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INTRODUCTION 

TRANSPORTATION is the act of carrying persons or property fraai 
one place to another. The extent to which convenient facilities for 
sudi movemeats are furnished affects, in a Urge d^ree, the physical 
welfitre of every human being. ... 

All progressive nations, therefore, desire to secure tfie advantages derived 
from superior systems of transportation. 

* In accomplishing that object expensive and comph'cated labors must 1>e 
performed. 

This necessity arises from the bet that while transportation may be con- 
ducted on land or water, the best results are not attainable unless large outlays 

are made for the improvement of ro.uU ani.1 watc-r-ways. 

The conditions under which the sums necessary to perfect these improve- 
ments are procured, and the diaiacteristics of the improvements existing at 
difTcrciit peril ids am] in different sections, arc so diveraiiied that grave questkMia 
have arisen in regard to the selection of mcthod.s. 

All improvements substantially hinge on advances in the condition of the 
land* or water-ways used, the vehicles or vessels employed, and the nature of 
tiie propelling or motive power adopted. This country has been prolific in 
variety of experiments tried, in the rapidity of beneficial progress, and In useful 
results achieved. 

As the entire i^stem is still in a traoaltioii atate^ and as every important 
expedient hitherto adopted is In practical ose in smne portion of the broad 

national domain, any veritable account of the pa.st may furnish in.structive 
illustrations of changes now progressiog, and suggestions for the future 
goidaiice of individuais, corporations, communities, and public authorities. 

It is the object of this work to explain leading characteristics of the 
stKcesshw steps by which the canoe has been supplanted by the steamer, 
the trail by the T«rail, the pack-hoiae by the locomotive ; and to furnish a 
comprehensive compendium of instructive transportation literature aocitmvlated 
while railway mileage was eiqianding to its present huge proportiooa. 
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INDIAN SYSTEM OF TRANSPORTATION. 



rDIAN tndiUaiM, and the bat li^^t MtaumUo in ngui to 
thatr antoccdenta, faifficate that withiii • oomparatiTely 

brief period Wfnrc (lio diacpTcry of America if OolttBibaa their 

anccwton hiul joumoytvl fnim tho Parific to the Atlantie ooa/it, 
or over II Inr;;*' ]Mitiiiiti i 'f iKi itii.tniflintc ^li^tn^(•(•, tliu." ar- 
qiiiring u faiiiiliarily with llir' ti [n .i.Tii|ilii' .il [V.itun nf tlx? < on- 
tiui'iit; iiinl tlu'ir cimtiniiiiiu <• in tUr inintcr t^tiilf, iiiid fr<'<iiH'iit 
wiirx, curnpolii'il xiirh niiiiu'mus inovi'm«>nU thnt thry w<>r<' 
nwoKKarily » tnigratury rui e. Kveii thoae who built ntnictuiw, 
which Ih^ umially occupied during a poition of each year, 
■ent forth hunting paitiee, who ro«nied o»er huge diatricta or 
mgutaei esixHlitinna faj wUflh Akvoiite IbiMiv gioniida wervi 
vltfted dnriii!; Appropriate semom. The Mvngee of the plninH 
ffillnn-fil tlic I nirul'i. wliid'. funii^ln'ii tlicir > irn.f ^til,>i-.', iii i', in 
the noi11iw:irii im 'Vi-nu'iiW hv nunU' in the ci/riii^; uml liis HHitli- 
wunl tiii>v»'nii'iitfi in tin- autumn <if v:ich \ctir. A roiijfh pnXi- 
miiti- iif tin- I'xU'iit itf the roiues oiTa.*ioniilly tniviTswi l>y the 
WarriiTs nf m>tne of tlie Iriho* mny lie l<n.«f(l on the Btate- 
ment mode in reference to the Six Nationa, by De Witt Clin- 
ton, the fiunooB Governor of New Yoric la an oration, de- 
livraedinlSUpheaaid that"tb«ir ntilihuyexconioiiaexlendrtl 
aa Ar aoith aa the Hudnn bay. The UiaMpiii did not form 
thdr wertcm limila. Their power waa Mt in the moat aoutli* 
em and <>iuttcm extrvmilicfi of the Tnitcd StAtea. , . . For 

n<-:ir ly a i rntiirv nii.l n lialf '.ii< y 1 1 1 1 1 1 1 i i 1 1 i1 II H'Br HBlnit the 
Fri'lii li Jl<l^•u•s>il•^l^ in l.inii-i.ina ami ( jminla." 

M'lirthiT tlie warlike ■iiK'mtioiig in wliii li iho i-avairo* fre- 
quently eiipii;e»l wore iiUcei>«BAll or unxuccotcful, they net'ewi- 
tatcd lung jr>urneya. The penalty of a terriliU- defeat wa.<i the 
baniibinent of tlie wriTon to nremote nsion. One of the 
moat important aida to Yictoiy was the ability to march over a 
wide expanse of territory »> y<'< r> t1y tliat the cni>niy to be an- 
aailcd wanxurpriNPfl. Wlipn \>i-M f inevaiW, hmgand frequent 

jniiiiiey'. in -1:1 f wiiirli l uliri' IriUM juirtii i|>ji(i'c|, were <"■- 

eafiniiiilly iii < i ^ l^y tin' mm ■vriii' iic i)f pinne ami fi'-li, 

winii'tiii.t < I V '.'■ir iji -iir t.i ynilily a ms^.I'.t l.i'^ti,' !• r ■ iif 
■cene analoi^Dus to thi< inijiiilM; which nuw sends many dwellers 
in towns ami citien to oiuntry and nea«ide reaortfl every sum- 
mer, and sometimea by the wiah to witness oontesta or combata 
iMtween lepiriwintattwa of IHendly bnt liTal tribea,orto par- 
tieipalo in nvelric«, which the aav^^ vera «• rea^y to invent 
and as anximis to onjny an their riviUxed 



Qeoigia were the lint to diaoover the oziateoce of gold minea 
in OolonMla Beoorda abound in whidi the aervteca of tlw 
afaortgineB to pattiea of inland explorers, surveyora of proponed 
npw rfMuln or rmitpn, and to mildiere, is noted, IhiI due rer<igni» 

tiiJli iif tin ii l;ili iit [.iill.timli r,- li:is nfli n Ix-eM Iie(»lc<-|e<l. 

Desjiili- all inixli rn itnjiroM nirtils many (»f the land uiid 
water routes which now furni.'^h faviirilr avenuea of internal 
conimen-e, were, travcrwc-d for centuries by luivage predore.»>i >rs, 
their trails cAr\'ing out Uncaof our common rmuia, tuni| lUi ", 
and railways, and their Uglii canoaa lieing supplanted uu the 
riven and bkea by ow atannboata. 



Such Ui.«te,-i, iieee!«sitie.«, and iriniiremctil« n»>ei sfjirily made 
the IiiiliaiiTi pn •i iiiinenl!y a inivclin;; peopli". One <i[' the tii>t 
effects of l ivilizalii 11 ■ tn-^ I 1 I'r i f a .lit. i lly n])!!!!?"!!!- cliarac- 
ter. tiiviii;:; inaiikiiid tixid In inf.-, and funiislung ocuupatiuna 

followed lit ^-^'lahii^lied rarina or workcahoiMbliaantcadcncy to 
check freedom ut movement, until aome peiaona Iweoma al- 
moat as deeply root«d as aurrounding fiwesla in the inmiadiate 
vicini^ of the soil where thqr were bom ami linve Uved. Snv- 
ago life, on tlie oontraiy, abounds with indtemonta to migra- 
tioni^ analcgmu to tboese made by birds, iH'a-ot", ami li.-<!). 

TTnder thine condition*, the uUirigineH of the I'liited Slates 
aniuind at e\|i« rtne>.-< in niKvinj; li-t»efn dL-lant iHiiiils. 
Thi ir ti'adiiRfs to plunge into an ijni>enetrabk' wildemee«, and 
their ability to serve as proficient piiides of expeditions which 
explored long distances, are explained by the severe tnuning 
impoaed hy hunting over laiige district*, and by going on the 
ww'iwth to attack remote enemiea. Few while men hwa ever 
equaled tbem in the knowledge of what might he termed natu- 
ral geography, or the skill to observe tlie by which nn ob- 
scure but direct and available pathway may he found between 
any two point- 

It Is part of our modem histoi)- that Cherokee Indian* of 



CAW ) — THE mOrWT, BnCH-BABK, AKD OOSiCLB. 

Tlie ali;ind;infe and leiiL'tli of Hmt'". and other navi- 

gal'le waters iii:i<le the cam-e an aJjinu l of iiu'alculalile im- 
portance to the sjivagps. In it they cmild maki- Imi;; ji.iinu vh 
in ainiotil every direction, by ooeiwionally tnini«iM>rtin>: their 
frail bark « overland around falls or rapids, or l>ctween dwtiiicl 
water sj-stcma. Tlio amateur vuyagt» eometimea made at tlie 
present day in paper boats, such aa deecending the Delaware, 
Mii<8ouii,orlIiMianppi,lkom their liead wateiato their moutbi^ 
found tlwir oounterpnrla in maiqr rcnHatie movements of the 
aborigines. Tlie canoe waa to nearly all the (ril>cs what the 
horse is to the Arab. Hie scope for water wanderings, under a 
syi-tcin wliich provides for tin' v.iy.i^ri'iir < arryins his IhiuI on 
Inn l)n> k when i*uch a n-n-rt {■* n< < i >.siiry or de-<iial)li', i* jiiai ti- 
ciiUy iliimilahle in the l'nite<l Stales, 'Flic i iilire country from 
north to south, and many of its districts, can bu travenn-d by 
following the course of the Miasiarippi and the Mi>«<ouri, and 
the ooDtinent can be craeied, from cast to wett, by following 
the Une of the 8t. Lawrence, the great kkes, some of their 
north-western tributaries, theupf>er Mi.tsonri, and the ColuinUn 
and its tribtnari<'«, by intomiinKlinc n few comparatively short 
<jverl:ind mar< lie.i with ininiy iiiil< -< i>f continuoUB t-ailinjf. 
Similar fai ilitii-.i exist witliiii each important fectioii, and the 
Iiiili.iiiH availi'd thcin-clves very freely of lli. -<- ].., ,il it Mi'olid- 
ary channels, Ijoeuuxc they could ci>mnionly ba used by the 
memttcm of the respective tribes within the limita of their rude 
territorial diviaiona, in eomparative safety. 

Anuvked ftatine of the policy of the InM|noia,iiliichma 
probably ndopled by many other nativca, waa the avoidanco of 
river boundartes. If a tribe had rights on a river, they were of 

ei jual va'i lity (Ui }>■ ith itn ^allk^'. t>ne hand might thn* mon<i[«>- 
li/e the lleJ.iHan', another the Susi|U( hanna, another the IIikI- 
i"!!!, and aiiiither portions of the Ohio, until every iiii|M>rtant 
naturul ehuiuiel fell under exclusive ownerxhip. The gem ral 
course of pioneer settlement among many nations has l>e<-n on 
banks of riven, and the custom of converting them into bound- 
aiiea b atwaao dIslinGt govemmenia was not followed here until 
colonics and stntca were marked out by oktworM methods; and 
the savnRes, by avoiding water Rnet, or substitutltig for them a 
w ide area of hunliii); grounds, mali'rially ini-reiufed Ibeir chances 
<if com1>iiiiic4 the hiicceAHful pur-uit of fish and game with an 
avoidiini i' of iinncce-'ary ennilii aiul the power of speedily 
concentrating their scatteri'd warriors and familius. By living 
on both sides of a river, nnd near its banks, they COttld all waeh 
a oommon point in canoes at short notice. 

Tfae aise of the canoe varied with the facilities for procuring 
matafiala and the uses to which it waa to be applied. Thebark 
canoe* of the Iroquois were from twelve Ibet in length, wiOi 

sufficient capacity tocarpr' two men, to forty feet, with capaci^ 
for thirty men. One w-iter speak? of n canoe capable of cany' 
ine tiii '.■ nun. Tlie ■ mhinl w iiieh wfin.- tn h:ive li^rn mOSt 
closely approached by tnbus that built canoes intended for par- 

(«) 
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licipation in roinjiiiniiivcly i'xi«>ncJrNl (<«viij;e iiiilitury or cuiii- 
nicri ijil 111! iVi iui III* Huf. iw.i toni. Binli Iwirk wiin |iri'fL'mil 
a.f llic |.riiM i|ial niali nul, lie^'jiuj'o it wiik not likely to warp, but 
-I nil' of thp trilio-i wiTi- cMIupclltHl to niiiki' Iwrk GMMMOUtof 

lew deairable sulaUncea, beouaoe birch tree* did notgrowwithm 
tbdr tarriloriM Otli«r toUm iinuUyniMieauioMly hollow- 
iD( out the tmnlu of treet, aad otiicra by BtretcMnf tbsaUiu 
of animali orer a light wIcker-fHune work. 

DiiriiiR )lii< fourth vovaRf of ('..luiiilniti W Inixlcil on oiio of 
tll(> Wfi"! Iriili(;i. at nliii h lie was sj>ilii| l.y an Indiiui. n li. . 

U.tt'd a triiiliii^r < :iii i-lit fel l Imt f.iiini ii of a wnylc 

tree. It wjw prupfllcd by twenty-five rowem. 'Die earliest 
explorcn of tha New Kngtaod coul mw IndiaiM ■■ilias in 



Tb« ligfatneM of the birch eaooM nuide them qwdallyds- 
■izaUft to an the tribes aoeutomcd to expedhiom wUdi in- 
volred the oeoeiHty of fivquent ombnd timnsfen flpom one 
river to another, or b«>t>vi'i'n iHiintMivlu'ro rapidsorfalUcri iHi tl 
iiiairmoimtable obntacUif tu contiiiuous river navigation. Lung- 
faUow of Hiawatha'k bircfa eaaoe. that— 



tlmirillftiiMiiiit, 
AB tti aiyateiy and in aagle. 
All th* IfghlaaM of the Micb-lfM, 
All tbe tonghim of the e«dar. 
All the laidtli MnieafaMw^ 
Aad it taM ea the lifw 
Uke a yellow Iwf ta aetiumi, 
Ukeaydlow water Uly. 

Fiitin r C'liarli'voix, who niadt- a vorj- exten<h'<i loiir om t tlir 
Frrm h pn.4."Ps..ioim in North America, and loading Auu-ri<an 
wittt-r cuiirM'^, ini^'ludiii^ tho Inkeis, the ap|iruachca from lh<-iu 
to tho Miiiei!t'>ip]>i, and the MiMsuuippi itwlf, during the ear^ 
portion of tlie eighteenth century, givet the following deaeri|H 
tion of the birch canoe, which he aajw wee then u»cd by the 
French and nearly all thesavagoi boTiiited except the Iroquoip: 
"They lay the bark, which is veiy thick, on flat ami very thin 
rihe made of cedar, thcs'c rilie are eonlinnl their whole leii(;th 
hy suiiill crus«-Iiar'<, ttlii< U >i piirati ;!h ^rnis of the l unoe; two 
main pieces of the same «■ i. nl, lo whit li tlirsi- liltli' Inir" are 
M'Wiil, fin njrtheii tl-,<' \s liolf iiiai lilnc li. iw. i n the rih" and 
tlie bark (hey Ihnist linie piece* of cedar which are thinner 
Still than Ibo ribt, and whit h lielp to strengthen the l unoe, the 
two ends of which riae by degrees, and inaeiiaiUy end iu aharp 
point! that turn inwank. I^cae two cnd> are exactly allkccao 
that to change their ooiine,aBd turn bade, the canoe men need 
only change their heads. He who h hehind «t«ora with hin onr, 
working continually; and tho grcji'i 't ih riipalion of him wh.i 
in forwaril, i* to take care that tlir l aim.- ((■iKhc.« nothing; !■! 
hlir>'t it. 'lin y .■'it or knoel mi the pui. and lln ir oar?^ are 
paddlon of I'lS' or !<ix feet long, communly of maple, hut when 
they go against a < iirrcnt that ia IWCtty Itmng, they nwwt uec a 
pole and itand upright. One muat have a good deal of practice 
to preaerve a faalanoe ia thiaexeKinh Ibr Botbiaf ia Hi^iter, and 
of ootisequefioe easier to ovenet, than thetecaooei; the greatest 
of whidi, with thdr loadfaig. dom not draw more than a half 
a foot of water. The bark of which thesf' canfhes are made, as 
well a* the rihc and the bars, are .lewed with the roolii of fir, 
tthirh iin- ui-ire pliaMe. and <lr> ni'.ii h I'—', '.jiaii llir <in< r. All 
the M-aiuM are ^niinnieii (i>r pil< luxl) wiiiiiii .iwl \utlioiit, hut 
they niu-it he virwe<l every day, lo .ice lli.il 'lit trnni 18 not 
peeh><l o(). Hie largest camies carry twelve men, two upon a 
scat, and four thousand poiuids weiglit. Of all the savngesi the 
moet ikillAil of canoea are the Outaouais; and iu feneral the 
Algonquin nationa ancoeed herein better than die Hurons. 
Few French aa yet can make them even tolerably; but to guide 
them, they are at leart as safe as the ravages of thecouhtry: 

and ihi y prai tiio tlii:« eXCrcise from tlieir < hildlie-i -.1. AT. tl.. 
can<H --. « veil thi- <iiialle«1. carry a sail, and with u good wind 
can make twenty h ui:<ii s in a day. Without saiU they nnist 
be good canoe nun lo niake twelve leagues in a dead water." 

Father Charlevoix d< k » not say whether this practice of using 
lailB was suggested by the French or was of savage origin. ▲ 
singolar instanoe of the leadinesi oftfae Indiana to avail them- 
■elvea of such appliaiioat ia givan in OatUn's description of the 
movements of the 8aca aad Wtam on the ICasiffiippi and ad- 
J«oentriv«m. HeaagrK "Iwaaateaaiaaedettbeirfteaksin 



I their c4itiiM i., whiJ.-l traM lin^-; luA I indu<-<?cl to tniike a 
ekctcli i>f one which I fniiuciilly noticojl, that uf tuiiling with 
the aid of their hlanketi', whu h the men carry; uml w hen tlie 
wind is fair, stand in the bow of the canoe aiid hold by two 
conicn, wiih the other two imder ilie iioot or tied to the leg: 
while the wooen sit in the other end of the eanoe, and atoer it 
with their paddleo." 

In dewrihing the niunnont, curtonw, and condition of the 
north wi j'li m Indiana «ljrn ho visited thcui. whit li win* U'fure 
any |M-nnaiieiU and i'\t< iisive h ttlrmenla of wliilc* lio-n hud 
hfi-n e!>talilixhe<l in tlif r>i;ii i'" tiny o<'iiipie<l, Catlin nays "the 
bark canoe of the (.'hippewayn (whcxK* nmin HilwiKti'iicn naa 
then derived from tishing, and who were, thert-for*-, .-p< i uilly 
proficient in the art of ooostructing canoes) is^ perbajw, the 
Best bcwiUAil and li^t OHidel of all the water cimA that over 
were invented. They are geMcrally made roniplala with the 
rind of one birch tree, and so ingenioiu'ly rhaped and eewed 
t.ii;. ihiT, w !tli rin-t.-iif till' l.iiiiiirark, which lin y l all u-tt-tapt, 
that ihry air w.iti r atui mil' n|Kin tin' «iit« r ttn light as a 

cork. Tin y i;riii i fn.ly ]. un and ili«lge alimil, iiiidiT tin" skillful 
balance of an Indian or the ughcft wiunw; hut lik<- fvi-rythilig 
wild, arc timid and treachennia under the guidanL-u of a white 
man; and if he be not an esperieaoed eqailibrist, he ie sure to 
get two or thraa tinea souaod, in his fint eodsavora at fiiiniliar 
arquaintance irith thena." 

Of the canoes covered with skins, osed by a nomber of the 
wentem triheo, John I). Hunter, who livtnl among them aa a 
cjiplivo from infancy until he «a.<i nineteen years of age, nays 
Ihey "arc made promiMiioU'ly hy • ill > r iii' ii 'ir \siuin ii, and 
j aumetimcH conjointly hy U.ih, areimling to the exigency for 
which they are wante<l. Tlie iikelclonti or franicn are made of 
oaen or floxihle pules, lathed together with bark or aonio other 
materials, and are covered generally with the skina of the buf- 
falo, sewed together, and to the Ifame with the sinews of the 
deer. Thqr vaiy in aiae considerably, according to the ecrviee 
for which they w vranted. Sometimes a fiingle fikin rovers 
one, and at others a half doxeu are reijuired. Tlie linir i» left 
on the out'iilo. It, lioni vi r, cmn wrani otT. when the lN«at 
inovcM rapidly through the wator, and is e;viily nianuji^d. n>e 
Indiana snioko, oil, and iiri'Nerve Ihemw iih gr< at c-ore, which 
makes them very durnhle. When travi ling, they often re- 
move them to the land, invert, and u.<(> them tKt shelters 
against the rain. Being exceedingly light, they are eairied 
without inconvenience over the longest portages." 

Of the Mandansi of the npper llissonri, Gatlia atates that 
they iixed skin canoes "which are made almost round, like a 
lull, hy ^(raiIling a hulTaloV i<kin over a framo of wn ki r \m il:, 
iiiad< of wiIImw or ollu'r l«>ugh«. Tlie Woman, in paiMlioj; 
ilirs<- awkward Inln. !-tand.-< in the how, and iK iM-ri tin- -iroke 
with the paddle hy reaching it forward in the water, and draw- 
ing it to her, by which means she pulls the canoe alon^- with 
some considerable speed. These very curious and rudely con- 
structed canoea unmade in the form of the Welsh coracle." 

Wadiiqgton Irving's Astoria, in dcfcribiag a trip of far trad- 
ers, made in the early part of the present century across the 
Rwky mountains, contairut the folUiwing reference to a ciui- 
tom of the Arickarna or Rickarees, a tribe then noted for the 
nunihcr of their hor^o: — 

While the; (the hir-trading party) wen rtgarding tbc vitiate, tlMIT 
beheld a singular fln-t coming down the river. It consisted of a iiuas- 
Iht of canoes, each made of a single bttlTalu hidr gtrvtcfaed on sticks, M 
lu to fiirni a kind of circular tniUKh. Each riiie was narigBled by a 
single iquaw, wtra knelt in tlie bottom and paddled, lowing after her 
flail haifc a bondle of Boating wuod, inleoded for firing. This kind of 
canoe Is in fr^qncnt uw among the Indians. The buffalo hide bttog 
ntiilily made up iiilo n hundtt-, anil tnins[iortnl on hOMliei^ it il 
v< ry wrvicialilf in cunveyiiiK Kajii.-a^.t- am>» the rivers. 

Cjitlin frtysof the log cainx', or " dug-oii!." a« il i? of^pn railed 
in the W( ^t. of the Sioux and other ca.'^l- ni a- wr)l a-. w i-.-li :ii 
tnlH'.", that it is dug out of a solid log with great laixtr hy sriU'-'i 
that had but few tools to work with. Another writer, in dc- 
aoribing the method of constructing the di^-outt says that tf 
the help of Are and his stooe axe the Indian "would bring doM 
a giant tree from the forest, and sever a SSttion of die tninkrf 
demred length, with regsrd to prt^rtiooa of width I 
Thia aoilid butt hawooU then tyUtwithwedgM^iuidliirl 
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y^^nd gougiog would hoUow it out, redudi^ iho fuh-i^ and I 
■>ottom to the utoioat thinocH oouialait with fauciyaiK y uwi 
•eourity." i 
Some of Iho cnpti^'cs who were CfimpfOlKl to aoroniiMtny In- ! 
dians to ilistjuil honn'.i ."jwiik i.f thr rrjiiiiiic-w willi wliiili tin y 
coi^lrm tiHl log raiA-s when <loop wiilons wito to 1m- crnflimi. 
TlxTf arc accimnln of cuiioin being found at d<?«<iralilo place* 
for crawiiif; rironi or kkca, which were prcaumably kept at 
ttuMe pcrfnu* for genera] •ooommodation. Among some of the 
important triliw there ware eonaidembleTnialiow in the mode 
of oouatfuctiug canoMb etiring from the mtore of the erigen- 
eice to which they were aubjected, and the ehantcter nf the nin- 
t«rialN avAtlalilo at g;ivcn periods. There are extant ttpociincnK 
(if wiviiRu war iiinoeg in (Hiniu (if the niusciniis. win. li imlii atc, 
by their magnitude and the care takt n in llicir lunstnu tidn 
and deroratiun, thai when the energies of an entire hatid were 
cnncentnilc«i on (hem! Ktructurcs they cuuld in auiiio iiiiitanci« 
l<« rendered as formidable end Cl^ieciOM in the eyea of their 
buildera a* iroo-plated war ateemen leem to be from the stand- 
point of modern ctviliaetioiL 

On tile north AHuUie eoeit canoeM were biiili bgr tiw fa^n* 
of both the birdi4)eric end du^-out ty|>e«. Ki Widne Ihcy 
were UHually made of tlm ( ;uk • if birth trci'x, fcwcd on rilw of 
aiih W(kkI, and .«<i li);lit limt a -avuKi! ciiiild readily carry one, 
capable of In ■liiillK ciylit ur tm pcr-i •n;-*, nji hi» licild. Of can(K-s 
in Majijjn liu^i lt", 'Wd.iii. writiii|< in hjHi, myo: "Tlieir 
I be mail' I iil^ r iif pine trees, whii li, Itefuru Ihoy were 
1 with iinngUiih loolea, they burned hollow, aursping 
them aBOolhwldi dam ibeli and ognter iheb, cutting their 
entaldaa with atone hateheta. Theae boelaba not above eibot 
and ebdlis or two feet wide and twenty ftKMekng. 13ieirotber 
cannow4 be made of thinnc bireh rinea, doae ribbed on the in- 
dde with broad, thinne booix's, like the hoopeiof etub. These 
ari' iLi.iilc vi ry lif;ht. A nimi iiuiy ( urry uneof them Aniile, Ijeing 
n)a»l(? pur]K>6i'ly to earry fri mi river t<.i river and fW>ni l>ay to bay 
to vhortcn land paasagea. In the^c cockling fly-boatu, wherein 
an Eugliiiliman ejin itearce nit without • feariull tottering, Uiey 
will venture to sea, where one EngKah ahallop dare not beare a 
fcnotof 8ayle,ai»idding over tbeovergiownewanreaaabataae 
winAdriven ihip, being driven by their peddkL Being mudi 
like battledores, if a rm«s ware (an ia aeldom) tame her keel 
npeidedown, they by mwimming free her, and acramble into her 
a>:aine." 

t.>f canoe building in Rliodc Island, Rtqjer Williania nay!": "I 
have «een a native go into the W(M)d« with his hatchet, carrying 
only n ba>kct of corn with hitn, and »ti>ne« to xtrike fire, \^^len 
he had fdlcd lii.s tree, iM-ing a clicslnut, he made a little hou«c 
orehedofthebarkofiL Ue pule fiie^ and foUowa the burning 
of itindiemidrtinmaivplaoaa. HiBconkhehqP^andtatii 
thebfot^ bf him, end aometiiaea ao^lorelittie But 
ao he continues hnming end hewing vaiSl ho hath within ten 

c. rHi;>hc<1, and. j;ct- 
aA( rw.inls he ven- 



Oir twelve dayp, lying there at his work aloti 
ting haii(l.-i, luuni licd hi« huat. with whicli 
tUrc!«(ilH til ti.-ll HI the iirrail." 

George E. Kilii*, in tix- lUtl and tlio White Man, Niys thai 
"tile Indian canoe seemed to need an Indian for itn inoi^t fiu-ilc 
oae and iu aafeat guidance. The beet poaitioo for tlic occupant 
waa to lie flat on hia back if he tnnrted to floating, or to real 
•till on bended kneca if he plied the angle paddle with atrofcei on 
either aide. AUuneeqr, reatleeiniotions, oil jeriuandnlelingi 
were at the risk uf piiuaenger, canoe, and freight. CoimtFnHlte- 
nac, when first, an Governor of Canada for Louia XTV, he began 
hia exfM^rii lu c jn a v.iyav:i iir with the nativew, cxpreTiKcd in 
strong terum his disgust at the cranipe<l and li*tle-i.'* position to 
which he waa confined in the birch ouioc; uiid the Jenuil niiit- 
aiouariea, the moat patient and heroic of all Euroiieona, aa they 
net every oraaa and baidriup, were ver>- slowly wonted to it. 
Th^gev* ua maajr plteooa naixative touches of the conatant 
riaka and the need of ateadj eye and of n sdtf imilbnnity of 
poailien in the buoyant but tickliih vehicle of transport. When 
■Medodtbcy had in it their own precious sacramenlal vesseln, 
"ViHaigan ever nervi lUJi wntehAlhlesii against tliBaiiilcr. Till the 
''■■engi^ '^Vned to adapt themselves tn the exacting 

W '^y and anxiety fiirni''hi'd a cijnvlant 

~r to their luUlvo pilota. The mer- 
when the passenger tipped 



hinKelf into the wateia, atill or foaming, unless at the time he 
Hwauiped the canoe with s valuable CMgu." 

1MKD uomam «v nn muam. 

Aside fr<^>in their xkili in making and managing canoea, the 
alfuriginca hod oontporutively few contrivnncca for fiidliieting 
tnuuporlation. Thejr were nut wholly destitute of aida Ibr land 
movements^ however. The buiden straps formed an important 
adjunct for those who were oompelled to aary heavy luada from 
point to point, or over portage*. Tlic bunlen strap waa com- 
monly worn around the forehead and lashed to a littr-r liome 
on llie )<a('k. It was u.mially alKiiit hfUien f(>et in !■ uulli and 
hraiilcd into ft lielt in the ceiiln-, three or four incln-:* viidc. 

'Hie Iiiilian cVKtein of <.-4irryiri(; hiinicns up<in their l>acks or 
dragging them w iv> primitive and wcariwiuie that of all 
nietluMlii of trunspiirtatinn it combines the grcatent aninuntof 
human effort with the least practical effect. U was, however, 
wry extemivelr used, in moving flial or food, over short Aa- 
tanceeand in jonmeya over portages or the connecting links 
between two water eoiuses or ohannela. The fart that for 
many purposes no other mclluMl \va^^ availal ti' f.iMe.,.! one i.f 
Uie moat aerioua uf the numerou.'^ ]invutii>ni> and discomfurta 

of atvegelife. 

c.mitYixo iii<Ani.to rtjuw.ss. 

ITicre wax an liidiun jiietinKl i>f carrying disabled pcrKniis 
ovi r'.ari'l, I'Ut it wan mi riinil" ! mie tl;.it it ( iiiiM inily U' em- 
ployed in camsi where the motive fir cxtranrdiiiary exertion 
waa unusually atrong. When CImniplain helped the Hurona in 
an attack upon the Iruquuia, aoon after IfiOO, and waa wounded 
and tmable to walk, he was pfawed hy them in e Imsket of 
widcer work, end ao doubled up and fratened with corda that 
he oould aeareefy move^ Tbua bound he waa eanied hjr the 
Indians, on their baaik% for aevend daja. 

BLEDGEa AND SXOW-BHOBL 

In winter primitive sledges helped to solve aome transporta- 
tion problems which perplexed the aavagee. Doga were uaed 
in some sections. The northenitiibee showed much dezteiily 
in the use of the anow^hoe aa an inatiumaot Ibr 
winter joumagfi. Mnfaa daanibadtlMaMnMlhoeotthe Ira- 
qnoia aa followB: "The snow-shoe b nearly three feet In length, 
by al>out sixteen iru ln s in wiiltli. .V rim «if hickory, bent 
njund with an arcliing fnuit, ami iTniijrlit tna point at the heel, 
constituttil the frame, willi the inld li .11 nf ( Tkih pieces to de- 
termine its sjiread. Within the area, with the exception of on 
o|i«ning for the toe, was woven a network of deer-strings, with 
intetsticea about an inch aquare. The bell of the foot waa 
ladled at the edgeofthia opening with thongs, which passed 
around the hed for the support of tlio foot. The heel was left 
free to work np and down, and the opening was d<<«<igned to al- 
ii nv the t' les of the f(K it todewcnd below the mirface of the jihoe, 
as the hci ! is rai>c(l in ttie act of walking. It i« u very simple 
ihventii<n, hut e.\!i< tly aila( teil to its iih-s. A person faniihar 
with the »now-.iiio«' can walk as rapidly niion the snow as with- 
out it upon the ground. The Seneens nllirni that they eaa , 
walk fifty milce par day upon the enuw-alioe, and with mud) 
greater rapidity than without it, in oonaeqnenoe of the length 
andoniibnnilyof thestep." Other tribea made anow^hoea of 
varied forms md dies, and a female anov-ahoe was exienrively 
used in sonic ri-gions. 

As with the otlier aids of locomotion devised by the Nivngew, 
eonsiderable skill was reipiiml to render ilje Miiiw sline piervicc- 
tthle. To tyros ii «■«< a liindranc^e or an iiiilrmiient i.f tnrtiire. 
Journals cf while adventurers or captives who travi leil with 
the ItHhans on winter expediliana complain bitterly of ita 
aanoyancett. Ellis says that "the altemative waa before them 
either uf giving over in the tnrapb or anflbritv shaiply till thcgr 
ha4l ' caught the hang' of the now-dMM^ Ghillblaina were b«tt 
the dightost part of the infliction. The constant iKclion of the 
lie over the in-step and of the loojm over the toca gnTled the 
lli sh, and the uotinj; aid fn i /,ing hliHj<I were snrry ciiiie<iniit- 

I anti* fur the traveler, (ilad was lie when the stint a[iiMjinted 
for the day's journey wa.« ended, and resting in the camp, 

I though roofleaa and with a cordon uf snow, he could aooihe 
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rsK or IIi>Il>liS liY TIIK INDIANS. 

The Indian appliiin(.'L'ii fur tninKpurtation hcreUifore deacribcd 
relate to Uiom uaed by thetn before they were brcN^ht into 
4in«k or indUneteantiict with the white race. After BorapeMi 
nttlemeiilihMl ooounenced, the principiil change thet occurred 
•ran ftom ttw introdactioa of the hone on this continent, and 
Ihcgtadnal acquisition or honira by the Imliana on tlic plaina, 
weateni prairicn, and llm nortli-wcst, niaiiil}' liy tlip capture of 
wild animiilM dc'^roixltnl Imm (jmi-,., tnU. u to M- \;. <i l.y (lie 
8paniartlft. A i'Oiiipanill\<lj wnmll miinltT ff ln^r^i f wiru alwi 
obtninfd l>y i<iivii>;in living i ii?^t nf ilie MiN<ii»*ippi, lui tiny wen? 
rcciKlin}; wtvlw arJ, I'ilhcr liy Uirtcr, liy Krnling ("itniyt d auimuls, 
or by raiiL) ujxin frontier M'ttkmniU. The Itiiliaiis IiikI a great 
natiuml fimdneu for the horse, and their rcadineM in adapUnf 
liin to their uaea aflbrda n ranttrlcable illuatmtion of thtir 
capacity to miUie lieneiits from such concomitantii of civiliza- 
tion as accorded with thrir tasten and anteoiHlont tmiiiiiig. 
Rist (if tlio M-.,^-!-.^i|fj.i th.- 'iiirHc w;i.j ii<.'<l lu ii liiiiiltil cxtcul 
as tlicy wiw hini I'V trinN rv, in iiirryiiif; liiinlciin, (■lit wrst 

of tliiil rivi r, mill i ^jm l ially on tlir iihiiii-i, ho licc.iiiic i>f ^in nl 
BcrvicQ in jK.-art< and n iir, jiartly as a l>rii»l to l>i! rxltlen, luit 
also largely aa a carrier ati<l dniwer of freight. In ci.nm'Ction 
with the laa^eationed ckus of the oaes to wliich he waa ap- 
plied the gannd method adopted, especially when an entire 
tribe ehanftd ft* koation^WM to fiuten to Ma bade the tint 
pole* of didrlodgeB, whidi were left to tnul liehind hini, nn>l 
ao arrnngptl a-n to fimiish ii stippnrt for tlie Fkiii« wliii li forniP<I 
llio ti nt or ii>il);<*, ollur liiiir^aiic, uinl Hinictinirs even fur 
cli:l<lii'ii ur woiiR'H. 'I'hiH i Miiinviini !■ is lii ^itriiMli'il liy fiu\f 
writers a travail 8<jnict)iing aimilar has been adopted in 
, wbm, attar the hone hea been pnmd into 



wrvice, the advance in laei'luuiic :irt.« ha" n.a Iwi-ii i-tidii-iciit I4) 
ieouro the utie of wheelwl vehii'lc.«, •n- - v. ii i>f lonvi-iiifiit ^l^'^lJ<, 
and it fortna the inOKt primitive uf ilie de vicce fur tuing the 
hor»e aa a draaglit aoiawL 

It reiiaited only noompanilivelyaawll amount of ezperienoe 
to enable the Indians to beoonie very expert in capturing and 
taming or training wild hor«c«, in rtcaling the borxee of aettlfffs 
or hoHtile trilicji, and they readily devined nide iuidtllc« and 8ul>- 
Ktitulc.'t for l>ridlf». 

To tlic ttavaKLv of the plains the liorfe Ik'uhho 11 i>ammoiint 
neccMity, and he wan tiu liiKlily prizi'd tliul he InrUK'il the prin- 
cipal object of avaricioUA longinj^H and tlx- tyjK* of nnti vi> Wfialtli. 
He rendered inlinilely more genuine su-rvice to ihem titan any 
other physical boon they indirectly derived firom the introduo' 
tion of tlie wliito race on this continent, and it is a euiioua 
fact that the conferring of thia Innn wan wholly on involun- 
tary and iinprenieditjUed act on the jMut of the Riiropeana. In 
other uiinl;!, w liile neiirly all their voliuilary and premeditated 
intere<iur!ie with the i«vn(;e8 r«'<loiin<lcd to the injury of the 
latter, tlie priiiripiil real iM'nefit n iid m li l'h w f.nl of the abil- 
ity of tlie IniliuiiK to capture wild liorM-^s uiul Meal tuuic ones. 

The IniliHii xysieiii of tninisportaliun.aa an entirely, includiqg 
the devices used subsequent to tlie introduction of tb« hofac^ 
was as oomplele as any other poitkm of tfadr native provisioa 
for the watitA of life. For ths water moranumta which formed 
a lurf;e proportion, probably aioe-MithB, et all thetr extenalvo 
joumrys and traiicfen < >f freight, they deviled ciiii<« ^ of vnr- 
ioiw Myli'h, iiu hiilin); sioni' that were very iiiKeiiiniis ami -kill- 
fnl. To aid their IiiikI nh im ih. at" diri, hiel !lie liunleii .su;ip; 
in northern lalitudea Uiu auuw-Kliue, and, to a limited extent, 

riedfes and dofs; sod, after horses becameanilable, the tzarail* 



FIRST EUKOPEAX SETTLE:\IENTS. 

THEIR DEl'KXDKNCE UIVN WATKli ( ll.VN'NELS. 



rrtHE pioneer Europeans arrived in the new world in .ohipn 
X widcfa, small as they appear fat eaatnuit with the gigantic 
i t aa me ts of the p re s e nt day, were marrels of mxe, ipeed, and 
oapaelljrintlieeyesor savsflss^ The ocean always aflbrded a 
poaiMa avenue for reireatfay or ntuming to the old world. 
The earty fbrts, towtv, and fiums were generally entahliidied 
either <'U at jmoih^' which conihin< <1 ea^e uf ^»cl■^••^.H tn 

(he oi cjin w all tlie < onvi nii'iit of ti.ivi^ultle strejilns, on 
which lionti*, canoi-s, «hallop-i, or other Kinall veiweln could lie 
diapetohcd to every point it was deairable to reach. A vrat4-r 
solution of the tronaportation proUem waaaiwlmo nec(«i)iiy. 
Sven the advance immlgnttion moviBnent np anch magniA- 
cantiMtaia aa the hnrar Delaware and the Hadsom was very 
tmcdjf. The eaiiy giania of land on the lower Dehnnre were 
an along its shores, and the flnt lecal regulations aflbcting 
tnuvportatinn reliito tfi boat.", canoe*, and landings. AlthotiKli 
Bwediith settleinentH Inul exiotcd in PciuiKylvania for iKinie years 
Iteforo Williiiin IVnn arrived at Pliiladeiphitt, ni 1 provision for 
roada had then been nuide. Latid travel wiu tisimlly con- 

(ducted on horKeliack, the Indian truils Iteing used as bridle 
pathx, anil the rivers were either forded, or in cases where they 
ware too deep fl>r Axdlng, Indians were induced to earrj' pa»- 
aangeis in their canoes, while the hones were eooipelled to 
•wbn the rivets. A \ang period elapsed, after roostof the early 
settlements were made, before the natural water-courses, with 
iivcnues Iea4ling to the ocean, oeasn-d to ftiniiHh the main re- 
liance for iili I .\(e:i-ivo mo%'enieiit-' of ]h rwnis or [iro|H rty. Il 
require^i much time to lairly begin any genuine «y»(em of in- 
ternal devdopiDeii^ eKtenduig materially beiyoiid thesa water- 
courses. 

The French settlements chinely hu^i^i'il the north .\tlAutic 
coast, the St. Lawrence, the lakes, the Misiisnppi. The Span- 
iarda ftinnded at> Awguatine under the imprwinn that Florida 
was an island, The home of the Puritans was long known as 
the settlements of Maasachusetta bay. The original Kho<le 
blajld (hut not the present state) wa^, as it* naine jiidii ale», an 
island, puMcasing superior fiicilitiea for water cotuumnication. 
Iba Mriy setlltiiMiilB in Oomncllent wan Oil tha baalia of the 



Connecticut river, which had lieen ascended by Dutch navi' 
gHtur», who had planted trading forts on itK lianks. The eariy 
Mew York setttemenlawsnon Manhattan IsUnd, Long lalaiM^ 
and 00 Oia banks of the Hudson. New Jersey le so Kborally 

endowed with aquatic surroundingy that there was special pro- 
priety in her early name of Xcw Netherlaiids, and the name of 
N' w KiilIiuhI. by which the Eii^teni states are Ktill jfcncrally 
known, HiiK priiliiibly founded itn llie cbarni ter <if her coni't, 
and the abundance of navigable wiil. eMemlinu' into interior 
points. I1ie early Virginia Kcttk-ments are described aa the 
colonies on the Chouipeake l>ay, and tlio extent to which the 
navigable rivers of the Old Dominion were skirted by tertilo 
lands, ftom wMdi produce could be eoonomioallytnnqKMlad, 
is one of the i hicf eaosea of the prominence she gained in 
wealth ami |H>pulat!on during the colonial era. Marj-land en- 
joyed analo)^i)ii^ !idv:ititii^cK, ami herf^nil wxi included in OUa 
of the early ^;nuit.i wIik b (li tMii-<l the hi <iuiiliirie4 of Virjrinia. 
nie early lii.-i i iVi !. t> oi" Ni.rtii raniliim were ■ liariiied with ita 
inlets, i.slands, and .snuiuU. .Siuth Carulinu was rich in mari- 
time endowmeiiljt. Tlio early Georgia settlements W«f« «n the 
banks of the Savannah. Many other piaoeer moreflMiBta on 
tlie banlcs of the gulf of Mexioo, the Uiasini^ and tua Ohio 
were in accordance with the general law or ovarriding neoaa* 
sily, which required water channels of commtmieation, because 
only a nKxlicum of the comforts and bli'st-in^s of civili/jiiioii 
could lie obtained at plnc«« remote from facilities fur iia\i(;ii- 
tion; and Ion;; perioili' elajwHl Ik fore M rioun and eanicft elforLs 
were made to penetrate the b. iwi 1< <•!' the land, where most of 
i(« tnin wealth wa.s to 1h> eventually Iminil. ami to esl.ibliah con- 
venient avenuea by which the j)r<,iductive interior distticts could 
be reachi-d. . 

£ach of the thirteen original colonies had one or more sea- 1 
ports, and the main current of trade exiiting during the entire | 
colcmial era, and in some respects up to much later periods, ' 
was betwfien the«o jxirtjt and the interior <lii!trict!< <tf ihecohv' 
nien in which they wt:re, respectively, Iim at<'<l, on the one bund, 
and the outer world, via the ocean, on the otiter. Coouncrce 
tho wV f i iii w was q£ liniled m^nitude, ai 
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iy all tlin mi>r('n)i>ntfl ninilo rroin oM eolaqy to aoolhcr 
I were conducied in •balloiw, iloopa, k boom en, or other Mft- 
Roin^ vcmmI*. For mme pmpoM con w iKwdim mov«nanto 
aI> itig tliu Adnnlic eoMi hwa beta eantimifid in water dmnndt 

t<> tli<i prmcnt d»f. Tliff tsumt to irhtch land roolcs have 

lK?t'n Killwlituti .1, iiikI till' 111 ili^jilayinl ill <-(ri>itn il(>ij;iiiNl to 
BcmirL' fur im li nf tlif iiiilMirtiiiiL m Hi.i.rl- ih." liirjiisl allainiibli! 
8Vmrp uf iiili ninl and foreign tnui.-, furii juvotjil fcalun-s I'f 
nuuiy of the greateat events in Uiu inuupurttttioa development 
of tUi coantiy. 

pRDonni WAiia cbar ov thb atujoio ootfr. 



The first Kiirapeia Mttiai on the Atlantle eoaat nKturally 
Uendnl (yiM-x of oU}>worid vmmela with the canocn built by tho 

Indiana. For r«>nitnunication bi>twocn Elinipo and tlio youiiK 
ooIoiiIhi ahipn liuilt abroad worn ii^i, alini>i>t pxclimivcly, 
durinn a looj; j^eriod. Hut c«nn< H u< r<' fri'i-ly nnd gciii-nilly 
eiHployi'd for fishiii); and in coUitiinj; oyp^trrB and claniit. On 
8<>nu< |M>inl« of tb«> North Atlantic roaiit adjac^cnt to tlic fainoun 
li«liing banks of Newfoundland, a nautical raro obininttl a fiM»t- 
hold at an early date. It was oompoaod of men R ut ncroM the 
oooan by European adventiiren and componiea lur the ezpreu 
paipow of eatehing fiah, and they commenced various fonna 
of nhip-building anon after tliey had formed permanent acttle- 
ments. Tlio Inrpot vcswls of tliu fixlrentb niui sL-vfiitocntb 
coiiluric* Wi re nf i . [ninirativcly Miiall liiini nsiuni. Only ii fi w 
of thoKo eni|«lii_vi'i| in It'ngthy voyugfs \v<Te of niori' tliiui KN) 
Uma Itiirtlicn. The W!it*'rs of Maine wrrt' t x)iliirisl in unc Uark 
of fiO toiii' itnil nnotliiT of toiif. John Bmitb'a fleet, ummI in 
exploring tlie wutcm of territory I'tibi'vqiicntljr embmced in 
Vilgiuia, Maiyland, and other coloniea wna compowid of » 
piaiiaceorloi«lKMtof SO torn and two veaNls of lOondlOO 
tone napectiTely. A fiivorile atyle of vmmI at the time boat 
and ahip-buildinR waa fSmt comrocnced VIM the tlialtop, a term 
whieh was penemlly r lyitl fur in.niy yi nr-i. Out <.f ihc 
ori};inAl vlinllop grew two cIhxsi k of ^nulll \ itv<. l^ whic 1. 
reniaim-d in permanent um?. One of tlicM- is llie flo"i|i iiiul 
oixitlier the ("lielmeeo Uiat or pink. A rreoiil of cnUl owiinl 
or btiili in Ma«««cliutselt<t from 107-t to 171-1 de<iignate« tlimi 
under these heads: Sloops pinita, kclchoi, briganlinea^ tmirlu, 
andaUpa. Bloopa were the moat nnmeroua, and the ntunber 
cf pinkii, keteheq, and baika waa vaiy aiaall. 
8o many cban(!M have ocenrrad in maritinie mnhitecturo 
that day to lliii', Hmt it would be idle to itttenipt to de- 
I thcni in deltiil in luiy work not K]ieeiully devoted to that 

■uhJeel. that laak haa been aooomidiahed in a veiy creditabte 



manner, in l)ie census rep<irt on the fliip-liuildint; induRtiy of 
the United States for im, by Ueniy Uall, special aeent. Jn 
the progreMive itagea leading from slow- to swift-moving voaacki 
nod fkon small to buge craft>thisooimtiy bddaka<fin(poid- 

tion for a looj; period, in alt mattem connected with wotxien 

»hij>-l>uil<ling. Thi-' pi< -i niiin ii' r cxti ndul, during fi.rni' rras, 
not only t<i the nn i liaim al fiaUiies and i iipai ity of llu- t inll, 
and to I lie lurilrol of mir ow n iH-i_-anii- or I'l t- il-h latu iiii; li.id.-, 
but to the attainment of u leading {Mifition in l oiuuction with 
the forrign carrj ing trade of some other eonntrie*. 

There liave, however, been great viciadludiia in thia aa well 
as all other bnmcbea of tranaportation. Before llieKovolution 
American prOBraainanmAiacliona wan retarded witbJaalOM 
cyex by the British government, and development was «jtM&ed 
by very hanih and nr'iitrmy nn-aMiri K. 

TliO iniignitude tljal fiiiii-t.iiiliUiig had attained a fcW yean* 
lM>fore the Revolution i" illu.-tialt <\ hy t\ n'|M>rt to the lloiuo of 
t'onimons in \7'.1'2, wIik Ii cimlain^ ttie following stalementii: 
In ]7<i',» the ef»loni<5» laiill ami laiincln d liSV veiwelii, ll.'t i»i|u«re- 
rig};*'^ *1>«' ^''> I'lo'il'i! and M-hooiieix, of an aggregate bunion of 
S),(X)1 lon». Of thiiie, MiLKMteliu^i'tlx provided ncor^ 4ae-baU( 

New Hampshire and Xthode Ldand the next laiseat number, 
while New York bad only 6 square-rigged vesaeK and 14 doopa 

and schoonerft, meamiring in all KV5 tons. Pennsylvania owned 
1,;U4 ton«; Virginia, l,'24',i tons; N<irth ami South Carolina, iJM 
tons, anil < "onnerHi iu, I.VIJ tun'i, wliile (iefirgin luul aur nlonp 
atui line .M-liooner, \vhos<i i oinliinr-il meacurc wiu* only .''Hi lonx. 
In 17t>'.» the entrances to all the portx of the present Ifnitcd 
.State?! ainountod to 332,1'10 tooK, and the eli/nnmeeK to ."VRl.lltl'' 
toUH, of whieli 90,121 tons cleared for (ireat Itntain, 4:i,<il)l for 
southern £unipe and Africa, WJBSi tor tlie British and foreign 
West Indka, and 101,198 Ibr the o(»linent of Amerlea and Vba 
Balmmas. ThesggrqgatevahiaofthewluileiupottaanMtmted 
to £:>,(>2),41S, and the cxporta to £S,&')S,441. 

One of till' I'liinisof the roajitin;; trmli' whirh first itltainod 
eonsideralile ini|M irlanee w:i.» Die lnui^|iuiliili<in of lirewood, 
jn<! .I." in lali' > i un» (In- MMwitietit of < oal lian funiished oni- 
jiloyinent to a large nundH.T of ve!weli<. Kju h iniiiortjml new 
]iha.<ie in induHtrial development haa unialty l>een m i i mijinnled 
by a merited ciiange in some of the chamoteristica of Ute auxil- 
lary shipping IntanatL Smaof the most Impoftantof Iheae 
changes were thoae«ji|^aatfatglntbampid giowtii of thooot' 
ton-planting opcratione of tho Southern states, and in the dis- 
covery of gold in Oalifornia, the emiuTation (no\. tm i,l I ■ td il 

IBlato by ocvaniu ruute^, and the suljat.ijiient eommenaul trani>- 
aclions between Pacific and AlUntio porta. 



NAVKJATIOX OF INTERIOR WATER ROUTES. 

Tll.UN.srriUX FliOM TUE CXSOE to TUE skiff OB BATTEAU. 



IXPEPKXPENT of tho vei<»iel« employ^l in loeal orcoaaltng 
tradit tiili -»al« r niovi tnentK, advuneen made into tlie in- 
terior re<iuir<-<l minor eraft, nilaplitl to shallow »tr«-am». 'ITie 
Indian ctinoe<i were fret)Uent]y prewMxl into service aiul for ii 
long period eontiimed to ho extensively uihhI. Tlie first addi- 
tions tmnUiy made to the available water ctaii were skifiE^ 
boats, and battoaoi. Aecoonta of miVtaiy expeditions during 
tha e^hteenth century desrrilie movements in wliich canoca 
and faattcoux were intermingled. Hie nde whieh generally 
prevail. 'd huh to u-i.' eiiniH-.a in all ea--r.-< where the neee.-wily for ! 
reiving li)Min Indium nn thiMis (jf ^■on^t^lelion w as urgent, and 
t^i huild hatleanx in ino-tof the iui'tanee:^ in whieh the ser\'iees , 
of civiliw<l me<-lianiej< or Uiat-tMiildei-H < onM Ih' ]n oenri'd. The ! 
relative advantages of the rival «tru<'t'.irr> n niituied to U- dis- 
euBsed for a loog period* and it ia praliable tlial tiie Indiana re- 
garded the battean aa inferior to tha canoe!, while most white 
men, having doo rcgaid Ibr their safety and o(nn«iiem!%pK- 
friTi thti bnttiiaii 

Alt illustration of dw dhmeily of niuinient which |irevailed 
auiiiug the hardy white boatmen w ho had iK-conie nceustomed 
to the Inanai^eli'.ent of raiH"'-* ii« fnrnishe'l l y ;i lelU r « rilt- ii 

from Harris' Funy (uuw ilunisburg) by C«pL Thotuua Lluyd, | 



an agent employed by the colonial anthoritirs of Pennsyli'anin 
t4» the (iovemor of that jirovinee, on Man h 1-itli, 175.8. lie 
Kjiyn: "'llie tutlteatix Iwing almewt worn out, the dilHeuIty of 
repairing or replacing tlieni will Ih> wry eonsidemliie. tiuveral 
jKiraons hero liave offered to build eanoen at their Oim expense, 
ansoeptiUe of eight or nine barrets of floor, on condition of 
being employed sa laUteanx man in tha aerrieo, and an allow- 
ance of piwriaiona during flva or dx daya kibor in mairiqg 
thcnr. Mr. Harris and the peopTe beet aev|uninie<l with this 

rlxcT (tl.e Sii'^-|r.i h.i:iiia) u<vr1 that iwi,rt(.» orf in nrry rented 
prt/rraUi- to Imll'iiuj-; that lliey niay he ii~ ■ -i|.:u imn'. or niorn8<i; 
are more ihiral le; thai they il<in l n iiuin- the same repaii-^, nor 
aliOTC half the numl>er of banda; llial tliey are nut so subjcel to 
leaks, and belag more buoyant can pass the liver and fttia when 
the b a itea i m cannot. For Ihesa roaaons I liave consented that 
two or three should be made for a trial, and they are now almost 
IbiiAed. If it ia Uionght proper to eneoiuago tliiM proposal, I 
believe tlie province will be cpiite as well served, the di^t>at^ 
gn'ater, and the e.xi . n-i Ii^.-." 

In eonneelion w :tli an « \]n<litiiin niadi' five years later in 

I'l MI-.^ylvallili, in ]7l'>^'; <''" i nO'ie.- Wi ir hirnl t'l ll:ili^|«ilt pro- 

viaiuus Aud ammunition lo Fort Augiuta, atnl dm otiicial re- 
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NAVIGATION OF INTERIOR WATER IlOiTES. 



pert nfaaing to this Mnaiictiaii Mam tlMt two ba ttcam t be- 
loogiiig (o tbs provinoe ««M tued in ooniioetkm with dw 
mum. &B the mowmort of » oonideraUe ftirm of French 
BoldiMs nnd thnr Indian tllief , in&t cwmcia and luppiiai, down 

thr Alli phi iiy In riii-1 iiruli. :il.i)tit iln- niiilillcof the eighteenth 
coiitiin, Uiiii t.iutiuux iiiul riiiiuiif wi'n< uwxl, ami in 1750 
battcniiv Ai fiif ti»kiii]i FUiiijlit- •■ii tin- (Vjii.. iimt In 

Fort l))iciui"<iiu, mill for n)i«intaiiung fonimuiiK iitiiui iH lvvt-cii 
t}iat iH>ii]t and Fri'iiuh M-ttlcnioiite uii the Mii<iii!«ii|i|>i. 

In 1777 Uie Uiilding uf IwUeaux on the Monon^ida, under 
Anerican auspicM, commenced, a party of carpcnt«n baving 
been aent ool fnm Philadelphia for Ibat parpow. 

A battoHi ia deflned bgr Wefaator aa a light boot, Umg in pro- 



TUB PLAT-HMT OB BIUMP noM. 

Ouioaa and battcaux oould bauaad oitliar In t 
aeaodineti««n> When tba yield of nuplna praduda at poiota 
on or n«ar interior rir«ra became nf mffirient eonaequenoe to 

romli r imjirovi'tl fm iliticiJ for tmii.-|M>rl«lii>M ticsirulilf', tlip ruii- 
tuiii i>I.ifili-li.-<l of dniwiiij; rt limud line of (ii»titioiion Ixv 
Uvi i.:h . iif riiili- i riilt nit. iiili d m.I^ l_v f.ir iii' i\ rnicnta 
down strt aiii. wUii h ini ludul llat-l><<»l.'<, arku, aiul rstfts, aud an- 
(itlii-r rliisM which, likn canooi) and luitteaiUt, OOUld ba Uaad 
eitlior in ii»eoiidii>g or doM-ending riven. 

Inipruvcmcnis oii.thacnft uoed for ascending atn-ams were 
nude, wliich w«ra luown oo Hie upper Delawara aa Diuliain 
boat*, on thcOhio and other atnama aa keeMxiata, and at a 



portion to ita iMvadtb, and wider in the middle limn in the Inior aflc-r addiiinnnl improvemenUt liad been made, and 
I'nila." An approximalcdy correct idea of the luKU atix iij<i'd in ti nmf |irovidi-d, iij* lnirnrTi. Tlii'i-f distinction* h.ive liprn per- 
liortinns of thf territory now fnilii-Mciil in Ihr t u.ii sl Stiilci sisii iitly ninint.iincd. iiiid one uf Ihi' first cxpi'dicnln »d<i|)lcd 
nmy bv di ri\ ■•<l I'loin a dcsi riplion of I In- !iil or> i.t llic I'n-iich liy tin- colonLits — the ii-c of lliil l" «itH f ir (li-«rciidiii„' nin ipi- 
Canadian ti, who w.'ic (he pin <'i-.«i"rr>i of the lndi;itis in , lion <'St( lu-jivcly, witli llic iiii.i. i^Iiiiiiliii;: tluit :it the rnd of 



aacending Uie bi. La^vrence, by a traveler who made a journey 
with tbam duiing one of the ekafang yeonof the eigbteenth 



Heaqradiaftbrae maa are fimnd auHident to conduct an 
empty batteau of about two tona burtlien up the St Lawrence, 

bnt If tlie Imttenti lie laden more are ponenilly ullnwofl. Tliey 
n*i'eiid ill'- fln aiu hy im .iin of |nili -i, ■ iui^, mid ^.lil-i. \\'licr<> 
llio cuni iit is vi iy i'lnmi: liicy make u-c I't' the foiiiicr, koc]>- 
inR a.s <'li(,-i' as |i<i>,-ilii'' !!■ (ill' shun , in oidi r in iiM.iil i)ic cur- 
rent, and to have the iulvanta>{(i of Kludlow water to |m>1i> in. 
The men act their poica all t<>K<-<lier at tlip same moment, and 
all workatiheaameaidouf thebaltcau. Hie atecrauan, bow- 
ever, ahiBahia pole ftom aide to aide, in otdor to keep thevce- 
ael in an even direction. The poles coroinonijr waed are about 
dgbt tvet in lenffth, extremely light, and headed with iron. On 
oomini; to a deep huy ■ ii in'.i l. Ilic men almiid'in i!ic i^ li'-, t.iKi 
to tlieir oarw, and stril<c, il' |.i.->il.lc. din < lly ui ro-^s lln' ni'iulh 
of tlm liiiy; l>iil in many pla. ( -i the curn iil piov< - s-i stroic^' that 
it i.i alKiohitely iinposhihli' to .xteni it hy nieanit of ixaDirantl they 
are obliged to pole entirely round tlie boys. Wlienovcr the 
wind ia fiivomble tliey act their aail^ but it is only at tlio upiM r 
end of the river, beyond the rapidi, or On the lakes, or broad 
porta of ity where the onrrent ia not awift, that the aiul by itself 
iaauflleient to impel them forwaid. The exertion it require* 
to eountaracl the force of the atrenm by meunx of poliw and 
oara is no great that the men are <»lili|;ed t<i xlop ven,- frci|nently 
to take hrcath. Tlu' at wlii( h they ■itnji an' ii uiilaily 

ascerlaineil. .Sinie of ih< m, wln re the current is very rajiid, 
are not more than half a mile di«liint one fiotn the other; othi rs 
one or two, hut none i f them more than four niilcs apart." 

Canoe movemetitK were made in a Mmilar manner by a 
number of the pioneeia who sought hoaroa noar the heada of 
livers flowing towarda tlie plaoea lint eohmlxod. 

Elgie's Hiatory ol Pennarlvania aaya: " Many of the acltler>« 
on the head waters of the SuimuehaniiM river t<Hik their fanii- 
Iie-'< ami ^'1 - U ill canoe* Up tluil >tr> in. T!i -c canm - were 
generally ni, id. ceil liy u sli-ersman and a i" •w.-'iuan, wim |ilae<^l 
«te<-l-f"inteil .-i Stinj; |po)ea npon tlie hi.tltiin of tin? river, iijion 
which they threw tln ir wlnde wei};ht ami force, and thereby 
propelled their canm's forwanl, and by Mich continued efforts 
frequently made 25 miles a day against tlie current^ carrying 
in Uieir canoes from thre»4nirilis of a ton to one ton a ttipw 
In case oflow water in the streams, the boat erew wooki be 
compelled to remove the fcravol and fl^frmcnta of rock from 
the line of their reiir-^e. arj.l v,:,.lc f.r miles at a time in the 
atrcam, carij'inj; ami ili;v;.-iiej nieH- h.ial-i forward." 

In Canncc;ti<'iit a llai ^. ti m.- d skill' lollnved tlie eiiiioe. 
Hiey were point<-d at tiie Um, su re ud broad aft a« amidshiptt, 
and wen> tial on tlie f|ix>r with upright sideit, baving; a lillle 
outward flare. At an early day titey were Vsed both fur fisliing 
and fur eanying goods and paasengen. 

In the census nportooahiphullding in the United Slates in 
1080^ the only roflnenee to hatteaux is a idatement that about 
aeventy-five of them am built every year, on the AriHistook 
river, in Maine, for lundM-rrnen, mid tliey are lii.'lit or fragile 
Itoatit, or flat-lxitloniMl bkiffs. «i(h |>oiiil-^l eiaU and flaring 
sides. They arc eonntructed of pine Iwartlg, at a coal of fruiu 
no to $SS each, and will carry about tialf a too. 



cacli voyage tb<-y xhonld hi' «olJ by the original ownera — 
eontiniua to Aimii«b one of the methods for transportation 
movemenla on the Ohio and Missisiippi and other livera up to 
the present day. The nift also survives in many localitiesi The 

"ark" baa nearly disqipeared flom American walen. The 

flal-lHial, ark, and mft ftimiidicd the pniieipal fadlitics for 

eonveyim; l i !ii:iil:et a laru'c iiro|iiirlion of tlie hulky |iroduetK 
of tlii-t coiintiy ihinng a protraet*^ jH-riiad. Tlin flat-boat was 

iir .i aKiy (he first of thcse agencki to be employed in » nnm* 

lier of localiliiT. 

TlioinaH Uiidd, in liin Aocmmt of Pennsylvania and New 
Jency, published in 1C85, uy» of the luea then made of the 
Delaware ritren " AHer great ralna we may Ining down great 
(|iiantitica of gooda in lat-lioltometl Imati^ built Ibr the pnr> 
|M>se, which will thro ormie down by reason of tlie flooda with 

-re., I," 

l lu' t!at-l>iwa wax of various nuv and deciirmite*! by Se^'eral 
names. On tlieOliio and Mi«.ai<«ipiii it paiiml its hi^'hest dcvel- 
ojtment and iniwt protni«ic<l utility. A « riier skilled in iiauti- 
eal atraira tiaya that "the only elaini of the tlat lNiat or 'broad 
bom' to nmk as a veaitel was duo to the fact that it lloated 
ii}M)u water and was used as a vehielc of transportation." The 
phrase broad horn originated in the fact titat many of the flat- 
boats were proivided with laine alcering oars, himg oo fixed 
pivots on the sides, by which these cumbrous contrivances 
n r're mana)^>d. During tbe latter part of the eiglileenib and 
liic early jKirtion of the iiiiu lei'nth century nearly all Ihr ad- 
veiiluMU.^ men of the ri;;iolis west of the .Ml.xheny mountains 
and coiili^'ii. Ills lo the Ohio participates! in Ihii hoiit move, 
nieiitx. To many it wa.< a Klartinj; point in life to hiiild u llat- 
t>oait, Wd it with niert-bnnlnble produce, make a trip to New 
Orleans, see tbe world as it was developed in tlie regions 
traversed, and return by tbe best routes and metlioda that were 
available, which were all very undcHirable. 

An important liititoric trip wan made by Rfenfir*. fSilieon and 
Linn, in 1770. Tliey descended llie Ohio and Missis,si|i|ii. from 
Pittshur|;h to New Or!eaii«. ami l>roui;lit li.n k a cai7.;o rif l.'tfi 
kejjs of irnii|iowiler, jiroi nr<d from (iie Sjianish antlmrilies and 
iiilonded for tbe u.<>eof the Contiiieiitid army. Although they 
probably used canoes or iMitteaiix instead of flat-lKmt!i, it is 
staled that when they reached tlie Cdls of the (Hiio, in the 
spring of 1777, tl^y were obliged to unload their Ixiata and 
carry the cargo trannd the ftJIai TIm aucccss of their trip 
Ksive an impi-tusto die flat-boat trade, which rapidly increased 

in ma'.;nitude, and which, e.vce]>t during a few temj-orarj "us- 
I.eiisHiiis arising from Spanish hostility and the civil war, ban 
contin'.ii il ill one fi iriii i ir nnulher ii|. !■ i lie' jaesciit limi'. 

Independent of the men who aimed at running hoaiji of their 
own d<iwn the nver, or w ho u.sed them to transport their fami- 
lies or household goods lo their new homea, manj* others sought 
and fimnd omplojinent aa flatdwatmenj in the service of the 
owners of surh erait. 

The Indianapolis Journal, in ffiscnwiin); thit) phase of trans- 
portation development, nays that durim,; early eras i "v. lyau-e 
from Pitt^hu^Kll to New Orbiuut by llat-lu.at was an e:iler|iritie 
nf i:realer |ieril than a tour around ll i ni.;l(l i- n.iw. It waa 
cerUiin to be full of adventure. It rc<iuired montlu! fur its ao- 
it A shot from tbe »bon by some Indian or roelc- 
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k-M <U'«p«Tn«lo iiii);lit terminate aliniptly tht> voyage and the 
live* of ibo iiaviKaturc in lilfMKl. A mument'a m-gliTt of tlic 
•teenman uiinlit vn-vV tlm uuAhapt-ly criill and nil ilif 1io]h-» 
of ito ommni, kuiMlml of uilw from houM^ and in an inliwpi* 
Utile wifclaniflwu Thm wm dupr m-crywhciv, io llw oai^ 
rontx, eddtea, whirlpopbi, bayoiu, md mmgt ot the lortnou* 
Father of Waten, but thcwe no 1cm ilan^^r from the halt 
i i\ili/.<il (Inrlli^i-s on the ImuiUm. ITu- outlii«i il • ritniiials un'I 
llu- dc-'|K r.ilo mUcnIuri r* from I'iviliiitlicn i-kij!ki il aSn iit tli'' 
kIpih-^ or [ir.ruliil \\[:\, h>^-\:i rnwfif. jiiiioii); IIp' h.iy'iu-< iiini 
i rii Us, wut< liui}; fur i hiiiir<-i to (tUimti r, fvi-ii il riiitnlor 
IK-C(«wiry to Aid them, A fint-boat voyage down the great 
rivor wan pciiloua euoitgh rroni nntuml raiweii, even if man'* 
Iwhwimnity to nmn bad pot im reined the [H>riL Inthoiedays 
UwOwrernincat bad not thought of naf'hoalis and the Mia- 
nnippi waa Ailt of half-hiddon daogen. The current waa mo- 
etiintly changing. It waa eiuy to be d<>ct!ivMl into an nUi rlian- 
n«'I, fnni wbieh there wan no n^fnrn. Hayoiis wi-re often 
trap'i — wiitvry rult-ilf-KW — !i'.n!:i;L' ii"»!ii ri' l;iit tn rtlin. Tlie 
orxaiiiii-il livi r pit-iiteH ami wn i Ui r" «< r<- iilwuvs .m the hmk- 
out for lliiwury voyaner", f» that u elijiht ini-h:!)) generally 
ended ill < ompli t'' di-uiylrr. If. under xui h rireumslanrea, the 
flal-lxiatniau ri iu lu d liH distant h<inie, foi •t»< >re and Weuy, hot 
pennilew, montha after lenviiig it| be waa ludty. 

"In the vkAj doya of flat-baalingi • aafe temm, even when 
the vent ure hod not proved finondally |iniaiak1t% wnaagrnnd 
event and the oecaaion of tumultuoua jny. The hunineNa hred 

:i I la! (•l;L'-s who Hoiight it fur its advi iiluir jiml diiii-^i i» ii* 
nuii h as fi ir it.^ |irofils. The rivi r pirati* nu t in Ihc Koat- 
nien of llmt early day, a r!.i -s ri ;i>ly, eajjer, and williiv^ li.r tlie 
Irajf — a v^l.ii 1), like the r:iiii lii riw nf the plains, ai'countfd 

Atrip tnnie luni i-iin!'. if iin;i:ti n 1. d with danj;er, 'Hiey 

were rough and ready, carvluw and care free. Dreamily Ocwl- 
ing down the Ohio they vhiled away with aoof and donea the 
laay houia. The boatuan'a horn waited the echoea from dia- 
tobt hilla noM muaical than ateomfaoat whittle or tliat eor- 

diEtraeting horror, the ridllope. It wa^ .i roinuiilic- life, iH-littiiij; 
the grand srenory anil niile time. >"iiii ly days on arlowly- 
movih^ tlil lMiat, Tlie .-ii enery con«lanlly thanginj; hut ever 
wild* and heautiful, was a tiling never Io lio fortolteti, Tlie 
■pico of dangrr in il only ;:ave It zi'^^t. An occjutional adven- 
ture with river nharks only rdievud monutony and adtlul in- 



"Itia difficult far one looUng on the Ohio' river io raaliac 
that once flat4ioata, brand homa, and the queorcot craft that 

ever fliwtcd, dill all the tniriRporlation lmi>iiiiKM from the head- 
waters to New Orleani*. A llat-lKiat, stenree movin!|;, with rude 
arrangenientr^ for < <HikiM^ on ile< k, alini>>t under water, \\ ilh 
Ump oarw awkwardly iillMeln il lo tin- sidi'-*. U a type of its time 
aliiiiK-i as f;rot<-s<|iie ami <»id a.i the Viking whip n'l-ently duj; 
up iu >'orwny, PerhapD one day it will exeite an much orehov 
otogieal wonder, for il already recalk a time we lidi tO under 
alaad--a oonditioo of aociety and of oar oountiy we nm aeonely 
appreciate. The Moore^oving, deliberate, alo«4M>ving flat- 
boot waa Autenougb for ila digr and peophk. There waa IikIc 
inilaMaufe." 

mC BAkLY TRAOB COHDDORD OH FLAT-BOATi 

eon■'i^ted largely of the BKWemenI of (loiir mid «lii>ky. A 
riely of iiiiM'ellaneoiMarticlea, however, were tranAporti^L lion. 
Levi \Voij<ll>ury, who maalo a trip down the MisitiMippi in ISSSi, 
in a liiiter written at Natcbei^ aaya: "At every village wo find 
from ten to twenty flatrfaottoimd booti^ which, beidda eom in 
the car, pork, bacoo, flour, whiaky, catthh and fawki^ hava a 
great aarartment of notiona from CIndnnaH and ebiewhere. 
AtnonK tlies«' are eoni-hriKmui, eahinet furnilnre, eider, Rpplej<, 
ploughs, eonbifie. <te. Tliey remain in one pljn e till all ii» .Id 
out, if the ■leinaiid \<r.>U: if not, I'm y ii. furili. r down. 
After nil ii» fold out, tli. y di-po.^e ,,( iln ir anil return with 
their ereWK hy the i»t«-iin>ers in their hoiner<." 

At the preaent day (ISiSti) Hat-I">aiii aru still built on the Alle- 
gheny river, loaded at Pittaburch with com, potatoca, hay, 
crookwy, glaaaware, liquor, and miaceUaneoua aitidea, uken 
down the river, and trading ofwrationa comroemml at any 
point where they ean be made profnahle. WbeeHitg la alao a 
ftmrite alarting point for aimilar exifuditioaa. 



One of the moat important iMea to which flat boahi havtt bean 

applied ia 

nil i H.UCgPORTATION OF (X>.\U 

Until 1060 Uiu vuol exported tirom Fittabuigfa waa floated 
down the Ohio in large, flat^hottonicd boath which were iMaalty 
ISB foel lont:. I''* feet wide, and 8 fcet deep, with flat peipeii' 

dicuhtr vide5, hoiv, and atem. Eoc^i boat of thia aiie held about 

l.".tll») Is of ( oal, ami tin y were lloateil to their de^stinalion 

l:i-h<d ni pairs. 'I'lie U'^iial < oinpli in< tit of h.inds for Mieli iKiatji 
w.ir- Z't or I'l. i iir^.- e.iulil only Im> tloalisl down llie r:\er 

in the high lluutin tlutt guuurully, from tiniu to lime, in the 
cpringondOJlof eadiyear,awan the currant of water in tlm 
Oliio river. 

Safaaaqaent^ the pcacyoe waa adopted of Canmrikig end 
from Fitlalmii^ in eoai flota towed Iqr aaleam tow-boat and 
thia method, or modifiealioaa of it, la daimcd to be one ot the 

rheajM'st nietlxHls of iranaportotion «ver doviaed. Anoticaof 

tlii« .sy stem, in Harper's Weekly, nayn: "Merely as aiuglit worth 
seein;.; a l'il(>tiuri:li steiinier willi a low of eoul Huts is a notJlhln 
oljjeet, lor nuiliiii^ like il run Ik- wen anywliire else in the 
worlil Imt on our iidand water-ways. TlieMi tow-l)oat» are ull 
'atern-wlieelers." They carry no load theni!ielveii, and, bur- 
dcne<l Willi nothiu<; hut tli<?ir uwn weight, which is chiefly the 
wuiglii ot their enginca> their evolution haa been w^ol^ toward 
the devdopment to the utmoat of piropdiitq; povrcr. Manf of 
them draw no more than two foct uf water. For thia peculiar 
iKiat arehiteeture, credit U due to littahurch's engineers, and 
hy means of il they have made tlie eiieape.st I r.iiisporlation 
nerviee in the world, isiniple as ii ii..w .si t nis to Imild wlmlly 
with refer«.-neo to ptiwi r, ami lo vpr^ad out tin- earjjo. so to 
speak, over as indelillile an area ;us low water m.iiies neeesjyiry, 
tliis solution of the pn>l>lein of cheap coal trans|Hirtatiou wiu> 
nut readied imtil tlie raitroada threatened to lake away all 
tmfllcfimn the rivera,aa they have practicatly taken away all 
tnvd. . . ■ rittabuq^eoalcanfaedalivieredlnNewOrlGana 
for about per ton, and XewOrieana la 8,(100 milee away by 
r'ner. Voyaj;es of I.*!!*) Inile^ uri' hy no means uncommon for 
these c4ial carriers to take on our inland waters. Cow Island, 
on the ii]iper MiK~oiiii, is ili N> more than 1.' K » i iii ,le- m otn I'ilts. 
Imi^'Ii, and they < arry eoal to m.arkel there — adislaiiee ju« j;reat 
lis from New York to any ]H)rt un the Baltic wsa. Not le>« than 
iX),(iUJ uiilt'H uf inland navigafflu waters are acceHsilile tu these 
I'unniiylvania Aid peddlet*. More than ItiU of Uiem are owned 
by Fittaboigh owner*— a vaat fleet, tlie building of whidi coat 
hardly leaa tlian $10/100,000. The aggregate of ve aa ela of all 
kimla ia now more than 4,(100. Of the 13,00O,mi ton* of ooal 
tliat were dug in liS»<i in the counties near Pitlabuigh, about 
4400||<IOO tona were caiiied to maritet hy water." 

Ktm'itN xnir or n.AT-iKiVTVEN. 

Of tile tneuns adopl<-d hy the men enf;ai;e<l in the modem 
flat-Uuit triele to return to llieir liomea, and of some of the ehar- 

acteriatica uf lawu>river lifc, the river reporter of the Fitlabutgh 
Chronide-Tehignqih dniwa a pictuio which, it ia to he flioied, ia 
in s. .mc roapeeta i^plicable to too many of the phaaea of water 

iransportatirm. HcMya: "A v«ilnroc might he written on lower 

river llal-hoat life, and il Woiild lie full of interest. Tlir<-e men 
Ijenerally comprise the 'erew,' anil tliey an- paid fmm ten to 
ei>;liteen dolkirna month. From New l Irleali* lliey eoiiie home 
on (iteamen>, takiu'.; a deck p-is.-a|ce fioin tin' Creseenl fily to 
}<l. Uiiiiii or Cineiimali. and payin;; for the same from thri-c to 
aix dollaia, according to thu number uf Umu leaving, and the 
lenna they can moke with competing river 8U>iitiier«. A ' dodc 
paiaup' ia an idyl of river ltfi> in ilnclf. and one llmt the gene- 
ral world hoa not tlte rcmoleat conrcplion of. Two thouaond 
mile:., with a state p.om under the lx»iler Imtter)', a dinin}; sn- 
loon luiioiii: ilie mnle.s 'li,iek aft.' and u continual puiiehin^ n)i 
at niidiiiulil !■> lie ■iiiiid elerk,' tOL'elher with the lii;!ils an<l 
ihieveiy e^f the semi-hiirhMrou.s, doiilile-j<jint«il unintelligihie 
Voudoo rouslalHUilK, in u feature of human existence that has 
to be experienced to he appreciated. On the lower river 
and ita tribotariea float hundreds of theito llat-l>u«t«, bent on 
all purpodca of harter and trade, legitimate 'tradere,' freighted 
with 'up-river' atoflh, 'bom boata,' peddling diy gooda, ataiion- 
cry, mid cverythiii); else; 'gtmhoata,* loaded with the refine of 
aad existence; wlmky ittMU^mlMi aio : 
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ARKB AND RAFTS. 



liicn-M- oxfiin'H witli tli<> nilUlig i-f tli<-ir xi>\H-*: |.lii>l<^'rai>li Tin v all f.Jiui n wimJprful link in inlcniiil coinmcrrc, iv< w..ii- 
iMMkiit, |iick-U|i«<, Niul 'i>inUc8.' Hi<»o Xani are a buc'('aiuM>r fca- 1 drrfiil lui it in unknown, anil I'lttoliurgh U Uio uoul place uf 
tara of llw nvor, aboirt wUcb wM too often Uue^ «« told. I khu 



ARKS AND RAFTS. 



THE other rmft iinod oxtf<ni«ivi'ly nn<i (•xrlnaively in cImcisihI- 
inx MroHtiiM w<-it> iirku hikI riiit«. On aomo Astn (he for- 
BK-r prcci^liil the Initcr, for Ui« kmumjo thai original bbilnto- 
tionit tu uaviKntion ciiuld ho tnoro readily turmountod by Ihem, 
and nftor Uiqm otiaUuctioiii weie removed the ma of nlla wa« 
flOotioiMd kniK after the oorntnieUan of arks had ceaacd. 

Aikawore bvoritc craft, fur lrun!<|Mirtiiix niiM'('lkn<Miu« ]ir<»- 
dnctfl from n^onii in which hirnlHT wiw <-li«'iii« niicl uliuiulniit 

to riiin|ianiliv( ly ilistaiit imililM tliiil r.aihl 1.. j( iir!n.tl \,y riviT 
ill I'l'iuHj IvHiiia, Ni w V(iik, ami i.ri ll><- (Mno, during a pro- 
tru<-liMl jMTicxI. Tlicy \\fu> u-<i i| dmiiii; ilic < i>^lil<'i-nt)i oentuiy, 
and nt witnc plficeH won- only i>ii|tiTtH'dr<l hIIit ciinal.i wuru c<m- 
Btrurti'il, and tin- um' of fIcamUmts had hcioine j;cncnil. 

Before the conatniclion of the £rio canal, Iho ianucn of ocn- 
toal and woateni New Yoric lent thoir praduoo to maricet in 
arks do«m the Delaware ami BuiquchanDa. 

The farmcnt of IVnnxylvania who roHded at points n mtigiiotiR 
to th<-!«> rivcr« udoj.ltil llit? Runio method. Snm- of tlir early 
Hliijtiiii nl.-* of iinllirat ill' ti-al wen- niado in nrki. Thi ir ^izl' 
Viiricd Willi llio UMd lo wliicli tiny wt-rc n]i|iliiHl. Kiiint' (if 
ihow usi'cl ill I't'niifyvania wi-re iargu vnungh lo carry 0(10 
harr«>U of Hour. (.)f the arks used in tnuuporting coni from 
the Wyoming valley it ia atatod that thqr vara "rudeiy ooo' 
■tioeted cnft, 90 Ibot long^ 16 ftot vide, and 4 liset denp. with ft 
cafMeUurof flOtona. Eadi end tetaiinnti'd in nn nnitc hiikIc, 
with a atom poat aunnoiintcil (ly ahuK<- oar, mwv -.M) U-vi in 
length, requiring tlic Mri'iiHlli of two ftoui nn u to ply it. l-iomn 
10.(*«) fi-et of lumber «aj( iimi1 in iln. < oiiKine lion of llio nrk, 
.iiid il^< total co«t \S3* If7ii. It took four nn ;i wvcii diiyn to 
nikvii;al>> it to tidc-watrr, the cowl of ihu trip U-ing nliout 9^*). 
Only two'lliirda of Uic arka started down the rivir rcuclu-tl 
lliL*ir dcaliniUiuu, nno*thini jpmorally goinf to piece* on tlio 
banandNwItB. IloortllSl to get 60 tonaof eaoltoniariKit, 
(iir.ahnut |8 a ton. The porib of navigation Incnaacd the cuat 
of tnuwportation to Ailly t«. Afldnl in this were oomniiMiona 
on fiatcit, cost of tniitKhiiuncnl, fliid ntlicr e\|H'iu>('K, hrinpiiK 
the whole outlay on ii Ion of eoul ii]> (o tij. Coal sold ut $10 a 
ton nt till' tlnir, lra\ In:; a |ii<i|i( of (l'i." 

Of the iiiov. iiii iit dou ii tin- I>elii);li, of nix nrks of eoal, wliieli 
Wiwntteni|il< i| in I SIKI, ilje foHowin); iiei ouiil i^ ptililinlied: "Tlu> 
diwx'ntof llie river, f.>r tlie lirst \Ti niilut from Maueb t'liunk, 
was exoH'din^ly rapid, the fall In-ing some SUO fi-rt It w:m a 
briglit and chiNsrftil niominitc after tiio stream had attained tho 
UKul Ugh-watar mark, that tho arics wvre ent loose, and, each 
equipped with six men, U^n at uwn- tho (Kw i nt of lh<> ni|>iilit. 
Wow lh« torrwit rfMirn — tlu-wavex ami nliirUdiinh niiidly aroninl 

till' Ihi.iIi, I III' mi ll :il 1 1 .1:- , IS lUeiH wiUI willl aiiiln:.! ii ii 

and eM iti iiieiil, and n Itli iiiii.-h ii h lull dixtondeil, run t' i ami IV' i 
ii|i>in llieir iiamtw |ilaironiifi; tho |>iliit, with eneru'elie nmliun 
and xiM i'i li, iiiKlii -M'.-i tho KltKrxnmn — Uie atccnonan, witli likf 
giwlieiiliition and M'lieitictircof nmnn«r,reapondatothepilo^ 
and then all hands nudto deaiMnalo plungca at tho oanti Now 
tiM boat, diaking and cmcking^ swings Its ctmilwmome foum 
ammd » inliainooa rarfc; now itdicois olT, in a ninntcr-nirront, 
towanli) tho shnro, and llton liondint; mnnd, ncitin dnnht^ for> 
ward into the mKioL; \v.ivi''<, win ii — i r a ■ li ' je Imi.imi ! it riiH-a 
m'eurely ii|miii a lril'„'e of roeks half c 'lin r il. .1 Im ih iiIIi thn mir- 
flM-eofllie witir! A iiioinelit wrM - to . mi, [|i|il.ite the wriek, 
and (hen the men, w'xunff, oiini iiiid |ilanki(, niako good their 
exit to tho nhori' — leaving thn hnikrn and di.inK'mh€ri'<l ark to 
its fate, and the cargo to llie curious spc<>ulution of the catiiah 
and cvla. Of the six wliirb cmtiarkcd, Imt two icarlied PhibiF 
delpliia, and even these presented a very dilapidated iqtpear^ 



In a IfttiT dcarrihing early elTortK to tniiH|Kirt I>i-I«ij;li owil 
to rhiladelphia, written Iqr Mr. Chariot Miner in IKM, ho miyii 



thai in AiigiiKt, l.SM, tho firm with whiiJi ho was connected 
startol oir the flret ark they had eoi,>irii' iiiL It was 66 feet 
long, 14 fiict wide, with 24 tons of coal. The nspanam bo n> 
ports as lUIaiwa}— 

I'\|« n-. ^ iil ili,' I nii.l liainN .lown and nHiimiiii; tIBi J7 

Wilton, iiicliiiUiig Uirvc |iUut« 47 M 

Aril (cost hifh. ftom inesmraaimMer talhUng) 4190 » 

Tw<int]r-fiMirlensflnsI.isMngbomadae................ MM 

Uanlinf ninsBillialolsndtBg,st|lafa» 16 16 

UMMUnchiioaik..... I« 

in»T7 

So that, in the lint axperimant, tho coal cost alxmt $14 a 
ton in tite dty. He adds; "I have been somowhat mimite in 

givinil you these dctniln, liccaiiae thia nrk waa the pioneer, and 
IimI off thn coal tnulo by the Ix^hich to lliiladeliihin, now so cx- 
li iiMivi- anil itiiiiort.iiit. niit etfort of onm iniflil 1m' repirdi'd 
ii" till' aeoru from which i<|>mnf; tin' nii^dity oak of the I<< high 
t'oiil iind Navigation Compuiiv/' In a note lie cayi: "The f«ct 
may not he iiiiiatenittiiig that wu were obliged to |iay ^ and 
for iniuli of tho coal hauleil $IJiOatoa over an excitxlingly 
rough rood of nine uiica, whore now, by railway, ii is trana* 
ported far twady4lve eenta a ton." 

Morementa on the Ohio, in wbidi wka wvn need tat the 
tmnK|ioridtion of eniiKi~'i(>>ig fiimilies, with all their live stock, 

are de« rilH il in an aei oiint of Major Sle|ilieii II. I.<iii^'it ex|M'iIi- 
tion frnrn rill«liiirj;li to the RiN-ky nioiiiitaiiii", jM-rfornied in 
IM'.i ami l^Lll. It ^ay^: ' 'Mie little vi l e.'.' . 1' Oli an, on tho Al- 
le^lieny river, liajt I'l i n fur many ycaiK a [miiu of eiiiljarkalioii, 
where }:ri iit iniiiilM ts of faiiiitii'S, inigratin); from tlie northern 
and cantem alolvii, Imvu oxehougcd llicir various ineilwMla of 
slow and laborious prugrcMMion Iqr land for the nmito conveni- 
cnt one of the navigation of the Ohio. Vram Olean downward 
the Allegheny and Ohio bear along thnr currents fleela of rude 
arkii liiden with cattle, horses, household Aimiluro, ngrietiltural 
im|i!eni< iiti', and niiinerouii fimiilioi* having all their |MMM'«wonH 
i-riiliarU'^l on the haiiie l»i|iom, nnd lloaling onwanl towant 
tlial iiiiai;iiiary ret;ion of haiijiinew nnd eoiilentineiit, which, 
like till' 'town of the Imue iiiid jieiieioui* spiritH,' the ex|)e<'l«'<I 
heaven of the alMiriginiil Auioricnii, lie.* often ' U-yond tho pliu.'e 
w here the Don goon down.' 

"Tlus method of transportation, though somclimca speedy 
and convenient, ia atte n ded with uncertainty and danger. A 
nifxleratc wind, Mowiiig up the Awr, produces aueh awetU in 
-loiiie |iart« of tho Oliio an to ondiu^r Uie safety of the nrkK, 
ami the heavy, unin m.iv'i .ilJo vonels are wuli iliir.i nliy 
Kiiiili-d in their ditw ent »i to avoid the flanlirt. Mioki ii lu"^, 
and other eoneealeil oK^l l ui lions |o iln- iia \ ifjari. m of tie' ( Hiio. 
We have known nioiiy inittanccH of boats of Uiiit kind no Mid- 
di nly Fiink aaonly toaflhrd tiaefartbeeacapoof thepenuos 
«u lioard." 

tiood reaaons fitr tho abandormicnt of the arte after turnpikea 
and canak were coni4niet<-d, nnd doscriptioasof some of llw 
oM methiKla of conducting traiiKiH>rlalinn on tlie f^mNtnohanna 

and lis trihnt:! ly i< -jonH are contJtined in the following; evirai-l 
fWmi a n'|"iri ni:i.le in ImT l>y one of the early eaiial i onimlH- 
Hioiiei>i of I'l line's l\ uiii. I- " Since the ■ i] m i ii n.; e 1' 'j 1 1 ■ 1 j :e t ".iiial 
and the ( oil"!! nelioii of tiirii|.lke loa-U, from tlie .•^u-im liaiina 
to the valley of the iK'hiware, the lIiidMin, and the l.ik'-ii, the 
boats upon Uic Suaqudianna, for lliu tciuiKpurtalion of tlio as- 
cending trade, liavo gradually diaappcan-d, until not a single 
boat is found ply iiiig upon the river above North umh<«rland. It 
is iimnd that mcrchaiMliM can he transported, l>y wngoni*, from 
the l ily of Pliiladeliihin, the l ity of Ncw York, ami the he.iiU 
of the iSeiioen and Cayuga lakes, with more expedition, at leas 



Digitized by Google 



18 



expDnw!,and Iw buard, than Iqribe river. [Pbraflwitneer- OotitcddtnmtheNinth Bnuichof ^ 

UioUci nod ioiwM attendlm upon the dfiarwidtag ii»Tig»titm of l«ge of OiUHriaa. InlMDtlie fauuber fl^Hiiol down tbe Sua- 

th« Smqaduums an doacribed at lenKlh.ancI the writer pro- 1 Tn-banna In rafti wm witfmalflil at fti-t 

eaeda tosay:] Tim lumrH fMtruiioiwJ l>v Hi-ci"lt iil» itn iilrnt l"> , 

.i , , . ,\ BanoMi LvmncK aire timbb. 

HMnver navi);ji(i<in, ex|>twurc to the wi adirr, *<•., us (■-•.iinal.'.l I 

at five JMT c«'lit. upon till- Kri>»s iin)<>ii:it (-!' f.\|nirtrt. TKo wlnlr , On many nf (lip streains of lln' T':iit( li Siaii - r;irtiiii{ lunil>or 
VmcMint "f |iro|»i'rty wUirh dwoixlitl tlui 8u»<jui-hniuia liud liju? ci'iilinuril nii aii rxteiisivo w uli' iliiriiij; lii>,-li-»aUT jieriiiilii, 
yi'ar (l^l-tl) w:m iwtinintnl at W.'iClO.OOCt. The toimiiKO miiiirptl ' and on u coneidLniljU- iiiimlior of i<tmini!! Mich ni<>venipnt« »ro 
tat Uiu triinsportiktiou of tho»u orlidca which could not be ' thn only im|>(>rtant (nul^|Mlrlntil>n luu lu which those strciams 
Boatad in nifU, nuixi liuvo amounted to mora than lOO^OOO j or riwin an- ajiiiliod. 

tooa. Fifteen hundfled arka arrived at Port Oepoiit, aad it ia I Ilie<aflafluaUidontluiSiuquehaimainl88Sw«r«iUHiaUyS8 
known that then ware many, and H ia lUr to presume at Icaat I ilwt wide, SOO ftet loqg^and eompoMd «r ISO lop or "aticka " 

500, found a market for their loading, at the tf)wn» and pla<-pi» ' The logs are 30 to 40 fi>et long, and tbe 'entire itfuclure contains 



oloiiK the river, aliovo thut jiliu o. Estimating tlie la«i« inridont 
to river nikvi^itlion at I'm' i" r n nt v\ !iic li U ci rtjiinly vory low, 
and thi- amount of cxpi.rtu at ( l."'"'/"*', the p-owi utnounl of 
annually tiii-lauicl, Would In- <!±i>.H<X). BtnidcB thia, thiTe 
ia, and muNt always continue to be (whatever inipruvonicnt« 
may be made in the descending navigation), an enormous 
■acrilloe ia the item of arks. An arit of sufiftcicnt capacitgr to 
cany Ibrtjr or fiAgrtoos, will cost ait least Bxty-Avedollata. It 
can nov<>r reasoend Un livav; and eoosequently must be mid 
Ibr any price which can be obtidned for it. The average price 
of the ark, at (he phu"c cjf dfiUination, is fifteen dollars. The 
Uttv, then, ujMin twollionsnml niks, the estinmtfil nunitier which 
dewenile^l the river la-it yejir, and whidi i? annually incrca^ini.', 
will amount to <>nc liundrtd ihouMud duUHn; which added to 
the e»timat(Hi Iosk i,y accident, expasim,Ae,aaMMiiila to tbo 
•DormouBBiuu of |Uiis,UUOi" 

An ittnstntUm of tha aitaiA to wUeh aika and lalli w«n 
tawdisAxniisbedbgrllMftetthatftnpartpMentedloUiePenn- 
qrlvania lagialature in 18S0 quoted tiie ibnawini; statement-— 

"IWnn an aoeurate account, kept liy a rci.]H r (:il.|r citizen of 
HarrMiarg, it appears that iM twccn the ilSlli <if Fcbnmry and 
the 2W of Juno, 18'J7, there iMs-i d Unit iilac<' — 

Raf)>, l ihil; ark.', 1,^70. It iii wipponcd that the rails con- 
tiiiiKxl, ..II an avera);e, 25,000 feet of Imnlwr, wUdi Would 
amount U> M>,775,m> feet. 

Two hundred of the arks were laden principally widi anthra- 
cite coal, averac^ 65 (ona aadi, anddng 1 1 ,(XiO tons. 

TlMtemaininf 1,170 arin were loaded prindpally with flour 
and whidcy for thn Baltimore market, and carried, on an ave- 
rage, *«) barrels e-.ich, making 4<W,tTI0 Imrrvls. 

It isHn|j]M»i d (liat abi'iit kcc!-lp.i(tiinicd boat)*, currying; 
fri>in NH (i> '.KID bii>licl,s of wheat each, defK'eiMluil duriJlg the 

(icriMd; Kiy sit\ mak(« 13-I4>,ii(0 hnritrWi of wheati at 35 
buffhcU to the ton, makes t>,.S'i7 tons." 

Annala of Luxeme county isay that 80 lumber rafto ptuval 
down the ausquehanna in 179a. In ISOt sawed lumber went 
do«ii-«a nfta. with « total of SSyOOOiinO feet 

In Ox days, from Kay ISth to S3d, 1883, 8,480 raBs «m 



11.000 cullic feet of lumltcr. Moet of the lenity timl>er Ima 
Uh'U cut cjir, and lopi now »cnt down are Momewhat dwarfnl 

Friini the luniluT regions pilotn ttoattnl rafta to Marietta for 
*7.5 to ^.-^J ca< li. Marietta to Pcai b Hotl.itn, is niilcji. >I4J to HI 
per raft; Peach IJottoin to I'ort DepiK^it, Iti uiilcii, $2l.'/iO |»er 
rafl. Tlie pilot paid liir* hand.-' fiiM and stoenmen t-'i per trip 
from Uariolla to Poach Bottom; Cicach Bottom to Poit Deporit 
hands gel l&SS and stMnm«ntS.7& When the riwii in food 
condition the run torn Marietta to Port Deposit ooold ha mada 
in eight hours. After the rafts arrived at the tatter place about 
twenty .if ih. tn were la*Vieil to'^i tbcr, and t<iw(sl by tu^^-b(lHtR to 
( 'li( !i.i].i ;iki' < anal. Tlicre rafts of ^uffieicnt numU'r » i re piled 
ii]>i>ii e;u I. I. tlier, and were termed U.. kai;<H Kr' mi tlie canal 
they were taken by water to Camden, .New Brunswick, Kqyi 
York. Phibwiolphm, and other citia% and neeivad Iqr t 
and speculators. 

Almost eveiy rock and prqjeotion along the i 
flrom Marictuto PortI>eporit,llasanamefemiliartotharall•• 
men. In many iniitaneea theae points received their titles ttmn 
the fart that raft^t were once rtove on them. Here are a few of 
tlie <xld nanii'ti: " .<piiming Whwl," "Siur Ilecr s I->My," '• filuo 

Hock, "Tinkcy Hill," ■'Hrothers, Hd (■..» ." ' Huri-ni;«n'» 

K'wks," "ll.in-c Uap," "Rani'ii Horn," ".sl,,w and fji-iy," 
"Hollow Rock," "Hog Hole," ••Si.stern," "Old I'ort HridKC." 
Ever)' 8CAeon, nt the coneluigon of rafting, "party mfta" eamo 
down the river. Upon a ntiHcd platform ou the Ioks merry lads 
and lames dance aa the raft llaala through many miles of wild 
scenery on oitht r side. 

On tlie All<>gheny, when Umlter rafU are run out of the 
creek«, they are miule up into tieets, nine niA« being usually 
put into one fleet, which fioBtaina fri>m 8IXIyQ00tollQ0|^000litet^ 
linear measure. 

Tliere i« a growing tendency ia OOmwctiMi with the lumlter 
bu^ineKK formerly conducted on that and a number of other 
rivem, including the upper Miiwissippi, which ha« boon one of 
the grcalest tlieatxea of lumber-fafting eperatkm^ to aubstitals 
railway Ibr lafUag movemaot^ partly on aeeoiniit «r Am I 



ASCENDLYCx NAVIGATION. 



DURHAM OOXK. 



NONE of the cmft heretofore dcacril>e<l wen> uwd to a eon- 
lildertdile extent by pnrtioi who made the carrying of 
fn-ight or iMlKM-ngent a regular bu»itie>.-i. In rnu^t iu-laiice..< tlie 
men who ei>ntrolltfd the n|M'nition4 of cainN l.atteaux, arki», 
iir ralt.H, uwuihI them, and all (heir ni..\enietili', iu< u general 
nile, rei>n»ented the kind of independent o|M-ratiuna typified 
hy the exprej^iiiii "every man paddled his own canoe." Hiat 
remained, indeed, the onlinaiy eosiaai ia lefeienoo toaveiy 
laqje pmporiion of all the internal transportation of ^a country 
ibr a long period after the first colonial lettlemcnls were made. 

To a limited extent, however, keel boats began to lie pres.<.r'<l 
Into Comni.in carrier MTsire itiniiig the latter liulf ..f the 
eighteentli cenlnty, ari.l f..r niioiy years they i..nliiiiied l.i 
furni.<b u'lii .-t th.' ( ii'y di'.»< ri|.l i. .11 of craft in which sui'li wr- 
vic^" wii» renderol on tiili l<-M< river< Tli. y wi re also extennivelv 
used by partica engag<il in imivirt.inl ti . !u;iit :n.>'. i iiients which 
nquircd that rivera shoaU be ascended as well as desoeadad. 



Durham Imata, wliidi arc imppnncd by some writen to have 

wigce.«teJ the type of boiiLs knott n in keel-lxHita on the Ohio 
and i.tber rivi r^, vs . ri' lii-t IhiiIi uli..ut ITiiO un the Ih lawiire 
river bank by |{<.l.. i ' I Iiluh, the manager and «'ngin«.i>r of 
the Durham Fnrna. e. m the northern part of Hticks county, 
and the Imat wan made nearly in the shnpe of an Indian c»ni>o. i 
Fearce, in hi* Annals of Iaiutuc, says: "Durham UiatH were fio/ 
Aet long; 8 feet wide, and 2 feet deep^ and when laden with 15' 
tons drew 90 Indiea of water. Tba stem and bow were ihaipj 
on which were erected smaU deek^ while a mnaing board ex-> 
tended the whole length of the boat on each side. They 
carried a liia.-'t with two 'Mr-, anil were inanniil bv a < iew 
of (ive men, line >lcciiiv.;, and f^mr ]m."liin^: fiir«:iiil «ilh setr 
tinji piU'.'i. two bciti'.; on ea< h «iile " In the ii.r. i;_';ilir.n of i 
number of ejirtem rivers, tlietno buata wcru of much 

and thay ohial|y resembled (be "kaal^Mats" used oo 
ritan. 
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ABOBllDZNG NAVtOATtOS. 



KKf:i.-lM>.\T>i AXt) ll.«Kilh2i. 

Tlic UM> of kool liiijitK bi'gan on tho rivcru of western lVimny|- 
vaiiiii sijinc time iK'foni tlii> cliwo of the eightwnth ceiiturj'. 
Th«jr wcro built like tho hdU of modem canal IxwU, and wouki 
(SMiy, OB an axmnga, about 80 lona. tbcy wcro propolled bjr 
nib, puahed bgr poles, or towed by boram, which walked along 
the banks, and thcjr mode voya)>ra both up and down the 
»tri'jiiii:«. As llicy tniulo rrpiljir trijis, tin y were n f;ri :il cdiivi-- 
nidiio ill till ir liny lor |):i.'i)<eiij;<'r'< im vm 11 a" for iVi iijIit. At 
tii>l iKis-i ti;;. \v< r</ roiii|K-llid to hirxl i v. ry iii^;ht, iiii<l thoy 

IihIrihI ut tlitj i)ii>-i oijiivcnii'iit furm lioiuw, I'very man'd houMs 
ill tboee days iH-irif; opi n fur the entertainment of vayflurenk 
Keel-faoala wcro iwed on tiio Ailq^Kimr along ita upper coune 
long after canab connected Flttrfwish with the eaat. 

A line of mail boaUi wim cxtablished from WheeUqg to Limo- 
rtone (Mayaville), Ky., in July, 17W. to nin one« owry two 

WCfk». Thi-so Ixmls «< r»' Imilt liki' wlnilc-I"i!it?<, Were 24 f( < t 
lonj;, were Ft<M"rf><l with ii ni<lili r. jind w i re luMrinrd by one hlinx- 
niiin and fmir oiu-iiii ii, w'.i i i ml i m .1 lun-kcti iiud nniliiutiitioii. 

Ill 17'X piu ki t-lMiat" for jias.-i rigcr* heguii to run down tlu! 
Oliio from I'lttsK-iruh. I'. r |irotei'tiun from luHtile Indioni* 
thoy were built strongly, and carried cannon and other arms. 
Piuik^'ngcr^i slept on these packets. 

When tho keel-boot was eoverad with* raoi; lenjlhwisc!, H 
wsa dignified with the name of Uoffs. In rdbienea to ttidr 
operations n painidik t iiwued by the Empire Thm^ortation 

ComiHUiy, in l"^7l'>, «ayi; — 

"On 111.' Sii-|i:i l.aiiim, ii tidt^lcSS riVW,— Wfalo, TOClcy, and ex- 
(■< pt wh. II IIi.ihIi (I, cMri nii ly xhiillow, — long, mvt^rrd liniyi^i*, 
ejirryiii;;. i>filin|ic, n lliiiii'and IiiihIk'U of ffniiii, nniiiiKxl by u 
captain and crew of eighth was floated at liiKh water from tlie 
upper valleys to Columbia. Some twenty tons of merehandiw 
eonprised ils reUim caofia. It waaaligbl task to drift souUi- 
ward on the swift waters roIlinK aoaward, but the homeward 
jounv up flM stream wna innufremMy tetlious and luliorious. 
Ftonr of the (raw on widi niile f)f the linruo punbed itii iilow 
letijjth iilong by a ri.iiliiiiioii:. Ilini-t nf ir^ ■n-fliiKl jkiIch agiiiiisil 
till' rivi T liotlmn. Ahuiit I'm' duy-i wcri' tiin-uiiinl frnin 
AV iUmui^I'i tl III Oi1uik1m;i, wliild tho nmiid trip <M rii|)ic<l 
p< rliap.* t inhiit ii. Tie chaises on grain wero Icn or twelve 
('<>ni.H p<-r liiihhi I, and OB mefchaudiso, shout fifty eonts per 
hundred pounds," 

. foBMof the koeMwala used ob the Ohio wore of compara- 
tively laige dimensions, bcingftmnacveiity-nve to one biin<lrrd 
feet in lenKth, a breadth of beam runginK fmm fift<-en to 

twi'iiiy fel l, iiiid . iirrvi-ij; . ;.j,;it i'v if rixty toonc hundred toiut. 
Tlu« rn i jitai lc fur fri ii;hi (m i u|.!.il a con^idemhle portion of 
the hulk, and wat i iilli d ii nir^ii Ihix. Xi ar llii' istcrii wjlh a 
euinll npiirtiiu'iil t'l it m imhI as a inl>in for pawM^iigen* williiiK 
to pay for iiui'h u < . rii:ii,sluti<pu'<. The roof of thin cabin wiui 
devoted alioTo Uie main duck, and from this roof tlie helnunuui 
directed the movements of the boat TIm bant was usually pro- 
vided with a nuist and soil, but when do wind prevailed to wall 
the eraft on its voyage oars and polea were snhslituled, while 
at othiT times the hnrdy hKatiiK ii had reomrw 1' lln r.i]M<, in 
which case each mcmlrer of tliu Immu'ii crew performed the ser- 
vice of a mule OB the towpatll of ft esasl. 

ITnilJ« OF OHIO IWCKCT-riOAT TnWFX. 

An intCM'stiiiK pii tiire of Ihc peril* l<i l>e rii<-imntorc«l in tiiivi- 
KatinK the Upp<-r dliio, from the wivii^jen and while de«|rtT!ii|iM n 
who lurked upon its borlera, and of thir iiuuiliit devised for avert- 
ing (hem, sa well as of other pemiliiu-ities of the era preceding 
the present ccntuiy, is ftiinished by tlie fidlowing adv«ttise- 
ment, printed in OnciimaU, of the Jirst rcsuiar packet line be- 
tween rittsbuigh and Cindnnati, which was Ibiued January 
lllh, 1794, by fmir keel-lioats of twenty Ions each: "Ohio Packet 
n<iatf — TwD Iw lis fi,r till- prewiit will Ktart fr. mi Cim iimiiti to 
Pitlsliiircli uiiil Il ium 111 Cinrinnati in lh<' fciUuwiiif; iimnncr, 
viz ; I'irst liMi<i «ill Ka\c ( 'inriniiad lliix imirnitif; at « i)"i lii< k, 
and rctimi to rini-iniinti so as to Ihj ready to nail again in four 
wei ks from this «late. Second boat will leave Cincinnati mi 
Bnturday, the 90th inst., and return as aimve; and so regularly, 
each boat perbming the vtiyage to and from ancinnati to 
FlttrtNHi^ Uuce in eveiy Ibnr weeks. The proprietor oft) i<«. 
boats faaviog matordy oaoriiteed the many inoonveniences and 



iLiiiKerN ini'idonl to the roninion mrthiKl hitiiorlo tuloplod of 
navigating the Uliio, and being inlUieneed hy a love of philan- 
thropy, and a desire of Ix^ing s4-n-it^'able to the puldie, bus 
takes great palaa to render the acoommodations on i>nard the 
boats as agrceaUo and roavenient as diey eouM possibly be 
msde. No danger need he apprehended from Uio enemy, as 
every person on bnnrti will lie niidi-r cover made proof to rifle 
halln, and eoii\ i ni. iil port-liulcs for tiring; out. Karh of the 
IkkiIj* id nrnu'il ivilh hx pii < i s. mrryiiiR u ]n>iind luill; also, a 
>;ooil nuinliiT <if iiiuski is. mid iiiiiply fii]i|ili<^l willi aiiiiiiuni- 
tioit, strongly miiriiied with clinii e nu'n, and the niaftiT of a{>- 
provsd luiowledge. A wparalr raUin from that ihvipied for 

the men ia partitioned off in each boot for accommodating the 
ia^es on tiieir pssisge. Oonvei^eiKes are eooitractcd on 
Itoard each boat, so as to isadsr lan^ng unncccasaiy, aa it 
might at times ho nllcnded with danger. Kules and regula- 
tions for niaiiilaiiiinn ordiT on Ik .mil. and f.r tlir ^:iii.il louii- 
n^'iTiH iit of till' iMiats, and a lalile arriiraii-ly ruli ulaliil for llif 
l ali'K of frciplilaL'i', for pii.ssniiji rx, and rarria^i- of letters to niid 
fnun Cini'inniiti to PitlidairKli; hImi, a Inlile of the exact lime of 
the arrival and di'|Kirture to and fmni the difTcront plaCQt OH 
the (Miio between Cincinnati and littslaiigh, may be seen ob 
iMNud each boat, and at the printing office in Cioeinnati. Ps^ 
■CBgerswill be nippliod with provirionsaad liquors of aBkiad^ 
of the first quality, at the most imaooable rales pnsslMa Pin<- 
.<uin!i (le.iirotiH of working their passage will be admitted, on lind- 
iiii; tlicni!M-lvi>s sulijei t, however, (o the same onler and dirt^c- 
tioii-i from the inii."ti r of ilii' IhuiIh ax the reiit of the working 
hands of tliu iKiat'H eri'W. An oflire of iii8unuice will lie kept 
at Cini'inimti, Limestone, and I'itt»bur)'h, where perwnis de- 
sirous of having their property insured may apply. The rates 
of iBsnranco will bo modenta" 



fOMMOtn: IlETWrKN NilTIIKBS- (iIIID AMI NK1V ORI.EASH. 
A good idea of tin- nyfli'in tlien prevailiii); on I'nitern as well 
OS western rivers \* ftirnii'lii'd l>y Jiid^e Burnett'H di-iw-ription of 
the oondiUons under which the early settlers of southern Ohio 
conducted coouneroial iBtereoune with New Orleana. He says 
that "no artiAdaltoadi had been nude; canals had not been 
thouKht of; the natural Impediments in the ri^'ers of the 

country n ndrnd tin ir navii;ali. in ililliriilt and lia/anlouH at 
all tiiiu's, alwiivs Irdioiis and oft. n iiii|iiartii :i!i!( : and, when, 
ever the Wuler «as at ili. liiost favoiulilr i-l lui liii' ili-^ancc of 

the mnrketH, the im|>erfucl means of triuki<|M>rtiiiioii, and tin' 
hiw price of prod u es WCt* such that a luffi |>orti<>ii <if Ihr 
avails of a csigo was consumed by the expense of taking it to 
niaritet. Tho water cmfis wcra pirqgues, fiat-boats, ked^watsb 
moved by oats and setting poles. The average time reqoirrd 
to make a trip to Kew Oricans and back to Cincinnati was ilz 
numths. Ttie craftn made iim' of were necerixarily small and 
the cargo pro]Mirlioiiully linht. and wlicii they ariive<l in New 
Orleans in Hat ill 'ul.s uliirli I ' lalil ih t l-r tak- ii ha. K, (!ir lioai.s 
Were nhandoi led and the hands rvliiriu d liy laud, most );< iii'- 
rally on ftHil, through a wildemcM*, inliaiiilcd liy Iudian.s, of 
seven or eight hundred miles. Tiriigues and keid-Uials ro- 
tiimed loaded with such articles as the market of New Orleans 
aOiirdod. (A pirogue is dcfinod in Knights American Uoduuir 
ical Dictionary as a laiKe douUe canoe ftMmod of ahonowed 
tnuik of a tn-e or of two canoes united.) Under mich dixad- 
viuitapcM Ihf rommmy of the country wni nominal, imil iioihiiiK 
hut iii ri--i'\ ]ii . .:ii;.'i d the iiilml'iiunis in ini:!"^;! in it The 
fariniT liad in nu livr lo increase the pnnliKt.s of lii.s liild-H 
iHiyond the »alll^ of lui« I'liiiiily and of iiniui^iiaiitn, or 'new 
romers' as llicy wcic called, who might sc-ttle in his ininiediale 
nciglilmrltood For many yean these immigrants created the 
only demand which oxiatisd in the interior setlhanents for tlie 
surplus products of sgricultura. Oom aud oats rarely eum> 
niniulcd more tbaa ten or twelve cents • bushel; tiiqr were 
frci|ueiitly piirrhased at eight cents, and wheat from thirty to 

forty I l ilt-. Tlic average ]i:ii . nf ix..,,d Im f was one dollar 
and lifty cents |M'r hiinilred, uiid ]>i>rk from one to two dollars, 
iiccordhig to quality." 

DIPB0IV» OiUO KKELrBOATN. 

In item, when the Ohio keel-boaU had probably attained 

their hi^l^^t di velopment, Hon. Levi WixKllniry, gave tlic fol- 
lowing description of litem, in a letter written from a point on 
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die river shore of Indian*, m >>« 'nun jounioyin^- il"wn Uic 
riven "KiH'M>n«ts are formed in tlioir Ihuiohi liko a small 
si)t<H>ii< I, vtitli It raiaedioar ondeck in Uic ii nire, alniufit the 
wbolo kngUi, ■omrtiniBB witli one tna*( and a aail, and with 
■mall doala or Mepa wadi aide, the wbola length, whore (he 
boatmen walk, and puali the hn*t RpiinKt theatream with their 
long pnl<>ii;— no onr k ued, except by the hdnMBMn. Tliey 
iiro lu.nu'iin:'^ tMU.-l ap by Um aMambonlab Imt ll la aa no- 
]M>|iular iiuiovttliuii." 

TKAM-raiAT-'. 

Another N]M-("i<-.s <if rr:ilt |in'-M'.l iiit<i i'oniiin>n r;\rrif r n r\'irf' 
lo ii liiiiilr.i I'Mi-i.t. ]ir:ii''i[';il]y lu- fLTrj-lMi.-iI.-i, vv.ir- iIk' Irnm- 
boal, or iHNiUi pruix-lW hy linr><'-i>i>wiT. A i<iiiiil.ir t xjMslit'nt 
waa adopted on the WBt(-n< of llic Mttlitt-rriux an l>y llie Uoinniu* 
nuuajf ccQlurica agOb Teani-boata were umhI at wame of the 
tmnim Icadug Ami Kew Yorit lor about ten ycori, from 1814 
to 1881 Thagr wore of ei^i(4uMae power and emaiad the riwn 
In flnom twelve to twenty uinutea. 

All nttonipt t<i Ube a tojiiii-lxwit in making a vnya(;n frnm 
New Orli-min to I<<iiii!ivillo in \H>7 ]iri>vf<l ii(i.*iii'r»»!<.«riil, as the 
ex|H'riini-nt wiw alKin.i' hh i! 1m f..!. tin- •. I an iM-.l at ^"i.l,•ll.■/- 
A k^ani-boal waa al«o run at une time between Iturliugtun and 

BriHto), on (bo Ddaware, aa appeaia by the fbUowiiv adrartia»- 

meiit: — 

•DiuaoToa «SD atinoL tkah-umit riaar. 

Tlir KularrilM-ni hnving paicliaavd (Ko bout, fixtuit-a, privilcitn, Ac, 
of (he Biirlinirliin un<l Hrisliil Tonni Boot C<ini|inny. ami liaviiig at a 
iKTivy I'xiwiiw put the huat in MaiplWfonifr, wilti aatitftction laCtrm 
tlio puUir, iimi they are cnaUad te ooN aufe lafolaity and to iMMib 
lc!w time than herrtofore. 

Thi^r will nm tlir hout until prrrcnlwl by ice, itaitinj; from Drinlol 
every riiomiMi; at niiiiriM!, and mMdng rvcrj- half hour <lariii||t ihi- itiy, 
poMtertffrrt tir noi. 

Bpoit£iii£ii aihl otlii r<i piliiK lo tha y a a ai plum$9r Mrt, fruin Ptiila- 
lirlithLi. MotitpMii'Tv. jiih! i],e lowar pelt «f Baaka eeonlf, will dad 

IhU tlieir moot rin.;i . 

The propriitorn pli->lnr llii iiv*i lvir< Ih.it no k irrtiniiD yliall lie want> 
Su^lo ri'iuliT llii^ fi-rry rvt ry smiv uii u<'t<^nini<-siiii^iti f.. tin- piidlir. 

Fun-' f^r f-Mit |icL»i»c'ii;;i!rH. hix unil a (|uart< r ci-iii-"; (nr - urrjtft^ yh"*, 
wu(.'<'iiN Iiorw*. Ac, luwir thiiii ut any nllii-r fi rrv ItIwihu Trt iAuii 
enil rinl:i<k'l|'liia. 

P> r-><>ii^ I niaaing in Ibo Uam-UHiU will bo eipoctcd to pay their 
ferri L^v I.. Ihe oa|llain Of tlM bOOt, Of at tfa* b«r of Jfr. JlMMMll 
or^lA^«n{. 

3. tatuaa. 
l>>wmn * Woea^ 



r.8. MaceharNpeiia the boat haa enaatd to aii^t mtoMcawitb 
the tidtk aad In Mum Miaaics acalnat it. 

nsBOMio BBDua or thk rRiMiTn'E water MEniora. 
The primitive waternietliu<l8 d<wrihe<l oonMitutiii ih>- jirin- 
eipal reliance for all lotiKthy interior frd^t niuveiuetit« up to 
the )>oriod when tlicy were Fuiierseded, tO a great extent, l>y 
canala and steamboata. Loog land moveneiita of bulky Inigbt 
were rai^ attempted. 



r.iKt WiU'' alxtul tlOOa ton for WO lriili'7<, or X\\ a uU jM-r Ion 
per mile. I)etiCFndinf( navigation woa au muek cheu]K!r, tiot- 
withsuuvling the luimoroua rialta and paifla it involvml, ttiat it 
waa tlM iavorile expedient wheiwver anil wbencvw h waa pnuy 
ticaUe. 

The rolaUon thalfenamlfy OllBlod hctwcvn it and ascending 

na\-ignli<in, and the east of the latter, in probahly Mated with 
a]>|iriixiiimtf ai riirney in an arj;nni<'iit niadi- by Kubi it Kulloii, 

ill l^l I, in favor (if the <•<lll^'t^ll•(i .f tin- Kiii' Caiuil, in vvirK-ii 

he slali il (bill al lliat tinic' fri-Mi 'nin illi' lo Now ( >rli nii-. a 
ilislance of \/ti'> inilrs, llir iVi iylit i< $1 'Ai a burri l, l»iit to i liiiic 
up from New Orleans to I^minviile it i.t a lunnltiil m i^ht, 
or $0 a barrel." The latter iigurca are at Uic rate < ifM eeula per 
ton per niilo, while the down-river movementa were mailo at 
the rate of about one cant per ton per mile. The chaige for 
dowMtieam morementa, or deaoendinft nnvipriion, did not pre- 
sent inauporalileol«taclcH to tlu- tnovemont of ehcnp and Itulky 
articles over loll); didtancen. T\\v u|>-rivi r or »sri>iii!in(r navi(»a- 
lion charge* could In- borne williout w rii>U' in. him nii ur i- by 
I expen.'^ivr mi'rchauili.''e, but not by ihi a]! pxnliiriH uhii h ucre 
inovwl over long dislain cs. 

Of nuBoallanaoua )tf;riculiunk1 products and requirements^ 
Bobeit]\dton, atan early (lay, wiwIyaaU: "L<rt us luoksttlw 
rich productknw of our interior eonntiy, wlusat, flour, oaU, 
barley, beans, grain, and pulse of all Itiwli, cider, appka, and 
fruit of atl kinds, Halt, salted beef, pitrk, and <»t]ier nieati<, hide*, 
IhIUiw, U-eswax, ciurt and forged iron, ]Mit mid pearl iu<lie8, 
lunnen*' bark, tar, latch, rik-ln, an.i tiirpciilinr. hi iii|.. llax, and 
wool, jilaMi r <if Jiari-i, fo ti< i c i-«ary to our a'..'rii ultiirr, (-..aU 
and |)ottfr'.' i irlli for <iiir niaiuifai tun s, niarliic, lime and tim- 
ber for <iur buililings. All of these arlii'l<-<< are of the rirvt no- 
ceivsily, but none of them mn licar the ex|ieiu!« of the tS the 
cwt. to bo trauspoited 300 niilea on toads. . . . It ia neee» 
aarylobindtheatatea iogather by the people'a interest, one of 
which la to onaMo every mail to ieR <h« pvodooe of kli lalwr 
at the best mark el , and ptirchaae at the cheapcaL This aeeords 

»i(h the i(li :i of Hutnc. 'ihut the gi ■vrmini iil of ii w in' |n (>ple 
\Mail<l be lilllf more (ban a sysli ni of civil |>oli<'c, for the IkwI 
11 >t c'f mail i-" in liL^-lry, and a free exchange of Ilic ihihIuco 
of his laUir lor llii' llmigw which ho may n-ipiin.-.' On lhi» lill* 
mane principle, what utronger bondi* of union can be inventisd 
than tlimte wliidi ctiablii each individual to IninKport the pn^ 
dueo of hia indnstjy 1,200 milca for CO ccnU the cwtf Here^ 
then, ia a oectain method of aeenring the imioa of the alatea^ 
and of rendering it aa lasting aa the continent we inhaUt." 

The chcop mice last mentioned were referrral to aa one of Ihe 
prinei|iji1 blemni^ of canaU. Very little aid was derived from 
them. I II from KtcainboutN, however, ill mi - 1 11 ni. i .iir, uiuic 
niovi :iH iil^ (luring Ihe {Irxl quarter of tlic iiiiietecntli ci iitmy, 
aiiil iiiilil that ]irol>ali(inary |M>riod hud expired conipanitivfly 
limited direct bcneiita were derived fnim many vnin elFortK to 
inipruvc the facilitioa for Water traiuport4itiun by couKlrueting 
canak, and maldog anugemeota for building a kuge oumbar 



UA8UCUESSFUL EARLY STEAilBOAT EXPERmENTa 



WHILE the serioua attention of the advaneed le^Uatota 
and pragreariva minds of the Vnilad Stataa, alioitly 
after tho eloae of the Aneriean Revolution, waa turned rather 

to the improvement of riversi, eonnectiomt lieilween rivers, and 
water nystem!<, than to imprfivementu of rnatL«, wmie of the 
invi-ntivi' iiiiiiil-. of the «<iiii;liy bc^uti al a coiii]uiralivi-ly early 
period li> cl. vi-«' nicchanii al cuntriv iiticec fur f.n ililating ti.ivi- 
gatioii against the current, or U|>-stre)im. lliis impulse grew 
naturally out of the marke<l eontnust hetwecn the ease with 
which comparatively heavy Inad^ could h« sent down riven to 
aanpoi* dtki^ and the great difficulty and eoormoua expenaa 
involved In conveying a return cargo, or even emp^ boala of 
OOnaidoiafale mzc, back to the original atarting point 

Snch o1i«laele!« continued to be the eUiinbli]tg4ilodt of Ameri> 
ran trun>)H 'rirr^ and the chiif iBOCBtivia to the eflbrtaof the 
early inventors. 



njM *o nmwn op-uvb our. 
OUBeultieB on aaatam aa well aa western riveia prompted tho 
pioneer eflbrts made by Dr. Bgqjamin FrankKn, James Kumaagr, 

of Virginia, imd John Fitcb,to improve the methods for moving 

water craft up rivers. 

In the long and hitler oonlroven«y relatini,' to tho originality 
of rival clainix to the honor of inventing or projecting a |.racti- 
cable yteamlHNit, the IricndK of Fitch claim ibiit the pn ciMling 
elTorln of Kumi«<>y were dire<-t«>il lo the cottiitnieliou of a bont 
that could U' pro]H'tle<l liy mechanical powers. In anppOiCaf 
this titeoiy.tlMqr assert that a petition presented by Bumaey to 
the aasembly of PennaylvaiUa, in November, 1784, atated that 
the boat he mntcmplate^l "wax to be pvopdlod, by tho oom- 
binril iiiftnenee of rerlain mechanical powers thenHo applied, 
the distance of bi iwi cn l«< ni) -ii\ c and forty-five milef [mt day, 
agiiiust tliu rurrvnt of a rapid river, notwitltstanding the vi^ 
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locity of the water kIkiuIiI move nt the riite t.f tivi' iniliH tlic 
hour, and upwnnk, with tho Uiiitim of ton Uiii» luurd, l<j \» 
linim^atno|in^tcrcxpoi)»c llmii of ttiivc Imiuk." 

In ft pamphlet, ianiod Iqr Ur. Kunuey, be Myi: "In the 
month of September, 1784, 1 osMUlcd the model of » boat ho- 
ton bb Exoellenqr, Q«ncral WMluii|;ton, at Butli, in Berkeley 
counljr, calcolated f«r utrminin); ihe ciirronU of rapid rivori 
i'!ily, coiiHtructc^l prim ii.;. .s vrry diflrri ht f.-.Hii niy jiri-scnt 
oup (IT^-".) Slll^^(i^^l tlio I'Xiiiniiuol of lu r niiikiiin way 
aHAil^rt I* riipiil »lrriiiii l>y (hi- lorco cif lh<> »tr< iiiii, llic );t iii rul 
Wu» |jlimw.'d to K>vc 1110 li liK>»it ampin cortiliratc uf cflicivne>'." 

The moot viuil puiiit of tliM mntrovpiwy, so fiir aa it aflbcu 
the main aut^evi un«ler conaidoraiioii, is the indication aflbrded 
of attention to til* pnUom of daviMng impiovod metfaodk for 
moving iMota up stronm Iwlbre pnijectt Cor af^yiqg atoam as 
a motiva pow«r, and oonatnicUng iKeoml>ot^, lual gained a 
taQgDiia ihaiK!. 

TOR rm-H AKO RVMaSY n-KAMBOAia. 

Whether Titch or Bonuey wna the firat of Amerieana to at- 

tcrii|it to constrtK't n NtoiiintMint, it in trrtnin thiit tliey both 
iiijiilc viv;i)M<i.t rlTtirlx in nr xliortly an<-r 17.<> lo iir<iwrii(« thnt 
iiii;" 'Haul uuili i l.ikiii;?: aiitl lliiTf wriiiM [<> In' jill Ir il. ml •! tluit 
lluiiisi y hail Im ii makiii); rxiH-riini'iital <')l'i>rti' lo jm iK 1 luml-! 
iil^-xlit'Ulii I'V laliiirmivitiii or nii'cliuiiicul ciiiitrivain r« 
Fitch attempted to coiuanict a »4niiiil>out. It in a nouMo 
oltemnatanco Uiat both Fitch and Kutiiffy, aOer n-MchiriK 
• Itage of oomideiniile advann-ment in tlio coiuitructian of 
apnoticable craft for navigating American riven in both di- 
reotionit, wi'tit nlmMul to olilnin the mrniiri to coinpiHe nn iii- 
VMition which vv:ij4 ii'>^iirJ<'d im vi ry iiiiiMirlaiil hy llu'ir pro- 
gTi'wivr ri.inili,\ 111. 11. U i'aii>i' ri |M iil. (l liail ilciiioiiKtrutiHl 

(hat. it WHS ini|»i.....il.li' to piiri < illirr fn.iii (iriviili' iiiiiividual.x, 

orpilli/l ll I'OllllUlllil':', (ir pllhlio lH»lir!., at hollH', ihc r nllljuira- 

tivoly IrilhiiK ""111 ih.il wmiM haM' i r..t.al>ly im-iin il tln irKiic- 
OeHi Tliin liiiluM' l<i i.l l.iin till' ri ijiili-iU' iHTuiiiary iiN-iclam i' 
waa agooMjf notable in tlic cow of Fitch, in view of tlte Cu t 
that ho had comtroetedabaat propellod Iqr itenm aa early a* 
17MH, which iniide a •uooeMiVd trip between Pbiladelpbia nd 
niirhn^'lon, niid a few ymni lattT a coiuidcrablo number of 
ti'i|'-'< w'i'K' ni.iilr ^^ilil I'litlii! nil I !i:iiii('jil .Hiu'i'i'MifrOfflpOintatm 
till' I).-hiunii' .ill. .1 1- jiiiil Ik li Av i'lulu<lcl|>liiiV, 

Ni .m i;ii-t;ui.liiiL' tlii,i|ni»itivf jir. ...f i>f the nsility of ilir m'lii'nil 
idt'ik lulvHiicfil, uiid llio cuiiliiiuuiii't,' (if iirjtciil HppciiU, hy Fili'h, 
for means to continue bin ex]N<rinii'ntD, MtcamlMMitaonly lN!4-imu- 
a pcactical raoltly oo American waters about twenty ycaia later, 
and then m^nly lhn»i|^ ttw eflbrta of Roboit FuMoo, who htul 
griaod modi tneftil Icnowledgo by a pratiadad aqloum in 
France and England which aflbnicd opportunitiea Ibrbecnmiiig 
faiiiHiiir uilli I''iiri>|i<-nii cffortH to tililixo Ktcaiii in ]>ni)K'lhiiK 
l>oittri, mill wh'i liaj thc);ii<Hl rnrliiiic (o litui an afwociuto nhlii 
anil williiij; to uilvam-i- tIu^ rcijiiiiitc rn|iilal. 

U is u iioiii i alilc fad (liiit Itohcrt Fulton rouilertnl ft vory ini- 
podaiil .•I'i'vii'o lo till' trniii'pDrtnlion iiitfttvU uf liiit nnlive ftati' 
and oouuiry, liy calling atlentiun in a very |Miiutcd nuinncr to 
tho Talne of the canal and tumpiko improvcnictita of Engbuid, 
. yean belbire ho becanw prominentlly ennnected with Ametican 
■teamboat enterpiiaca. Hie tronblcs which beiet tho imlbitu* 
nail- Filt h belong to tht> i ra following tba chiao of th« Bovoltt- 
tion; nnil theevc>nlfl<-otiii<<('ii'<l w ith hia nuver forcilily iHu»tnile 
tht' di'Jilonililp oiiulitioii «if all iiiiilli rn n lulin;; t i ti:iii-i i.:la- 
lion. Kothinj; I'oulil wi 11 lio iii..ri- KiiKK'^^tivt' than hii* failure 
to obtain a few thontiiiul dolliiri ii> cdntiniic bin cxpcrinionlfl 
and improve hia appUanct^K, nAcr ho hud conMrurti'^l a i<it4'am- 
bootthat nn for icvcral months coimi-ulivcly, at ri-gulur in- 
lerval% on the Delawara, without lerioua interruption, and tlic 
iUliataiitial aliaadonment ibr neariy a senre of ymn of the 

PIQieOlltion of the ^rcat iiU-n." he hail ailviiiiri'd. 

mnottTtiiEs OF Frrcii ah a TKANbroRm. 
It ia alio noticeable that the (BaMtnoa nanlta of an attempt 
bo made in the spring of 1782 to take n Ciigo of Horn- from 
Fort Pitt (now rittuhurKh) down the Ohio and Miiwiwiipiii to 

New OrloanH with tho int«-iit!iiu of r'Uniun',^ iIh ik i- to I'liila- 
di'llihia, proUilily h< l|i<><l t.. (livc a vivi.l iil. i nf Ih.- li.'iiclitfl 
which htciiiiilM laljt wi.u'nl n .nl'i r u| .. -n I'lliirc ii!ivii,M(iT> i.fthniu^ 

riven. lu cwotpwiy witlt timsn uUwr lulvcnturuni, a, largo boat 



wa.i chartand. It was accidentally nii< a),Tounil on lui ixlaiul in 
thu Ohio, opposite the mouth of tlu! Munkin^'nni, and iM'ing 
somuwiiat carcli-iw in the management of their alfuirx the entire 
party and all tlieir caigo ware eaitturod liy a band of hoatilo 
Indiam. They were nuuvhedovmlandaapviaoaem to Detroit* 
and eonpolled to rnrry w mio of their own cotiflsoated pnipertjr 
over fbia toilsome j< iiiriicy. 

Fetch's biu)^a|ihcr, Mr. HionipHin W<titcutt, i<lHte8 thnt the 
Indiana made "up tlie f;..iiilK in liuiullci', eriuluating the weight 
acciinlini,' t" lln' ^^r, ii-tli uf Ijh.m. wlio were to Carry them. 
S..I1II' (if the priitunera were loailcil with thirty pinm«bt, but 
I'i:. Ii, wlio waa not robust, w-im only l>uiiteni-d with a itaek 
wcijjhing aeven or eight pounds. Hie Indians themselves took 
much heavier buniUes, some of which weighed as much aa 
nixty pounds." 

H<TI>I.»TK1« OF TIIF. rofrr OF I T'-KIVKU MOVIOJEVrs. 
Independent of thi' pcr'-'inal |i<'riln inv<ilvi-<l in iii'ivonienls' 
on wentern walern, the <i»l of niakin;.; them hy the primitive 
mcth(Hl)> won enomioim. Kitch diKi'iiMsi'il thi.*< htilijcs-l on xeveral 
woiHiuiis. In an addreas ho prt'pareil for publication in 1787 
he Miid^— 

"Where atnama constantly tend ona way, great advantage 
will accrue to inland navigation; and in iwiticular to the 

Mi.H.'<i.>"'i|.pi and Ohio rivers, where the (!od of Nature knew 
Iheir iKinkx eonUl never he traverwsl with lnir»i'», unit hax laid 
in a nlori' of fm l on their hcail w at< rs mliii ii iil tn la.-l fur the 
latent U);cs, f< ir the very imi'iiu-ie of iiavij;a(iiij; tlu'ir w ati rn hy 
fire; an e-~(iiriatc of which I hex '''"ve to ninkc; It taki H thirty 
men t^j take a bunt of 30 tons burthen fruni New Orlcnna to 
tho Illinoia. Their wagea, provisions, taffy, and other i>er- 
quiiilai^ cannot bo estimated at less than one hundred doUats 
per man per trip; whidi must coat three thousand dolhim to 
(nins|Hirt 90 tofls to and from Nttw Orleans to the Illinois. 
Now, I my, rould I Imj cnnlded to r4>mp1(>tc tbr> experiment, T 
will ohlijiute niVM If to maki- ft Imi iI nf IiI) 1..ih hurtlii ii, with 
(he ClieilM K ami nil Colnplcle for the \i.y:l;;e for two tholl^iillil 

iloU.irs; iiinl Iliiil cmilil «oik ilmil.li' llie hoiir^ lu* nu n at 
uan, it ctjuld go in half the time, and tr:ul^|'Oll I'Ji) tonx in thfi 
■MM time the other wtmlil 'M> toim; whi. Ii (if Ihe nile Ihrynot) 
tkmpt, mcM fug Jar Hitff and efaior Im tkoumnd doUnn, whilst 
one boat could mdn one trip— and kuifcr boats could be made 
ti> greater advanttga. It wonM also ndaa the value of land in 
tho western tcrrilorios in pn .portion." 

Another Mrikiiig enlimate of the ailvantages or profila tlint 
eouM he (leriveil from the >im' of i'le..iiiihont.i nn the western 
walem i.^ e. .iilaiii. .1 in a [' tier. ailili< «w..(l |,y Kilcli l.i Itoliert 
Morri^<, on S pteniher iSHh, ITIH*, from which we eMimt the 
followinjr "The great eml>arnii<Hn)ent8 of nuvl;;a: . Mi* 
nisxippi have undoubtedly prevented KewOrlean* fmni &i^t- 
i^hing in proportion ta Iba estmt of the oountiy which mint 
finally tnuCBiothere^ 

"llie amaiing expenae of tnnaporling back the pebple who 
lmnK|H>rl tho pnKhire down that river makeit it truly diiCOQI^ 
oping to the exjMirter, anil a nnliinil temleney of indolence in 
tho phinler. From the hivniiance of the soil, the nnmher of 
itdmhitjintu, it oll^ht lo In- xiippnnil that NewOrlennn dhonhl 
Ih! the lorg^t eily in North Anierii'n, and the crealei.t Inule 
carried on there, which, waa thu navigation miulu eiiyy, I np- 
prriiend, wonld Htuldenly take place. In the firxt place, I wi^h 
lo (talc the diOerciice between tho present mode of navigation 
and navigating thoea waters by steam, and make an eatiniatoof 
one boot, for one yejtr, of fiO tonn' burthen, and to eonpanit 
with Dr. Flnwem.', Con nar{M>r'H, nnd Captain WimmVs certifieatea. 

"I Slip;...''.' a >lealnli'iat of .'.I) toii>' hmtlicn, which WMdd 
make four tnpH in n year |.i K'. iidn ky, or the liliiioi-, and alip- 
JMIM^ the iMiat to Im> doul'l' in.iiiii. >1, ainl to j. rkmi ii. limit; f'T 
the liouta now in iwe on that river. I c^liiiiate the rlcamUiot, 
when complete for the voyage, to cost #:.',''h«), hut ray iXfXO, 
and lo keep it tn perpetual repair, say, it will c<i«t XlOU per year, 
whidi boat tmnaporia SOO Uma par yoar. 

TheinleneteftheaMMgrli....... M 
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"For (raiiKiHiriiu;.' lMi Ions, which nducw tho prim to Im 
than 2i. 7«1 per huudral wdgliL 
'To tnoq oit flOO toiMb MoovdioB to Dr. Thnran' Mtimato, 
UttllJUOigmiiiuiil aunaty), whiclt Imtob a Lai- 
> la tnw of the iteamtioat of £11,940 tor on* boat only fur 
lyear.andatthix <lny I [.rr^iHiir iimt Irtu thantworfiAaen 
boata woald not do Utc bugincM uf Uial river." 

asDocimr or naaam cniBon kffiil t k p by babok. 

Before tho HM of Steamboata bccanie cumiiiuti on wostcm 
mlen^ however, • oonaidenble reductioa in ralea waa eOected 
in tha movomonla between poialaidiererdathdy kugSqnan- 
tillaaAf Ibrf^won ooiUMntitted. Iho extent and natiira of 
thcao redoctUms la indicated by the Mlowing aUtemeni of 
Jutl|;p Humettr — 

" Tho ituprovcnicnl iu Uic navigation of the west and iter 
eoannMrcialoi>etaUimwasin iheinlrodoctun of baigeamoved 



by taila, when the wind permitted, and at other limni by oais 
and aetling polea, aa the state of water might require. Tbcae 
Towob were oonainiclod to cnny from lifty to a hundicd (mm. 
In the belt aeaaoM^ if properly naaaflnl, they eould naica 
two tripe between Cincinnati and Vew Orloana in a yt«r. Tho 
incri'iuM'd quantity of (iiri;ii tin y larric^l nilmiil llif piii c of 
fn'ijjht, ami onalili'd ilnui lo irun.^iiDrl fruin Nrw ( ii liaiiH lo 
('illi'injiiiti at /rt/iH Jivt to tlulUm jut hunArrtl, nlikh irul 
bdoie the average chnrge o/ carriage acruu ihi mouutnin. From 
that time, miiot of llic gnK-eriea and otli( r iiiijiortiiiu urticiea 
uaed in tlie (north-weatem) territory were htw^jak up Utc river 
by lhaae baiga^and tm prietif Jrt^ wm AWiifdMy tte 
q/acmHif tg pnimm ik^fpid mm froportionaleiji ittenaied. The 
introduction of Ibii mode of navipttiti^ Ohio and Wm*' 

si](|.i Wiis nil t]Kn-li ill (!ie lii-r- ry 1' lli.' wi -1 It will vicWi->l 
n» uu impruvL-mcut dealiuod Ut oUvaucu butii hvr commercial 

■adagiicaltanii 



EARLY SUCCESSFUL STEAMBOAT OPERATIONS. 



rE ingenloua and penist^^nt efTorts uf John Fitch to eocure 
the tinanciiil i^iu ci>oi of liih ttieiunlwiiil inveiitiuna, had been 
iio nnff>r1uiiiitc in iiiunt><ll;iti' ri'siilt« tliat a nicnilMT of the 
Atnerii'uii I'liilmniilin lil Si)i i<-ly, Mr. Hi'iijiii;iiii II. I.utriil>o, in 
replying, on liehalf of iliat iwM-icty, to the imjiiiry of n »o<-ii'ty 
in Rotterdam, what ittiprovemenia had iH'en madu in tho eoii- 
■truotioo of ateam engines in Ameiioi, said that shortly aAcr 
Iho Bevolntion "a soit of mania iMBan to prevail, whioh, in- 
dci<d, haa not yet entirely subMded, tat Iiapditait boaiaby team 
enginex," but he rlooed his communicatimi with the nnuoune<<- 

nieat tlmt li:nl rr •■ lirani nf nil iii>l;iin !■ \ ilj. -l tiy i .ll.> r 
testimony lliiiii tliul <>\ Ilic iiivcnior, i 'f a >\f i iiml ii;.'i<-imI>!i' 
voyii^c hiivini; bt'cn pcrfornittl in ii Kd'.inil'cul of nny • in-tnii - 
tion;" but that "tlicru are xtill many very n-^iici talili- ami in- 
geniiMM men w tio consider the application of tlic steam engine 
to the purpose of navigation aa lUghly impoclaut, and aa very 
practicalile, otpedally on tha rapid waters of the IDniMippi; 
and who wmild ft <-I themaeivea almost oiTonded at tlie exprea- 
mon of an o]>iii>.'iiie i<|iininn. And, pcrlinixi, some of the ot^ec- 
tioii!" iif;iiiiiM it may Iw nvoiiliNl. Tliat f ninili li on tho expeiiiio 
niul «i ii;lit iif the fiii l liiiiy tuit, fur nuih' yi an", v\\i'l on the 
MiN-i--iiii.i, will rr tl'.' rr i^ a ri'i'aunl.iiu r uf \v>i.iil <m tlic tutnllS; 
hut the rnttiiij^ jiiul iKailiiij; will Ik' alIlll^^l j;ri'atBn evil." 

At thill litiie iiriu'tirnl uml jiriititaMi' lilrainlioats were much 
nearer a lungiblu reality than the writer of tliit diacouniging 
oomununii'iition imagined tliem to be. The labora of the 
pienccn in this uteflil fidd of eflort were about to prodnoe a 
ridiharveit In 1801 Oliver Evana, one of the moat akillfbl of 
the early inventors of tho United Statuai who had a bettor a|>- 
prtK'iation of the efforts of Fitch and tho comt>nnics with which 
ho bad been iji'ntiliod than ino^^t <if lii.'^ i'iiiil<'iii|iorarieB, com- 
plfti'^l a ninii-N-<i\v, or niacliiii>> fur cli aiiin;; mil ami <lri'|M'ning 
du<'ki«, which hiul in it ii »l<-am eiij;iiio of tli<- i*i>\M r uf live 
horM'K. Hi' iTfuled iin c.xlniordinary m-iiwilion in riiii.nlL'lpliia 
liy fiiircc's.sfully u.iing this engine in |in>|jelling hi.« wuw over 
land aa well as by water. His own description of this perform- 
aneeisasibllows: "To show that both steam caniageaaiid ■team' 
boata were practicable (with my steam engine), I fint put wlieels 
to it, and pro|H!lk<d it by the engine a mile and a half, and then 
into the Schuylkill, allliiui:.;li it.-< weight was ciiual Id Uvu hull- 
(Iretl Iwirrcis of Hour, i tluMi tixc«l a iiiuMb^wbccl at l!ic ulcni, 
ami j»ro|.i lliil it liy the engine down the Scliuylkill ami up the 
Delaware, sixteen miles, leaving all tliv vcsseU that wore under 
aafl Ibll half way behind me, the wind being ahead, although 
the application was so temponuy as to prodnoe great Irietian, 
and the flat most illy pMpued for sailing done in the proeonce 
of thonsBndi " 

In I80i another sacceanAil steamboot experiment was made 

on the HmLiujn by Colonel Jolm Cox Stevi ii«. who felt nu iniieh 
encoura;;eil liy the remiltd that lie appliiHl bis devieo, in I'^'i, 
to a |iiri iL'ue, I feet Imi.;, \- uiiie, 7 dei>|i, wliii'h attiiined eoii- 
^ill^■|•allle h[ie«il. He then i oiunicm ed the coiistruetion of tlu' ' 
Iluenix, a xide-wheel steamer, m Moutly built that she was i<<-iit 
to rhiisidelphia from Kcw Yurit by sea, in 180S, and thus he- 1 



ramc tlie fiml vcasel propelled by steam to brave the peril* of 

the m ean. 

BOUEKT rvUTOX PVtS STSANBOATIKO Oil A mtM BAOa, 

The first decade of the nineteenth century also wituessed the 

complete demonstration nf the practicahility of steamboat navi- 

gutiiin, and Roh««rt Fulton )« very honorably ideiitilled with this 

!noveiiii iu. He w :u< ir.iii li more forluiiate tl. in lii." |ireileeeH,sors 
mill c<inlciiijx(rari(!S in se<-uring all tlie eienienli* of hueeess 
which ineliuhsl tin' re<|iii.-il<* linunciHl support, faiiiiliiirily willi 
the mechauical devieca of bis predoccseurK, and the hu|ie of 
profit created l>y the grant «f the exclusive right of using 
steamboats <i»r twenty ycaia on all tlie waten witliin the ter* 
ritoiy or Jariadielian of New York. Ttiia or privOege 
was vcoted in Bobort fi. Uvlagitan in 1798, and when 1m bo> 
cnme MiiUiter to Franco be ibrmed the arquaintanee witli 
Fnlton which led to their contiiiiHil eoiiibjualion of eflortii 
until niarkiil KiiecciH wan HttniijeJ. ITn' inoiiojioly eoiifiTreii 

JireV, nlni I lie 111-.' of the .'■le.iliilii lUt hllllt hv ( 'i .1, Sirs i li-< oil Ihi' 

wuteni of the liudisun, and thus guvu to Fulluu's early steam- 
boata a prestige they miglit not havo fldlyfainedif fteoooB- 
petition had been permitted. 

Sut after making due allowanoa tut all thaao drcumstanoas 
the fact remains that Ftdtonvaa the flrst to put steamboating 
as a business on a sttbstaatial financial basisi Thegmntof the 
New York legislature re<|uiro<l that clPaniliontH r(mii1i| Ih' con- 
Ktrurl<><l capabln of peiforniinj; joiirm jK at the rate of four 
niileit an Imii;. This w.i- ii c .iiiniiuii rat-- of ^peed for hm<l 
travel on giMKl rou<l,<, uixi we h.ave heard nf one ilistnneo 
in which it was the habit of a Iti vohitionary Mjldier, long 
after turnpikes had l>een constructed, to attempt to niiike that 
a uniform gait in private journeys. He caicftilly noted the 
mileatonea and his watch. If be tnraliid four mika in less 
than an hour his horao was immediately stopped and allowed a 
brenlhing spell until tho allotted period had expired. It was, 
therefore, considered mi immense euocces when the speed ol 
nearly flva ndlea an honr waa atoadily ****'~^ In tho 

ran mromirr trip or thx cuxmokt, 
the first boat intende«I for n'al service which vena constructed 

under the j.arliier^li;|> ai i :ii:;;riii. lU exislinj; betwe<'ii Fulton 
and l,iv iiigMton. Thi.-i M y ii;;e e\lende<l from New Yoik to .\1- 
hany and luu k lo the star1ill^; |Hiint. li \\;i-4 made in S plein- 
ber, 18U7. Fulton's own account of it iu a letter dated Septem- 
ber UHb, 1807, written a feff hoon after tho trip was ifaJilMd, 



"IleftHMrTotk on Kondi^at«neo^fladE,and arrived at 

Clermont, the seat of Chancellor Livingston, at one o^doek on 

Tuesday — time, twenty-four hour*; distance, one hundred and 

ten miles. On Wi diii ^hiy, I di [larti d frnii; tlir < Tku;, , II..: 's at 
nine in the muriuii,', and urnved at Alhany at m the .nfter- 
iKM.m — diftaiiei , (..My imli Iniie, ei-^hl hn-nf, 'liie run i< one 
Inindreil and tifly nnie-t in thirlv -two hour'*, ciiual to near five 
niile« nn hour. On ThiirNl.iy, at nine o'clock in tho momini^ 
I left Albany, and arrived at the t.1ianoellor's at six in the even- 
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ing. I t<t»rt<il fruin thoiwe ai aeno, nod Mrivcd Hi New York 
«t four in the kfteriMMm— time, tUr^ lKnin,qnee ran Ihiwigh 
one hundred and fifty miles, equal to five milA an hour." 

From th»t time tlio prnctii-aliilily of liuviri^ lionUi propeOed 
by «lcikm wua m vcr tlmilitt d by inU'lli'^'i nt nmn who w«*rp f«- 
miUiUr with Puh<iii'i4 ui'liii vi iiii'IiIk. M itiV iii.|'r<i\i'itii'i:l-< Uin' 
euboequrnlty n>ail<-, ami < wu^. wi nii.iiily itn rcaxi^l that 
■oon more li m tiiinci u miltn wiin run in nn liour. Fiiltnii 
■nperinUMii]<'<l th>- con^triK'tiim of a nuinlMT <i{ .-^ti Miiilxmti', 
incUidiiig ni-vrrul U!i(tla.iifi'rr}'-l>uAUincro8i>in»;tii<' rui r^ which 
eaviron tlio cily of New Yorit, a atonmlx>at iak-iulod to navi- 
gate the lo«-cr Uialaipiil, whldi waa tuwd liy the American 
ftweca «IkhiI the time of the bnttle of Kcir Orlnuu, and the fint 
■teiai yt m l of war ever put to practical twe. 

TKB povr nuiiMMT mm as wnmny watru 

waa the Enlcrpiwp, «ii1>!<<-'|iu'iiily i-alli il iIk- NrnOi). -mm, which 
orifntially wajin ki'i l-l.i.iil, I ..ii^iim l< il l.y i!ic ki < I Ir-iat Irtiildcrx 
at M.iii. '.riL, |.i;t li'.icil a! ri(t-l.Mirli vnlli an I'li^'iiic and ii 
stfrti wliiil, uniliT iin iiiran-^'itiKiU willi ItnUTt Kiilton. It 
li-fl I'ilt-liiirKh on itn trial tri|) ()<-ti>lHr lltli, ISII, jin<i nftpf- 
wanLi ran Lctwcrn New Orlcara and Nntrlicft uiUil 181-1, wlicn 
Hwaawredced. It was between 900 and 400 Uma burden, and 
eaat9M>/ina. 

It was not until 1817 that atciun naviimtion w«« fhirly intro- 
duced upim Ihn Mi!iii>i>ip|ii aii<l i(-i lii1>iiiaii>'<^, rn iiuiuto 
tfant year tli«>r<' wrrc, aci -inlin^ l<> <iir- h^iiIm ■! i: \ . li,' ^l< uuiliaats 
UI"'n t!ii ~.- «:il.r*, lia\iii(; iiii ii'-'uri'^jalc ciriyiii',' rapacity Of 
2,i>-"i toil". Tiii" nmy havr ln'cn an nnil<'r<'stiniat<'. 

Ati^rris Hiikli< rk, :in laii^lisli travcliT, in ft ImmiU |irinl«Nl in 
Londcin in His, r iitid.ii l.i tti'r^ frciin Illinoiii, iu>lc<. tiiuliT dale 
of Augit.'-t Vth, ].st7, frnhi rrincetun, Ind., Ihc tncn-anng fiu^iliiy 
of uimanl iiavigalian of th« Miasinippi and Ohio rivers by ■team, 
and eoitiealWNn the log>4Niofc of the atcemer Etna, in the Lnnia- 
villo Courier, which he luul jii!<t nrcivtsl, in oonflrmatioit of an 
opinion that lie hud ex|ir<-.«.><-d nl rinciiniaii on iho •22il day of 
Jnm- |inc<'<Iin<;, that "tin' n|i«ard navi;;atiiin <•{ llu -r mi- 
(llif Olii.i ami >li-tfis-^ip]M) is nlrcaily «-un>ing ui)iI<t tin- control 
of i^i'-am, an invention wUuii promiaca to be of incalculable im- 

portanri' I'l lliii m w world." 
Tlio f '[■' til' " cxtrjct from tlu- log-In .i.k of the ^^li'am- 

boat Etna, da Ilort, from New Orlean* to Louimille: — " 
1817, June Oth> Left Kew Orkan*. I 
Jone 12lh. Arrived at Katohoi. Left 13th. | 
Jnne Ifth. PiwwhI th» bar^e Mnrv Ann, hound np, aho<ve the 

Juiw 1','tli. I'asMKl the Uirge ('inrinitali jiUive thi- Yiutuo river- 
June LMth. Pniied tbe baige Oencval Waafaington behnr the 

Crow * Xi ft. 

Junr 24(h. In the morning, below tlie Arkanaaa, met the 

P'raiiklin. 

Jiino rasmtl the steamboat Bnffiilo, C«ptain 8tniBe<^ 
bound up, thirty miles below the river St. Francia, At S p. m. j 
met the eteamboat Keatucky, aeven d^ya from the flJIa. | 



June SSth. raiMcd the ateambiMit Harriet above the Grand 
CutK>(r, with a kaky boiler. One r.M. met the eteamboat Waab- 
ingtoo, Capuin Shnmt, 80 miles below Chiekaaaw Bhiflh, foar 
daj-a from tlic (ill*. Vour P. u. met the eteamboat Vceuviua, 
dn Hart, IH mileo liclow the Bluflii, three daya and a half from 
III.- MU. 

July I ft raned the barge Indupvndcncv, flfty-five days from 
New (>rli!iuu>, above tbe Devilli Baea Oniund; alao, pa m ed * 

nliHip linrge. 

July (ith. Aiiout New Madrid paaied a «li>op barge. 

July 8th. In tbe i^iob behnr the Three fiiatani, paaaed the 
hurga Espadltkin. 

July lOih. Ktopp^l and dittchnrRcd c*rp) at Shnwno«town. 

July 11. HtoijK-il and diM-hargi-d curgu at llundcnon. 

July l:uu. I'a^M-d tin- Triton BauTO, IB the moBth of ainking 
cn tk, (lis. liar;;int: . ai-^.i. 

July 1 Ith. .vt 4 I-. ». paaied iloop baiga at Big Bbia ilw. 

.Vrrivcdat l^ouiiivillc. 

'riie writer then goca on to nay that "the average of speed 
apiinHt Btrvam of a (team vemel lieavily laden k about 60 milea 
a day. A cmudderaUe number of tfaeae vemeU^ I believe abook 
25, mcamiring from SO to 400 tons tnirden, are now plying on 
these rivorx, generally built at Pittaburgb, or their macbineiy 
prEfuurod then." 



uavt amtuiBMT piuiobt 

Mm. h rt-i (lie early ft.-aiiiboal^ ijid to inrr<-iu«- the cp'-.-d of 
Irnvi l anil the rapidily wilh «liii li ni' r. luiiidiM- Vfan touv. yitl 
iH'lwi'on dilli rnit ]i ur.t-^, lli. y d.d iijijiaral ivi ly lit;].- f.ir H.nif 
ytrarsi iillor tlu-y c.ihiiiK iL> 111 running to niitltrially rt-dui-e the 
emit of frciKhl ni<ivi>ni<-n<.<'. Tliis fact aeenia to be establiahed 
by tentimony swum to, iu 183*1, by Jbsihy Lyneh, in connection 
with a claim made i^'bcinof KuU-rt Fullun for dania^i-n occa- 
rioncd by theaeisure of the e t eamb oat VcenviiM^ Ibr the uae of the 
Government at the time of the invaiian of NewOricnrw, in 1814. 
Lynch waa engaged in*lc.indH««ting on tlx- Miwissippi formiine 
yi-ars after ISIO, niid in the isworn )!t4iteuicnl rtfcrrt-d to above 
In- hayt.; — 

"Hii tny arrival at N< w Orl.-ans, in IRlt). I found the following 
prici-. of freight in ^tl'a^dHlatK on the MiN«iK^ippi, eitabBllMd,I 

l.i lli-M-, liv till- Icii-latiirc of I.onisiann, in IMl!: — 

Friiiii N.-w Or!i-aii^ to I>itii*\ ill.-, li i rtii.-* jwr jMUiiid f.ir Itoavy 
C.t III-*, iiiitl ^ix ci-oi.H f.r av.TiL:;iii|^ tuecoiitH |M^r I'-iititl, 
or |-. r (..ri _ $112 00 

Krorii N. « Orl.-aiii I.i S'li!. !.. /, ilint f.mrllii of a cent l«-r 
|..iunil. .ir |tT l..irr^'l; an-! the wiiiie ruU-i wrrv ohaT);c.t 
f.ir all till' inl. nii. iliuO- luiiiliiii;i — IKinnlilwmvillc 75 niiira, 
Ilal.iii U.iuur iM, &r , or i« r l..ri 15 00 

From New OrlnitM ti l.ouisrille, |«u»ah-« 129 00 

Fr-.m New Orleans to N'utcliei SO 00 

And baif price for paaaagc down. 

Theeo ratea continued unifonn. I never received leas, and 
they were not reduced until IBU." 



PRIMITIVE LAXD MOVEMENTa 



UUW T1I£ lU)K.Sli>; HELPED THE INDIANS. 



THE privfttii iiii nut\ !ab'>r* itnpi». .1 M|.<>ri (In- Indians liy Ih. ir 
crude no lii.-.!' .if overlaml tr,Mi-|i ulali- ii wi-re nt kimti- 
that the j^rcal. »t |.li_vv|, al b. - ti lli. y.M r 1 1 • . ivi-d fr<Mn eivili- 
xation the horM-. importam-e wai> gr:i]ilii<-ally d(-!<cril>< d 
in the ttateinent of an early explorer of Mrgitiiu that if she had 
** but honKS and kine^ and were inluijited with Et^lisli, no realm 
in dufaiendom wctncnmpnrabletoit." Trace* of the anxiety of 
some of the tribce living near tbe Atlantic enaiit to olilatn tiiMo 
valuable animals crop out in the rejtort* of the eoTonial agcnla 

who visil.-.! tlx ni. I lU a-' a nil.- tlji - l a-i. i ii ^:iv.-i^,-. s «itp too poor 
to l.iiy liri-".- ;i:i-l (in y Wire mi ..ir.tii'ly ;;ii:inl.i| that tbcy 
i-i 'i-.M ni 't ri-i-lily 1 .- ^lul. ii. Fr .m tli.- sl> i- k .1' !i .r -.-s bri.ti^'ol 
I - l"!i n.la, Mi-\i. i>. and California l y lln- Hjianianlii a race of 
v> A,i I I r^i -i wa.-i (;rndually <level. i)mi1, an.l the ren<iine9» of the 
Indians of the eouth-wcstem and noith-weeteni tribca to avail 



tliernr^c-lv<'-i of tln-7<e e>)uitM- »iil!< !<lii>\v-i }iow bitrMy ((,. ir jiowers 
Wi re aiii-riHiad-.l. Tin- liorM- was to the l.iiid travel of the 
Indian.-i as bi tpl'iil a-, the eani-e t.i tin ir water wandi-rinKW. He 
euuid be ti-<l ill til'- limit, in war rxpiHlitions, and in joumeya 
from point (iiji-'iiit. tie iM-eunie m much of a famihar com- 
panion and buuKeliuld idol to maqy of the weitera Iribea aa he 
had been to the Arab. Tbeaaperior hMeeowci* gamcallyn- 
»or>-ed for the itw of the warn on, while the ponka best fitted 
for dnulKery were ii«e<l in dragjsing the tente, hottfehold eijuip- 
age, fuel, and f - h1 fr. .ni |" liiil t- ■ p. liiit. tlms ^.-reatly .limiiii^liing 
the InlKirsof tbe Indian women, and giving tangible indications 

I 'f till' ori>;iii of th« Dane by which tbey were often called, of 

«>|ua>v ]MHiiei. 

It if nolit cable that no instmctinns were noecaaaiy to teach 
the Indians how to nae boraei. They acquired piraikienciy in 



Digitized by Gc 



THS PACK-HOiaSE OR HOaaSBAtX EltA. 



19 



tUf bnadi of dvilintioo widioal tlw aid «f (cnreronMnt agmto 
or other reprtaenUtiTeaof the wbite rata, lud em Hinnooiited, 

in many ituUnoM, the incmuiM difflnittjr of cntchinK and tmin- 
iii^: wild honca. A» riderx ilii'v [" il".. nn lV';il- whith ..nly iln- 
nnu-t (Inringof wliitt- npii'iitriMU^ v. i.ulil uilcMijit. On llu- 
whiMi WiirriniH Wi ir « iHimli ii, tin v win- m iiiii litiH- lr;lll^I•llrtl■ll 
on rude etrctchent, euppurtcd by two hi>n«s, a iiicthiHl which 
{MwvAilad in Kurapcu oounldea before cariiagca were intro- 
duced. 

By obtaining honee the mvages were placed upeo en WfiuStif, 
eo for A8 their tcqturaaumla for tmnepurtatiun extended, with 
ftktgo |M)riion of the human nco, aa (ho prinHpnl land move- 
incnlaorniany trilM>94 niul nalidiiHliave Ih i ii iiimii)i-<l liy uluN lf-fl 
vehicles, aixl hi'liicii only hy l>oii>(s of liurJcii. But f<>v, if any, 
of tlic trilir.i wlio f.ininTly nuiiiicd ov<;r lli(> tiTnlon i nihriu > <1 
within tin- prcsont hniit« of the L'niU^ Stali'.t wi n- ukIiiI in 
moving permma and things by any animal ht-foru European 
iniinigmtion i-<imnicnoed. Tiiey had no hunics. Dagi could 
aeareely have Lvca utOiaed to any conaidcrnble extent aa they 
we among the Eaqidnmux. The reindeer oouUl not bo prewed 
into aervin aa they were in nnrthem Europe, and the Kit of 
indigcnoua nnimalg enilmut'il neither (hu Inmn, the cmncl, (ht< 
elephant, or nn iivaiUiMf unlwliHitc. Exi'cpt in tli<> fxi>li n(-f 
of iin uuuMi.illy hirsi- nunilii-r of kIdm-jh nnviu iM"' i'lv 
crult, iiinl I'f ii ii'iii;iii.al4i' runli^nily In n llir |ri.inlM fmni 
wlii< li f;n ut riv< r »y>(i iii'» t iinvt ri,'iil, tlic aUiritfini'i* of thi.i 
country wore utiiiivunibly ailuatvd with rcforcnce to natural 
idda tQ ttaaapofflatian. 

FBAOnCAL Emcii3(CY OF HtrMAN BUBBBN - 

AH limvy oiticlea which couM not be moved on water ehan> 
neb had generally to be oonied, if moved at all, on the barka 

of tlioiui- who wished to use them. A Luge portion of th<> human 
rai-i! hiw alway* In-i-n i!ubj<N't«l to this Bort of privHtii>n. It 
pnictii-ally roulls in lr:ii>li ■[ miriL; in, f<r a in'pnl'iT iif ]inr- 
pom'H, into In a-ts ni' Itnnirn, ami lliis \< imrnnil I'linilitiou 
of a cotihiili'ial'K' iin>tMiriii>n i)f naSsM' Mtxirans ut tho 
present day. ^Vhilo the «<}Uaws were ei[pu<'t<-d to perform a 
fall aharc of thiii Murt of wo^, and had bnrthen strape to aasiat 
tbem, the male IndiaoawweaooMtimea praaaed into the same 
aerrioe. 

What inalo aavagea are capable of doing aa Inmleii Itcorcia ia 
ahown by a report of a recent exi>Inration of .M:iska, which 
atatea tluit "aome QfiVO jionmN ui rr 'pai kcd' down t)ic nioini- 
lain hy leas than aixty-hvc Indiaii!«. . . . The wliiteti isiiy 
that it wa.i ahnnst impoK«ilil<< to retain tlieir (>«ilit\g a» liiey 
wended their way aronnd the side.i <if tlie K-t<-ep mountains. A 
miwtep Would have wnt the unfortuimte one eijjht to twelve 
hundred feat in tlie cafiona liolow; but notwithataaditv tliat the 
whitea ««t« ao cautiona their Indian alliea went along with ^i- 
paient ea«c — boya not yet eighteen yean of age carrying 65 
poaada,and adnltB from 100 to 180 pouada. Ihe Indiana, with- 



out oxeeption, oanied their entire load by a liand around the 
fbreiiead, and never attempted to ateadjr the load or allow ili 

weight to bll upon the ahoulden." 

Theon lii al eali iilationn unil practical exporiniontj* show that 
the f;ie:iti>t umoiint of etfii ieiil wurk ejin l>e extract4'<i from 
llie avi rni;e man who H rve* im a liiirden iK'apT. hy ;;ivinn liitn 
a load of 11'.) pnuiidK, w hich he can move eleven milcn a day. 
At thi» rate it would reiplue more than a day andahalf to 
move a net (on one mile. 

It will probably never bo l(nown how long the Indiana lived 
heie under tlie diaadvantagee ariaing from the abaence of beaala 
of htirden, Init tbii deprivation prohaUy bad a material inflnr 
enco in prolonging the mvagc or hunter alate of devejMrtnnt. 
Tlicro was no inducement to snriOtiM jinxluetion of anytmport- 
ant dewrijition, li( > a\H(' it iciild m l tran-pi n l< <1 lor any I'on- 
hiili'iuhli! diMiiiK (• exi t pt lit a < i>~l fai rxrci diojj ilH liadi' value. 
Aii\ null' ^l>^ln^ nf i-omnieree that tnay ha\e i xi.-ied mn.-'t have 
lMM<n mainly in arlii li ttof \ ei7 light Weight, Mich lu wampum 
licltB, or the hIu'IU ont of u Inch they Were made, or peculiarly 
preciotw tan, lobes, trinketa, weapom, and prodocta. In a 
region ofauch wide extent that it waa boimded biy IIm two great 
oct aiiK. great lakea on tl» aoitiiwani, and » gnat gulf on the 
rxinth, (hcrowtw not a hone or ether uaeflil beaut of burden, 

ri' i'. a >inL,'li' \v hi rl> tl m hii Ir, ui 't a ruad (the mily Mih^titn!l' lie- 
in^- natn.w trail.''), not uo artitieial waler-courne, and no moile 
<>( land travd exoept on filot or being carried by fellow hmnan 

hciiiKS. 

It is hard to conceive of a lower slate of tran!<iM»rtalion fotjli- 
tiea than tliat which existed hero, in aU matters except tboae 
connected with primitive water mavwneola, and barbariim, 
privation, frequent warn about hnntinf and iriiing ground^ 
catiae they fbraiahcd the chief meana of auhaiatenoe, fiuninoa 
when .-iupplie!! fell hhort, and ahnndonment OT destruction of 
the wi'uk, ajjeil, and inlirin when they were unaMe to aeconi- 
piiny a trilH' in an overland j'lnrtn _\ . um- :i;il-ir.il >iul i;ri.« iIik 
of the inferior nietho<h« of i^ava^e loeoniolion. The t^oeiai ntid 
industrial state arising from or cnrn-opondiiig with this lack uf 
the great mainspring to productive hilwr i.i eloipicntly described 
by Baneioft: "And man, tlio occupant of the soil, wais wild its 
the eavage aceni^ in Iiannony with the rude nature by wliich 
ho waa auironnded, a vngiant over the continent, in oonrtant 
war&re with bis fellow-man; the barit of the birch his canoe; 
stringa of shells hia omamentx, his ni-iird, and his coin; tin; 
ttxits of the fure-tt anion;; l.i^ r. ^' iin i !» fi.r fMi.il, his knowletl^e 
in arehiteeture Mir|M».ved l">ili In -trrn;;!!! and <hnul>ilily hy the 
skill of the Iwaver; hendi'd wiplln^.''' the heiiln.o of hi» Ihhiw, the 
hrjinehe.* and rind of tret-s it.i roof; driAs of fomit leaves his 
coueh; mal« of l«ilm.>'hes lii.s prtftts-lion against the winter's 
cold; hia religion tlte adoration of natiura; bia momla the 
pramptiniggs of undlaeipliBcd inaUnct; diapoting trith wdveaand 
bearB tlie lordship of the soil, and dividing with the aquirrek 
the wild fruita witli which the imivenal woodlands abounded." 



THE PACK-HORSE OR HORSEBACK ERA. 



fpHE nae of beaala of burden waa confined chiefly to ntiliiioig 
X them aa carriers of penMos <»r prop<>r(y, in a large num- 
ber of the diatricia of the Unhetl S(ate-<. durini: a |.r..tra. Inl 
fieriod after the lirKt settlenient.s were f.aindeil. Tins xalc 
of tiling!* arn^e from Iln' l.ir'>, i f (jiki.I ni.nli. an.l cinveiiii'lit 
vehieles, and in fonie ijuarter* <if the eountry thi! old eostorns 
are i«tin purliully follon<'d to a considendile extent. For {H<r- 
Muiul inovenients overland horMclswk riding, aside from walk* 
ing, was so nearly the uiiivcn>al rvaort up to the beginning of 
the nineteenth ccntuiy, that it was only a few of the wealthy 
fluniliea tliat kept canii^ea^ and stage linea had only been ea- 
taldilhed on a few of the nio«t iiuportniit routes. I1ie nijie- 
leenlh centur>' was well a<lvaneed l>c(iire it ceaMHl to Ih' a i ntn- 
mon iiractiee in numy dii-lrirt!* tnr vonni; vM.nien in t.il, iaMy 
filir circum.'<tanees to own a sidi' saddle, a> they were exJK-eti'd 
to U- skillful riders and ti> make s><( ial ji 'Urti- ys on honeback. 
In the northern statca the ui>e uf cHrriageii Ixfcame general at 
an earUcr period than in the southern statea, and a marked 
diffacenoe in the extent to whidi akiU aa eqnaatrianawaaoom* 



man among the people of both sectiona waa noticed in oouDeo- 
tion with the flrrt otxnnimtion of cavalry regimoita, after the 

civil war immi nei-xl in Is'd. ,\t earlier periiKl* (he tmospoi^ 
latliMi iif 1j('1:.;1iI v\:n also eondueled, to it. e<>n"iderable extent, 
<in the l«n-kf I'f lii'i^i -I or other animal-., and m a lew nl"llii' re- 
mote or wild interior dislriet.-i ihi.'i pnietii e Ii.ih in-i ii eontlnncd. 

Tlioinhabitnnt.« of tioiiieof the ohi wi.rld count rie-s after h- in^- 
fomiliarised with the use of such ctfectivo carriers ns camels 
and elephanta, accm to have little or no desire for further ad- 
vancement, and to have continued to move themaelvea and 
their pn>{M>rty on the hocks of tbeae animala for many cen- 
tiiri<-.i. Rut the inccteaat thirst for change and progircas which 
]u\.< nniinate^l the main body of the American people has ren- 
dentl the eoinplete doinlnainc nl' a ]>a< kdior'^e or borselnaek 
era of relatively short dunilii>n in m arly all di.■^triet.« after they 
attracted a conKiderahle [n iimlalion. l'aek-hor>e movements 
l>etwceti such districts and romjtaratively distant aettlements 
aa could not be conveniently readied by water routes were 
continued, however, for a lengthy period; and the n o cea rity for 
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COMMON OR COVNTMY XOADB. 



COMMON OR COUNTRY ROADa 



TltK nietlinda <>r triiti^|>'iri;iiii'Tj Iihi ImI mi' ili'M-rilN>d vrorc 
ni'iilly all <il II I'liurilrliT lli.il r. M n..| liilli- nr im iiiil 
from Uio conc-vrtcHl ac'tiuti «1 coiiiaiiiiiititti <>l>Uiiiu-d l>y tlic 
maidw i>f sovummuntal authority. An nintcrial atlvnncva re- 
quire luch «U, Cor lira improvemcut ol Uie loute over which 
vemb or wtiidra an uovod, wo abaU next eomMir tlw muIf 
um ol thb dcacripUon that waa Bni rmderad— the openings 
ounatrocUon, and repairing ol ooanby or oonunoa road*. 

KJUU.Y COUmjLL LAW* KKLATHra TO XOADS. 

Tliu bluiB ol much of the cArly colunial IcRixlntinn rclntini; to 
ruudM wax probsilily fi>tinil in nn net of the ICiiKli^h I'nrliitiiirnt, 
paxiw^l during tlic ri Imi ol llcnry Vlil, \vln< h .i.|(>ll.<l |.i 
parUli<-.i llif i :irt> ul tlu> roailn |iiu«iiiK thntligh ihtrii, iii^iKiiiiUil 
rtiiul hui vi vcrx, mill finjx iilid fi>r unfon-iiif; tho nwiifitiimi' «f 
laboivn, and levying n ruad tax on hmd-liolden. But Uie ap- 
paraot neoaMUj formfitdotlang road» during a protracted 
p«riod,aaaeantfla tho raaoureaaavnilablaltirconiitnictliig them. 
Tho oceoa Aimuhod ncana ot aeeom to BoraiM and the Went 
Xodioii veil aa a ihiiiux l nl r<>inmunicnii<in lM>tw<>«n tho dif- 
iorent eolonio*. j<iiinii',v>i fmin nurilicm to tuiuiliirti 

{Hiillta could I'lf iii'iii' CMiivriiii iilly liiaili' i:i vi ■■«< |i lliiiii liy 
limd, iiiid lis !i> \vi -trill iniivi iiii iil.i i>l 1 1 .n-iili nil>li' U iitjtli, tin y 
Were for li: iiiy yi ur-i khiIIikiI chii'lly I'l mjm r.itii iii!< riiuiit i tril 
wilti tnuliiiK uitU tlie lridiiiiii>, ii lur^i.' itroporlion ot nhirh «:is 
moiiopoliicd by tho Fnsnch, on ac<-nunt ol their control of tlu> 
iit. Iiawmiro, tlio lalcos, and, to a Iniso oxtenti tlw Ohio and 
upper Ifiniaiippi, previoaa to ti» ovortluovr of ihdr authority 



Hie eailleat referonooa or impnitanra to highways in tho re- 
eonk of llif! ndony nt tin' M;i«,'..i. |iu-i ((s Itny ill Ncw fiigland 
nro fmliriK-i'il in a ]iii'.iiiiMi' iinil nnli r iidi>|itcd in 1«KB>, which 
nNxlft lis foll<i\v>: ■'Wlarciw (lie lii^liwiiys in lliisyiiri.>^Tii liiEii 
havo not lifi'ii liud out willi j-m U ( Miivi Diciiry for tr.ivi 1. ii« 
VFcro tS. nor n« wim iiitrndi'd l>y thiH court, hut Hint in i- m,. 
places Ihey arc full Um straight, and in ulhor places tnivelun 
arc foraxl to go far about, it i < therafotOb wd ercd. that all high- 
ways nhall bo laid out Ixiforo tho nest general conrti ^ tm taay 
he with moat eaao and aalbty fiw tmvcU*n; and fhr thia rud 
eveiy town'^tal) choiw tvo or Ihrco nten, who BhaH jain with 
two or tlirco of (lie next town, aikI th»«a ahall bnvn ]m>w<t (o 
l;iy oul tlic liiijliwjiy* in vm U town whore thi-y iiiiiy 1m' iiii>s( 
•iUHsaLii'il; «i'd ihow which me wi dt>|iutc(l ehiill liiivii jmiwit 
111 lay lint llif liijjliiMivH wlii rr llu-y iimy he iiuMt <<oiivpiiii-iit, 
iiutwithHliuiUiiig any lann'ri |>rii|irii>ly, or nny curno ground, wi 
it accaaicai not the pulhiij; down of any man'a houao, or 
laying open any garden or orviiani; and in common grounds, 
or where the anil ia wot or miry, they ahall lay out the ways 
the wider, aa alx, or eight, or ten radi, or mora ia conunon 
groun<!i«." 

Ailditii iiiiil < lull-, s pr^nidi' fur tin- jMyiiii iit nf ilaiiiiifcH in 
CJii-Cii of i xUininl: imry injury to ini|ii-iiMil [imiji'ily, iind tliu 
onlcr c<iiu'luiU?i with llir jKiitcini nt (liat "it ii« not iiitcmli'd 
ttuU. any penmii chull h«- chiirx<'<l with thv rcpiiiring of tin- 
highways in hi« own laiui." 

Tho law rdating iw roads in fttrco in IVniutylvanla before that 
pn>vini-o waa granted to Williaai Turn waa part uf the iiyittcm 
eitnhlifltitl fur thsgoveUHBonl of New York in invi. It iiit«r- 
niiiiKli d |>rovlsiona for road-mnkiiiK with all other |>iihlic work, 
luid i.s :i-< fiillonx: "In ull j.iiMii' woiki fur tlir Mil'i iy and ili • 
fi iu i' of till' novcrnnn rit, or the ni < < «-.iry i . pnv< niim rr. i>f 
liridj;"-^, liii;li»ii\ 1. iri l roMiiiinn iiaswi'n^i'i!*. llii' (^nvcriinr or 
dci»uiy g«iviTnijr :ind cuuncil gliall seiiU w«rruiil« toiuiy junticc, 
and the juKiit i-fi to the conDlable of the next town, or any other 
town within that jnrisdictioo, to aond so many faboren and 
ariilicon aa the wanaat ahali direct, which the eonataUo and 
two otheit or more of the oveneora ahall forthwith execute, and 
the constable and overseem shall have iniwirio^^vcsiirh wiif^cg 

III" ll.^ y rtiiill jii'l>;i' tlu' n ■ .rk i ili -'Tvi', jiroviilr/d that no ordi- 
nary lalMirrr i^liull Ix' < iiiii].i lli-d |.i wi.rk from home above one 
wi't'k Inyelhcr. N i iniin hlmll 1h' • umpi'lli-d In do any public 
work ur service uoluaa the prcaa (umprGasmcul) be grounded 



upon HI mil' km '.Hi "i tlii-< ){iivcniinciil, or an art of the gov- 

l i lt' ir anil l uiiii' i! .-.i^nilyih'^ tin- ii -Mnily llicroal',iBbOlhwlsich 

ciwcH a n-uitunablu alluwuiice cJiull ho inade." 

ivjmun mmricnr nni ooi4>inAi. Ain> bohan mmd evRian. 

Under ihcue nyMteniH very little work Wtt« done, partly !«•- 
caitto Uio Indian Iraib fbmbbcd the principal IwilitieB needed 
fbr tho limited amount ot land travel attempted, and partly oo 
account ot tho diCknlty oi providing tat the payment ol the 
coat ol any conaidenible amount ot road^naking. It was Uie 
Roman iiu'tlxHi nKHlificil by humane cotuiderationn niid rc^inrd 
for piipnlar rifjhln. It clnlnie<l the privilrge of a Ca^iir to luy 
mil ri'ii'li iin.l to ciifiircc thi'ir coiu<lmi'l:.>ii Imi it Imuh il (lie 
amount of wmk uhich iiny in<lividui>l (ouiil In- ii.^ki^l to pur- 
form; and by pronii-iin;; that he «hoii1d ulwiiyg be paid for his 
labor, raiM-d c|uentionii of taxation which KngliHli rulers gene- 
iBlly found very truiiblesome. Tho Bomans, following in tl>e 
footsteps ol the Carthagcnian^ wore bothered by no such 
somplcs. They built many roada aa milllary neocMitica, and 
peremptorily demanded all tho n<«)iii«ite aid fniro tltc people 
ol nu1iju!;ntr<l pntvinecs. Their public or hijrh-nmiU wer<' oilleil 
ci.iiMilar roaiU, ami for thamnkiliK «lid n pair i .f llii >r (liorouKh- 
fari-t tlic ni ri wjiry co*it wait leviisl upon llii' owncrx of the land.i 
I lliri>iij;l> wliirli tlicy pa.iM'il. To enfnrie tliii rr<|uirenienl in- 
I m'riptiuiiii Were erect<<d hIouk tho riuuUide, uhich showed llio 
divinions of the n>ad, the iwiiicm of the huid-holders, the extent 
oi their paaacaaioos, and the duly to be levied upon them. 

Few, if aiiiy, good modern roods bavo been bnih Miywhen^ 
except under • qrXem analogona to that of tho BooMiie, unieia 
iinumial outlays of general or loeat governments fur spnriHe 

plirpii'"-* wi re aiitlinrind, or the comnicn ijil [n i:ii >va> in- 
voki'il liy (jiviiii; In liirn).iki\ ]>laiik-ri«ad, iiinl liridj^e companies 
the rijtht tn <li iiiaml IoIIk 

Mol(|K|r\TIoN-( OK l^ilAlMlI. SYKTKV''. 

In the road-niiikiii); h'Ki>lntion of Pennsylvaniji, it in notice- 
able that dimatialactian with the inefficiency of the varioue 
methods tried crops oat in oceaiional changee. 

The Duke of Yorit's law, quoted abovob waa modified, in 
iri7fl, hy an order of the court at Upland "that every permn 
Khould within the Hpnce of two months, aO fiir aa hia land 
renchc", nmke j;. hmI and pajwihle ways fWira neii;hl>or to 
noighlior, "iili I ri l^ji '^ ulicn- it iiei iU, to llic i iiil that ni ijjh- 
horH on iM'ciW'ioii may ci>iiii' ti>>;< llii'r, — IIhw neglecting to 
forfeit twenty-five piiUlerM " 

Tlie pritiiilivo nature of the rotub* contcniplat4>d, in iiidicateii 
by an order niadeafewniontli!* later in the court at Newt'ai»iJe, 
giving the following diroclions: "The highways to be cleared 
as rollowclb, via., tho way to bo made dear of alanding and 
lylni; treea, at teAi4 t4'n feet broad; all atunipa and xhruha to he 
cut cloH> hy the Rrouml, Tlie triNU marked yearly on Ixilh 
xidiK — ^iillii ii nl l'ri<l);i^ to he iiimlr .nnl kept over hII niarsliy, 
swampy, iiml dilliriilt ihrly plai i'.i, ainl whatever ebte Khali In- 
thoiiKhl more ih'cihwii v al-'Hit tlir lii>;liwi«y.i nfori'«iid." 

I'nder Peiin'n adininii'lralii.ii llic lln't control of roads waa 
hy the eourl«, which appniiiliil ovenie»-n« and fem-e viewern, 
the gmiHl Jury laying out tho ruada; in lOMS the control of roada 
wiM given to tho townshipa. In 1700 • revision of preexisting 
laws wiu made, and nn net pnwol whidi gave tho regulation of 
county roaiU to eonnly jiintioti, and the kiii|;'i( highway ami 
] ml llir n laiN i I In' < ii'Virin t ami rniiiiril. ITn' ilill'i'mit ci'ini- 
iKi (Si re directi'tl to provi4le railed hriiigekoveriUreuniii ul their 
o» ii e vpeiiae and to appoint ofonHMri of hl^wajra and viowen 
of fejicen. 

In many nunhcm aoelione of the country a comlition of 
things prevailed for many yoaia analogous to that attributed to 
NewBmnswiek about tho time of the BevolntioB hy OoUietti 
"There were no roads. ConuHunication between the settle- 

iiientR was conducted over streams and riven, in rammer in 

caniii'i', mill in winter in hli inlii " 

In a liir^e (Hirtion of the noulli lirulle pallia, many of wliich 
were oripniilly Indian IniiK fominl the mam avi'inn-s nf In. al 
travel during all the early decades of the uincteeuUi century, 
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and in loiiM aecdaw the igraleaii of roadHiuddng and repAiring 
deCerioMtad aftor the WAT. There are itill KAid to he snine of 
the mountain eountioi of nouthem Muiet, which have been iii- 
>ijil ;rr.l f. .r main- yr'ar!>, in irliii li nn nwdii pa—tilnwllh whwilml 
vcliK'li's have ever Licon made. 

vAjtuTKnn n TKs oo wM u u B or Kun a uitHMu n tmrnm. 

llicaratiadly Mid legtllr then wu relatively good provirion 
ibr raad-maUng in Kmio of the eoTcmint, Imt how tia mch rvgu- 

IaUoM Wi'rc iir.i' tirally crimcil cmt (l> |M iiiii iI. in a hirgo tic- 
ItrtH', ujKm till' [iri v;ili nt di>|Hisitii)n i>f i'ii< li |iiir1i<nilnr ili<tri< t 
1 T I ouijly. < iiii' (if the roiuU alUhori/iKi l.y the i.roviiirial unv- 
iTiiiiit'lU of rciii»\ Ivniiiii fiic<>iiiiltTc(l fxiiAi litmuj; l<«nl aei- 
Ittpi'dBin thai it wiut not rDinpli'd'd in more than a hiiiiilrMl 
yeam Ih« roada uf dilferent abaea and aubdiviMona of eavli 
of the itatcavaiy greatly at th«iu«Mot day in their ecnnplete- 
BB ai , and there ware nniilnr vuriationa fat Uie d«i^i<« of encrv}' 
Mid akill Aiplayed in Ihe iiriniilive wwfc of expanding the In- 
dinii trails, Treating newro<M^«odp«widiiigfccililieaftMrcHMa 
ing deep M renin*. 

THK QKXCKAL <t>SDrnON Of THANFl PORT ATOM* FAOUnEB 

up to the lime of the Bevdutiaa may be lanimarued in the 
autement that over the maiji poftum of the tcrritmy now he- 

longiitg (o the United Ktntee no improvement whntover hml 
l>ei'« eflVxtoil j'xct'pl in the addition of the hurfc (d tlie Uifl of 
uiJutlial II. i;;!;! pi>wihly l>o itlitaimil; that in iiii]Mirtunt and 
thic kly-M iilid iMirlinnH of tlie imintry ii iiiaiUi-»l iinprovcmciit 
ill luailahle wuli-r onifl Wit'* N'l iin- 1 hy the llw of cliipH and tlie 
pnuJiiai orjiartiul »(il»tilutiuii uf Imttcaux and IkhiIh of variouM 
deM'ri|itiona far i-jinoiit; nnU that a few soeliona had tolemhiy 
l«r c«nniiK» roadi. Femuuiettt bridges oror atniiinia of con- 
eidetaUe me were wholly unknown. The beet anliatitiile, at 
poinUof gr««tetrt importitnre, liiK'li im tlic SrhqyIkiU at Iliik- 
delphia, vreru floatiii); hridKe*, KUKlaim d hy boat*, llieee itrUfv 
turcs an> of prat antii|iiity, niid, altlioii^li only ns4-<l ^i iii rally 
tor Cucililatiiii: mililary opi ratinns, tin y win' aU" aiiojiti .1 ii-h 
luridgi-v ! rivi r^ lit or iitiir wHiii' <if lin' inijiorljitit K\iroii< an 
town*. Lund truvt.'! niui ulinoi't univerxidly on hontehacli. The 
yrwciit century wiu well advuncMl Iwfuro traveling in t-arriiix'^s 
herame at all romnion. ladies aa well on gentlemen makiiig all 
tb«r onSnaiy joomeye on horKluu-k or in heavy Amn vagooa. 

Ametleaaa were too pcactical and loo ready to aee tliat a 
hone oooU pull much more Mght than he could carry, to 
fidl to appreciate the iin|H>rtan(-e 4if wii^imii, hnt niiieh as they 
desired the CoiLxlniction of roads, t lie ii.M- of park horse!* Wiw 
iiei'< inary durinj; a jiri -n-arii'i! ju i i.Ml, .jh loiii; rmiliv, ri-pci-ially 
on llinw lending tlironph tin xiiilaiiioiis lil^tri< t.-.. und ntituhly 
the route U-tween llarri!<hur); and I'ittrihurgli, after the com- 
lucn-ial requircni«nt« of the latter i>la4-e became of iHilficicnt 
imiHtrtanca to require the niaintennnee of methodical ttana- 

porlation eonnectioiiK with the si alxuinl. 
TlIK DlFFICn.TY OF fSINO TlIK IlOMlg OF TIIF. LAST f KNTTRV 

during nnfnvorahle oenAonii, is indicnted by the du-t that when 
inemlwrs of the fonn^rWauia aaiemUy were Mproached by Brit- 
i«h authorities Ibr not meeting promptly to make proviakm (ior 
wan in which their own cimntituentji were deeply interested, 
one of their excuses was that the road* were so impassable thai 
travel lu tlia capital of the pravineab even on honeback, waa 

im[M><«iihle. 

Neverthi'le--« the imporlaiK'e of rnad-i was keenly recognized 
by some of the leading niindit of the young eoloniciL Hiey 
appscciatrd tlu< significance of the Roman maxim that "tlio 
ftrat Hep in dvilisaUon waa to make roadi^'' and they laikinl 
the power, rather than thewlD, to provide koompleie system of 
inland highways. They had to contend with the general igno- 
rance of the era, in reference to the iMut nieth<K!s to 1k> em- 
ptoyetl, the inditferi'iue or ho^lility uf ^oiiii' lai^.lln lili rt «ho 
did not wiKh to Uw tin inrh of the ^oi| they hiul a('i|uireil on 
i-lieup and eii!>y lerni!*, and hIhivo all Willi the aCMfOily of labor 
and capital availalile for rood making. 

BAD nOADS rX Tin Of.D WORtJI AS WEU, AS THR XEW WORLD. 

The priH^'rr'W of the AniiTii-an i 111111111-. in inakini,' roailH uiii 
i*o iilow during the lieventcenlh iind i'i<;ht)H'iitli eenturies that 
the small amount of work done in this direction would be a 
Jnsl natter of pepraach if doe legaidwete not paid to the pe- 



riiliaiitlee of thdr induatrial, political, and commercial pen- 

tion, And to (he bad condition of tlie roods of most of the 

Kuiopi'Mti ootiiilries frfim which they had eniigmte«l. At the 
liiiii' iif tlie Ri-viilution l*irri w.ut not a giHiil r'>:iil of eoiuider- 
alil«' length in any part of lhi-> rmintr)", niul an Aim ru an work 
on roiul-miikiii);. pnl'lishiHl in lsl7, U-sin^ its pn fare with tin- 
declaration (hut "the common ruadsof the I'liiteil Hiuttw arc 
inferior to those of any other civilised country." Utere are, 
even at the present time, many distrirls to which tliia ciitidam 
cf luM be joat^ applied, ootwithataodiiv the fiict that amid Iho 
milM nihundaiiee «f had aad infiftimit r«HuU, nonro counties, 
di«triet!i, aad atatea p c ae cs a eniditahle highways. Estenrive 
iM-riionri have made mieh slight v\\ii iiililiire>i for overroiiiiii^; 
natural olictacliw that when rliiiialir roiiiliiioiis are unuMially 
iiiiliuiiralile it Ih n iiiiiitiioii lliliiL' for tin- for^Mitditii: uf larj;e 
<lil!inlitiri! of ncrieullurul nlaples to In- delayed on iiccounl of 
the diirieulty of hauling them over the i<hort distailfe between 
the points of prodootion and adjacent stationai 

Pew of the eaily coloiditB eoidd have bad a dear conception 
of what a good road waa, l^riMBt atteupla to eanatmet mme- 
rou< turnpikes in England were not made until the latter half 
of the eighteenth century', and it wa<i during the reign of 
C1iarlej« II, in Ifri-^l, (hat the firft act wa.J pa-<se<l nnlhorizing the 
• ■•"(aMi-liiiiriit I'f :i ImII. ;i< ;i 1 1 riii;iriiK,ili. hi f^ir lln' i \p<Miililure 
ri'<iiiired to eonntrucl khoi«1 highway. Tliif law »k,-i iml of gen- 
eral application, being a local nieaMire, operative only in thre<> 
I Ku};lihh cnunlics, and the new nvHtein met with mi much 
I nntagofiiiim tliat laws iKKin lici-niiic iieccHfary for the punish- 
ment of travclen who evaded or leftiaod to pay toll, and of 
I rioters who pulled dosm and destroyed turnpike galea. 

A description of a journey from Glasgow to London, made In 
17Htl, hy two persons on horwltack, states that they found "no 
turnpike until theynrri\i^l at (Imutl. ini. williiii 110 milcsof 
London. I'p to that point tin y Iravi lid mi a narrow eauscwny 
with an uiiMiade Hifl road 011 earli nidrof it. They <H'rii!<ioiially 
met with striltgs of p«Mrk-horT»e>», from tliirly to forty in a gang, 
canyiiiggoodB. The leading horse of the troop carried a liell, 
to «-ani paatengaM eoniiig in an opposite direction; and the 
paaiengen were then compellsd to make way Ibr then, and 
paw into the road side, since the causeway did not afKml room 
ftMrboth." 

Before the dawn of the nineteenth century there were few 
Beelioni* of tlir mlonips in which the inetlioiU wvrv any helter, 
and many N !(!• iiu in iviiiili they were inrmil4l\ wur-ilhan the 
eonteniponiniMius Seotrh and |-^iigli.ih farilitii i". In difcrihing 
llieni a iiKHicrn Englinh writer says that "it in wun-ely a cen- 
tury nnee there waa nothing deserving the name uf a rood in 
any of the great thorovghbras of Scotland. The wliole inland 
tniilc of that coontiy waa eanied on by meana of pnck-bones. 
Tliey forded the diflbrcnt riven and ftreama. The roads were 
often imiHiiwahk' in low and wet grounds. When Lord Horwaid 
WiLH sent, in ITiK), from Ayrxliiro to the college at Edinburgh, 
the roiul wo* in mi \\ a state that servantt wi n- fr' 'lU. ii'.ly Hriil 
I forward with poles to Kilind the depths of the iniwMTi and Imgs 
whii-h lay in their way. ITie mail wan regiil.irly di<iialrhed Ix.-- 
twcen Edinburgh and Luntlon, un horychack, and went in the 
coarse of five or lix days; but so liniitc<l was the communica- 
tion between the two capitals^ tlutt during the rebellion of 1746^ 
when an order waa sent Ihmi London to opm all the letters in 
the post^fiicc, with the view- of datcedng treasonable corre- 
spnndcnee, there were not, in nil, almve twenty letters in the 
I,.i;i.|i n l a,;. Between 17M and l"li(> a marli travrl.il from 
I.Miidon to (Minlmrgh in thirteen days. .>^ulwriiiiriiily tlir I..iii- 
doll mail made the joiiint y in forty-three lioiin« and ii half. 
Hie original coai'h U'lwcen 1-^tinhni'gh and (iliuigow, which 
commenced niniiiiig in 1765, occnpieil twelve hours on the 
road. A swifter vehicki was next introduced, which, on account 
of ita great velodty, waa caBed The fly. It made the jouney 
between Blinbui^ and Gfaugow in ten boun. 8aliaei|uently 
midl coaches made this Journey, regularly, in five hours. 
Kohrrt-i. .11. ill 111- rnial rrcolh'i'tions, sjiy.s that tlir i nniiion 
rarri. r rnmi Si Ikirk to rilinliurgli, thirty-eipht Iiiili s di'.lanrr. 
I. .1 k t» '> " rrks fi ir his journey between tin- two tow ns, poiii^; 
and returning. Tliis road was then particularly dangerous aud^ 
fotigving, owi^g to Hopmai of bills, ImpaaaaMe bo^ 
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TIIK roftil-mjikinj; of tin' n.liiniiil era va* mH-rssnrily limitt il 
ill extent niid strongly ii)ark<-<l dy ItK-nl rliurartrriHticii. 
Tbonwiu no powcrfbl and ^rnipiiilKtic iintnil nuihoHiy to 
map out graat through voutoii nmi jwuvidi) wmya and meona fiur 
eanttraelinK them, and it waaonljiindviadi «r aimilar no* 
ditiom that dw Ron mnx luul built thonpciiarhiKhiintya which 
gave riM to th« wiyiii^' that all roads lend to Rome. So ihr as 

thr liiitisli iM riiiiH 111 r..iil<l irilliU'IK V tin' cul-j( r| vvl.ili' tlir 
rnliiiiiil M!'!. Ill i it |)ri'A'ir<'<l I" pi'ipi liiuli' i i.iiniii n i.il 

ilihj^i'Vi'riiliiiii, M> tliul hII I null' iiiii;lit !«■ iii'Hii.ii.ilizMl liy ii" ow n 
inerciiMitu ami iiwiiufncturcra, wt fur lut |njMiililp, ami a cordial 
uaiw of tho people of the thtiteen ooloi^ lie piwmited. 

iM>H.V TKAII.t 

formed the mily piilliK hy wliirli iimny <if tliu cnrly ioloni»t« 
ivaollMl (he land.'* (ticy MiliiMH|iiontly cultivated, uiid tlu- wurk 
of conRtructing new motU or wi4lciiii)g trails vnmt on very slowly. 

Ill some MKtiuiM tlie cunlum grew up of deaignaUng roada 
wliicfa won not paaaUilo tor wheeled vohiclca aa "iMiae-waya." 
In ioalh-wcaleRi Ponniylvanin much oppneition waa mani- 
DMed to the widening of thcae horm>-wayH or bridle patlm l>y 
the cwnen of piurk-hormw, who foreniw tlint the crcittiuii of 
llighwayi t>n>tul oikhikIi to l>e liM-d l<y \vii<;iiiik woulil |i ml (n 
tholmwof tlu'ir iHTiipdliiin. Tln-iriiiti ii-^li^ Inul nnnluully Im tii 
dfvrli i|Hil into c<iii?iid< ralili' |iio|iiiili<iii.^, iiiul tlii'V iialiiniily 
drruditl till! pmu'r' ri-no muvonit iit liy wliirh il wuh ]iniriii ally 
dwtrftycd. Hi ilnr liiirk-lHtrM* fiUcrpiiM-x liiiil li< I II nrKiiiuz. <1 

at Lancaaler, UarriBbuiig, Shipponabui)^ Bodlbnl, liodatane, and 
Vutt Pitt One praptietor at Uarria' Feny, In ITTS. emplogred 
nearly two hnodred bone* and molet, and more tlwo half that 
nmnbarof 



hum BOirm between seaboabd crm 
Tlie natund oounleipait of tiie inferior aecommodatiMia for 
traveling in SiMtlaod, and hetwoen Edinbni)^i and London, ox- 

isliiiK during u laige portion of tliii last ci iiliir)-, woh to Ih> 
found on the nuids between l'liiluili'l|>hiii ami .New York. liur- 
liligton, Nrw ,)i t>i y, ttu..i for a loii^ litno ii jilaro of n>iii«idi'riilile 
fonwnjliuu'L- lio imw luiiil niovcnicnlK tlimiiKli N<'W Jci>i'y con- 
Vurjtfd ut tliiit point, and from liurlin^^tun wati r cralY of viirioUH 
'la!<M>H funiiHlied mcaiMof roniniiinii-ation with 11iiliulel|i)ii». 
II 17(/7 ilio New Joney awi'nilily, in • unnieniing grii^viuni-M 
the coluoial gofomoir, cumplainod that potenia bad been 
ited to individuala to tranaport good* on the road from 
)(irHngt4m U> AmUiy, which yens one of tlio two highwaya 
CiiiitKN-tiiiK Iliiliidclpliin nnd Now York. Tho K"^i'rnor, in 
ri'jily, duluiKl till' nature of Iho ni<ino|iiily i i.iii|ilaiiii d of, 
lind the stut<! of iuli rnal cmnnuTio ut tliiit [ii riiHl, hy say- 
n>; (lint great dillii iilty hiul iH-cn I'xiii'rii-Mciii hy thoKij wiii> 
wisbed to liavc goodii carried over tiio roud, and the now order 
if tfalnga he dwcribod aa fbUowa: "At prcaout, ovoryUidy U 
litre, 9»tt tiJMiUglU, to have an oppoitunl^ of sending any 
piantily of gooda, grant or email, at reaaonable nile% without 
•eing in danf^er of impoittiaa; and tto ^nndiiiK of this wagon ig 
lo for from bi itiK a Krievnnco or a mom ipi >ly , ihtd ftjrlMi mnm*, 

%nd no oilier, a tniile lm« heon eiirrii 'I mi lu twi i ii l'liiladol|ilii«, 
Ihirlin^ton, .VnilMiy, and Now VmU. wliirli wai* never kiinwn 
iffiiro, nnd in iiU probtiltiliJii uriir umil'l liurf Itfi-n ' \ li" v i :iti- 
uter (ioveniorC'omlmry, who Wtta tho uutbor of lliiis Dtttluuioiit, 

HiiH roruiii-d, and soon after that event the road waa again 

ipenod U> competitiun. 

OOLO.VML rCWTAL BOLTBi. 

Inland mail wmmimlwrtinrMi oonaipoiided In taiiHneiii with 

travel. 

In 1C73 Uic fint post rider betweco New Yoik and Boiton 
made a trip in tluwe weeka. 
tn IflOS TlMmiaa Kcale waa appointed Poatmaalaeiiaeiieral of 

Vir):ini« and other pnrtii of North Ainerioa, Iml thia l^ipoint- 
itiont led to no rosult* of iniportancv. The failure ia attrlilUted, 

i.y a III <>;MiraneoinliiatoiiBii,to*'ttaedlv«nclooiiditiooof 

the iuhabiuula." 



In itv.K') irtton mi^ht i>o forwaidcd eight tbMSAjrear from 

the rotomno to Philadelphia, 

In 1710 rurliniiiont p«M«i "an aet for establishing a general 
paatH>fflce for all her m^ioaly'a dominiuna." It provided for one 
chief latter eflieehtlTewTcric, and other <liiif fiflhM at ooo- 
vcnientpkwea A line of pcietawaecitablidied» exlemiingfram 
IWataqua to Philadelphia, and a fow years later it wm ex- 
tond<?d noiidiwunl to \VilliaIn^Ull^„^ in Viitrini". "ilh 'he iimler- 
xlnndinK tlmt llii' \ntbl "lioulil " li in e I'liiluil. l|ihiii f ir iho S.Mitli 
ii.H often IIH lettoFH eiiiiUuli Wi le Iih1i;i i| hi jiay the e\|i. ii-< .' 
(Jonimunication between Williaundmr]; uud tho Caruliiiiw, 
which were eriafaUahed n turn yeaia later, ware 1101 more 
irregular. 

In 1717 advioee from Boston to Williamsburg, in Virginia, 
wore completed in four weeks, from Haroh to December, and 
ill donUe that time in the other four months of tho year. 

Abiml 1730 the jMwt wt out fnun riiiladelphiii every Friday, 
left letters at nurlington and I'erth Aiuhoy, and arrived at New 
York nn Sunday night, toaviBg then Mondiqr maming on ito 
lRTo}5rin»lioni« euxlward. 

In 1722 u riiiliidolphia paper Btntes that " the New Yoirit poet 
woM three dayit iM-hind his tinii', and not yet arrived."' 

In 1720 the mail iN-tween the two cities went onoo n week in 
summer and once a fortnight in winter, and tliia cuutinued 
luiUl 1764, when Dr. FiankHn became snperintendcnt, and inn 
proved tho colonial p^iotal areonimodations niatoriiilly. In 
(>< tol»(>r of tlint year notice won jjivon thnt until (liriolniiu! the 
li<i:.t wiiiihl li JIM' llii- txsii l iii.-^ t!iii <• liiiii -1 a week, al h oVIoek 
A. M., iinil iirrise tlie tu xl day at almiit n'l liK k I'. M., inukinj; 
lhirty-tlir<H! hourH. Al'l4 r ( 'hrii>tn>iLH it U'fl oHoh l ity only twiee 
A week. In 1704, if weather permitted, tlio mails wero to leavo 
every alternate diqp, and make the jouinqr in lem than twentg^ 
four hours. 

Dr. Fnuiklin oontimMd to he Vortmasler^bmeral Ibr Amarlon 
till 1774. A year later, in 1775, tlie Continental OongNH r»> 
solved that a Fostmastor^enernl be np[M>inted Ibr the united 

<'olonio>i, who bIiouIiI oitnli1i«1i lii« nil'ii e at l'liiladel|i)iia, win re 
the Conjjrosii wan to hnld it," M^^ii m.-, iitid dew rilMil the "i rviec 
!■ iiiii'iii|iluti<l III a I ri- ilir.ii HI, wliiili riiiuiri.-s ''tlmt a line o( 
jKirl.i lie U|ipoin(od, miller (ho ilirorlinn of the rofttniiuter-Gcn- 
eriil, from Falmouth, in New En^-liiiid, (u Savaniiali, In Oeoigia, 
with a« many cross puata aa ho sliull think fit." 

In I7tX>, seven yean afler tlio close of the Kcvohitionaiy War, 
tlie number of iMwt-offloes in tho United States was only wvcnty- 
five; the aKgregate length of the post^roads, only 1,><7A miles; 
the amount paid for tho tnini']Hirtntion of the niail.i, t22,(181; 
(ho gro<M postal reveiitief, f.'!7,'.f t."!, niid the exjionditnnfi, ^!2,140. 
Mails Wore eiilHe\'<l I'l.l lli ir lilrn^ :l week lietWietl NeW 
York and Uox(on in summer, ninl twiie in uinii r. I1ie uruiil 
(inie conitumed in furwai]din>; thoni who live ilay«. Only live 
mails per week were exchanged between New York and I'hili^ 
delphia, and the time required to Cirwnd them in dlher diiat^ 
Uoii wns uaunlly tun davK. 

IMiU ROl'tEa lltrrWEKN NEW KNai.AKI> AND CAXAUA. 

In Edward Bvevelt^ wiSAnm, at the Boston Baihraad Jubilee 
of Iffil.heaaid: "When Dr.Flnnklin,in 17HpRdocied a ,i!an 
of union for (hcae colonies, with rhlludelphlaasthenictrni i lis, 

ho gave tut a ronson for tliiit part of (he plan, Iliat riii!ailel|iliia 
wusBituntod alnnnt half wny Ix'tweon the e^lreiii<->. and rmild 
Ih) convoniently rcnolied even from I'iiit«iiiiiutli, Xew llanip- 
A\\Tf, in rightcen dayi. . . . If ii journey hiul Imm ii eontoin- 
pliitod in the direetiou of Canuda in Dr. Frunkliii'd time, it 
would have been with cueh foeliiigsoa a man would have now* 
allays, who was goiiiK to iit.nrt for Uio mouth of Copper Mine 
river and the ahorea of tlio Arctic sea. But no, sir; locli • 
thing was never thought of— never dreamt oC A horribto wil- 
derneiui, rivers and Inken uiw|>annod by huninn art, inathlcM 
swnniii*, dismiil forontw tlmt il made tho llo>ili orooji to enter, 
threaiie.i !.y iiolliiii^ nmri' jinietii aii!.- tli.iii llie linliaii'i* trail, 
eciioing wjlli uo sound niuiu itivitin>{ than die yell of the wolf 
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MuKheinw^lKwpof Uw angc; theae it «nu that iUed the 
ipaoe between New Aq^MidaettkiBeiitoMviGuM^ Thein- 
haUtnntB of the Brit1«h ooTonlce mmr entered Omeda in thoee 

iIiivM l>iit :l« proviii. i i] tr.u.ps or Indfam captives; and hidqrbe 
(lull got back witli his M^al|i on.'' 

Itia lelaled oTDwdel Boone* that in the ^rlnr of 1778, after 
the eloM of the Indian war, he aariatcd in conducting a tronty 

liy which the siiva^'r* n};ii'wl {» r'-liiKiuinh lands south (if the 
Ki'iitiicky rivor. When this tii»k >ni» iuv<ini])Ii»hi'd I^khh^ jiro- 
[Miri-tl fur iiiln^ilii. in;; n cfilony into tlii' lu w tt-rriltiry thus 
ihcort'tiiMilly r<:lit'V«'<l fi'win wivnjji^ runtnil liv rniikinvj ii •'bluzwl 
tnii ii" which uoneof thf must ijriniilivc forms (if Mild ninkiii>;. 
After (ho trvnty waa concluded "hewiw the first man to ad> 
vanoe bcyuntl the Cumlwrlaad Gap, and, with twenty huntoa 
and woodnnen, he proceeded to open and mark a trace mora 
than two hoadred miles Ihrangb the wildenMM to Uw banln of 
the Keutueky river. llUa waa the iisrt Uaaed trace la Xm- 
lucky." 

gKiSIFK'ASCE OK " |1 IKTA'IK." 

Of the eriiij;rutioii niovcinctit t>f c>l!■llli^t)* ni Cotinccliciit to 
the Wyoming vuUcy in IVniiKylviini:i, in 171'.', it i-t Mated (hut 
thc-y followed an Indian {lath, hut tluit having c artfl and oxen 
they im^i their axes and niiidt- the first wu);on roiul from the 
Delaware river lo the nortli htan(^ of the Suiqiieluuuia river. 

In eonatracthig a mad over nieh a route tbey followed a 
general ciuitom, an many of the Indian trails UmI from one river 
to another, forniinj; imrtuKes or connc^-linf; links between the 
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ments were coiuhn tcil. and a liUK"' [tr<i]Hir!iiiii of all the early 
rnadg served siriiilnr emU, U'inj: in fact "jiiiria|,'e.i."' 

Oeon;e (.'allin givof the following deMriiilii'n of a typical 
|Mirtagc ntovemcnl nuido by tlic Cliippewayi* around the Fall* 
of St, Anthony, after a cnnrideimble hotly of tlie tribe liad con- 
dnded a treaty with the Siooi: "TbeCSi^ipewiqnatnuiktbrir 
teate by taUiv them down and iiQlii(|;iq» thdr beifc eoferini^s, 
which, with their hark eanoea turned np amonfiBt their w i^- 
wanm, were carried to the water's eilj;e; and all tliintfs 1m in;.; 
IHicked in, men, Women, diitp', arui nil, Here ,«\viuly iiropi lh d 
liV [>iiddlc« to the F;illi< of .''I. .\nllio:iy, wlu rc «e h:id lo witne-- 
(lie ttKxlo of liOtuutiK tlie cataract, by making (aa it in called) the 
portage, which we fiiund to be a very curious M^enp; and was 
dune by running all their canoee into an oddy below the Fall, 
and ai nearaa they oould get by paddling; wlienall were landed 
and eveiytliiiig taken out of the oanoea and with tbem carrimi 
liy the women, anwnd the Fall, and half a mile or ao above, 

tt'liere till- i':ui' » . r i' jnil iii'^ ■ ('h- wn'i r iii.-:nir. :ind KUodfl and 
( liiiltcl'i Im Iiil; Iii:idcd in, and all liajiils McattHl, (hu piuldlea Were 

a^uin |iui (o work, and the Uglit and hounding crafta began 

their voyage." 

In this case the land movement wan only made annuid tlie 
&l]a of a single river, hut thou«uids of trails were eatabliithed 
be t ween ftvorite jKiinta fur launching; oi withdrawing canoes 
from atoeooM or riven located at varying diaUncee frum eadi 
other, and it waa on the tinea of «urh trails that a huge mmifaer 
of Iheexialingnada were <'<>ii<;!iicu-d. 

RU.VIM OK IVlO. 

Tlio celebrated poet Hiomaa Moore gives a vivid description 
of the bad 4tMllttaB of the Amoiican luads he Joumeyed over 
during his viait to the United Stateo, eonn after IMO. One of 

Ilia poems, written dtiriiiL' a triji in Viri.-ini;i. rr .Ml^U!Q0aathua^— 

DiMt Giurvf t Ihriugli even,' liciiic in liiiig^ 

A flt-r III"' .vfiiikiric 
I'Trliat! lliiti vot k, OM r rnUi ami ridyra,' 

Aii.l lpri.lt.i---. • 
Mule bf a lew iiiii..'.y [iLuiks, 

In o[«'ii r.wiks 
Over riviTi itf rm:'l, wh..;*.- n.Tim---( iiliitii* 
Wm.i.l nuiki- till- of jituuli^t in.iii kii i k . 

Two uoUai, added lo illuiilmic this text, ar>> as foiiowe.: — 

• What Hr. W«U ia|S of Ibe nailonal oMMiri^ly of 

4 



Mmminj; the ataga. In |Natng orar aoioa of ibe wretclivU muds in 
America is by no means otaggmtcd. "Tbedriwr frrqiicnlly had to 
call to tlie iiasseiiKv-nt Iti tlie Maige lo lean outof lh« carriagi.-, first on 
one siile, then uD the Other, to prewnl It fmni ovrrertting in the deep 
mix with wliicli the load abountls. 'Now, gentlenicii, tn tlie ris;bt!' 
upon whicli the |iassenKvrs all itTCtdiad Ibcir bodke half way out of 
the carriaKc to liatunce un that Ma, 'Mow, gmthoMB, to tlie Mtl' 
and ao on "— ITrfif « TmreU. 

* Before the stage ejiii jom one of these bridsiB the driver is obliKnl 
to stop anil arrange the Imisc |itunk>. of whirli it is comtxjsnl. la tbo 
manner tluit ln-:«t suits his iduu ef uifi-ly, nri<) ilh iIiv planks are again 
disliiriMsl by the )ia.<aliig of the coaeh, the next tnivrlon who arrive 
have, of ooune, a new OTRsnht-iticnt to make. Malmriiel. as ^alc tells 
us. waa at some jiuitu lo imnuiiiea im«-iiriiii!)i kind 'if liri'li;e P-r the 
ciitmnce of r;ir.idi«e, in nnler to i-idianee the ]ili;;>'.'iri -* iT arrisiil. A 
Vilxinia bridge, I think, would haTeonswcicd his purpose ouuipletely. 

The American Annual Begialer Sot 1796, puhHahed Jamiaiy 
imh, 1797, giwa the Miowing deeor^on of the tra«elii« of 

th.-it period: *'The roods from Phihidelphia to Baltimore ex- 

liil.it, for the jrrealcr \-\\v<. "{ ill'- w:iy, un a<iiei t of snva^'c dcM^ 
laliim. ('liii.-ins til till- ili |illi ..f i-ix, « ii;ht, or ten fit-t occur at 
niimerfiti.-i int.-i vul.^. A >t:i^.- i i.m li which li ft riiiladi-lpliia on 
the r»th of Kcliniary, ITlHi, took live days to go to llallini.Tc. 
The weather for the first four days was k'nsI. Tlie ron<l< •■in- in 
a fe&rful condition. Qoachea are overturned, pawengers killed^ 
and horses deitraycd hy the overwork put upon them. In 
winter aimietimea no atage aoli imt for two weeka." 

It ia stated that when ft et Ms nt John Adams and his wife, 
Aliipiil, drove ovei-land (o the new capital at Washingtun, in 
November of 180U, (liey losi their way in (he Maryland woods 
l>c(ween BaMmore and the Fbtomae. 

rBI.MmVK MCTItOIW OF ntOHSINO KIVKRS. 

Captain Ititail Hall ^iviw a Kraphic deseri]>lion of a primitive 
methiKl of convey inj; horses and carriages over a river too deep 
lobe forded at a point where a bridge had been carried away 
and no regular Any eatabttahed. Ttie work waa auperintended 
hy a iKty paddling in a ranno not twiee IiIb own length. He 
lir»t c«rrie<l over the ]>a..<sf.nger» entfurted to hia care, one at a 

time. "Tlie next job wai» to ferrj- the ba^'ira-e ov. r; ami lliit 
cllci till, the horse was towed across l.j llii-nr.-< ; an ii|>. ratinii 
i.f Konir- di-liciii-y l.otli lo actors ami ^|" - I ii.'i I,jL«tly, rariie 
the tratxsportation of (he wagon, and here all niy se^inianship 
served only to ahow the haxard incurriKl of losing the whole 
conveyance. If the rope, which waa what we call at aea inch 
and a half hoe, or rotten stufl; but old and much worn, had 
Kivenmiy,M I ftdly axpeeted it would, when the wagon waa 
half channel over, and nothing in sight Imt four or five inclica 

of ihe railing al«ive tin wai. r. we nm<t have hivouae'd where 
we were, on the l.-ll Lank ..I the I[.iiii;e. Kurlnniilely w^e sne- 
ii i-iiid in drairjj iiu- Ihe carriage a. i'.hs, and «li.-ii the fore 
wheels fairly t.Hichcd the bank, 1 thonglit, ol ourse, that all 
onr diflieuUies were over. Bufc tho United stren{|;lh ot all the 
party, males and females, yoni^ and old ounibined, coiiUI not 
budge it mote than a foot out of the water. I don't know what 
we should have done had we not apied, near the landing place, 
nbthoni or two ot chain, o«m eml ol whidi our active little 
eDRiiintndii.;.' I 111' i-r soon tied to tho carriage, and the horse 
being hitclad to the other, we drew it triumphanlly lo land, 
with a cheer which made tho foreat ring again." 

riit>^KNT h\cK or cfion noviw. 

An Englisli traveler, who visited litis country in ls.vj, in r)'- 
counling hia impresrions, aayo: "The lack of good roiuls is a 
general IbMmi wherever I have been. I do nut tsay dial I saw- 
no good roads in America, but they are certainly cxcep(iuna}. 
In mai^ parts, aa I before remarited, the railmadhaa come be> 
fore the rood. Bven in the immediate neighborhood of large 
(owns, MitiH liui. ^ I viMi in Ihe streets of larv'n towns Iheniselvca, 
the i-i.ad i<ii!ii.ly a iii;.>^i of mini I do not nienn merely such 
nni.i a< ill many ).aii- .it' Ktil-Iium! wi- an- ii-< d I.. nt"r.-r rain; I 
mean thick, abiding mire— abiding, ut least, fur several tutaiUis 



Digitized by Google 



OOMMON'StOAD IMPaOVBMSlfTS. 



COMMON-RUAD IMPROVEMEiNm 



ra \fxy limit*'*! cxli'iit, lln' w^irk of < <m.«trii<iiiin rn.uU Iuih 
lici^ii iindiTtitki'ii itiiil |i('rr<iriiiL-)l by the UiiUcd SUtU-8 g«iv- 
ernnu-iit. Il ftimixhitl u few of the beat roada coat of the Mt»- 
■aM|i|4, tad ofHSDod or im{iroved » few great bigbwajra woet of 
UwUiMouri. It alio midered a luting and invBliuUoMrrice 
in all dw newatatoamnd trrritoHcfl inoorporating in ita Und 
ij'Mein fentura whidi Kn ailv fariliiat« llic uiH tiinK of niEub. 

By iniikiii); Ow oiitdidf Ixiiinilaiii s 'if r.c li -i . lii u > f 
itbli' for a c'oiilinuiiiiK riMul, hiijhwii.v.H many mil' ^ in K ii:;th < iiii 
1)0 (>|«'nnil witlnnil riii.-iii^; iiitiii iitr <|iii iiii .ns n !;iti:ij; In iliini- 
ag^w, and lln- |iroj)rii'(y of cxi n iniiis llie riglil uf ciiiiiH'iil di> 
niniii; niul whvti dcflvctiuns frum a alruight Um are iiuccmii- 
utod by Rwamiia or other olwlnwUona Uiere it uniaUy little 
dUBcuKy in prooaring the oouoBt of partica to the appropriate 
modiflcationa of roitioa. T1mh» it Mtdi a ttroaf Baliuil pn>- 
divily amoiiK many fnrmen to an avoidance of roada through 
their farnix (Imt it won fornirrly ri<niim>ii in "onn- "f tin' lAiU r 
atates to <Nmi*tnirt rond* Im'(wi'« ii imimrtanl (Hiints uruuiid 
foriiM, rullit r tliuii lliroii^li lln in, even wlu ii tlu' «)iu|ic of tlii' 
piiviroiusi i-:«lnli'>« wiM irri f,'tiliir, and tliiis truM-lfru nnd tnms- 
]x>rtcr(i wtri^ iifti-n Miliji * ii'd to n mtiouk of tiiiio nnd in- 
cunv<-ni(-nc(r, occ;iu<ii>ni'd liy a motive which luia boini eUnii- 
natcd, to a great extoni, from the n.'giuns whieh originally 
fimned part of the pulilic domain of the United Klatea. 

In aome of Ibo alalM in wfaidi nMHl<nmkiiig received the 
moat liberal govcmnienUU aid il vast rcndiTinl frnm tliree 
lOUroea, vix.. the commonweAltli, thu <xmiitii-i«, and the tovrn- 
ahipi^anil tlin i' i la^x H i >f roa<l», knunii aa atale, coiinly, uiid 
tOwn«hi]> KMil", «i n' < n iili d. Tlii!! nwul vystcm and many ot 
tlnw ro.iiU K.ivf Im n uniwinj; worw? iuHli iul of IicIIit, iwiilly 
Lccauncmil-^ututt-fl havu Itci-n iinividi-il. Mnkiu); dtic allowunt i' 
for the miiifiior and ununual rxci'IlontH- uf th<< nnulii of a mm- 
pantiveiy few lucalitioi, oapocially tluise enibnteed in or a^ia- 
jannt todtl(M,aad for the loIatiTelr good condition of nadi 
comtnicted un KNilea fiivored bjr the natural «^anwicriitic*«r 
the anil and dimale, auch aa gravel ronda or road* ovor the 
plaiiui, it in wuro ly nn cXHjJKi nilion to miy thai, i,. itw iili-tund- 
Int; nil llint lirw lii r'ii «loiic liy a ft w i'la*i-rs i f j^nvi nmu'iiliil an- 
tlioiiiii-. t.. .Li!y i.ll ilir i'\<i U<nt j..:ii'~ lit' iiii> countiy have 
bt«n I'Uilt liy i'uni|ianic i» hk Kiii»jnili- cnu-rpri-ica. 

t'uiini'uoy MMW. 

In a akelch of the Civil l£uKineeriug of Anutrioa, by David 
Stevenioi), printed in London ia 1838^ the following dewriptkm 
uf the KMuia in 1037 turn Fittai»m|^ tnlSria acran»— 

"On the road leading from Fitlaburgh on the Ohio Ut the 
town of Erie on tln> lukc of timt niiMH-, 1 naw all tlu' viirii iiiv. 
of fonwt-road niukini; in j;rciit iM rfi i tion. Sinictimcn otir road 
lay for niiIcK throii^;li i miii>li. ^, wlncli wi- i ri.».-<-4l liy 

Corduroy rmiilx, fornu d of triTjt rut in liMn;lhn of ulimil ti n or 
twolvi- lift, und laid cIom* lo t-arli iithrr lUTosn llio r<Nid to |iri'- 
vent tliu v<'liii'l< n from hinkiti^; iit otlirix the oiadt atui'lc fiiat 
in the mnd, fi'i>ni nliirli il could lie extricated only by the 
combined cir«Hia of tlie cuaclunan and paMcngera, ami at one 
pinro wo tmvi-led for u|iwarda of a quarlor of a mile Ihmn^h 
a foreat fltMHlctl with water, nlitrli f-liMid tothelieiglit of m'v iTid 
(ert on many of tin- tncs. and oi cimionally oovervd tin- n im s 
of tlio ciunh whr.'li, 'nil' ilihlaiii I' of till' ruute ffl>m I'll 1-1' 
to Krio ia liJ^' mil( <, wlui h u< ri.niiiii.-ili<-<l in 40 hoim-, In inj; 
ul till' very i-low late i,|' L'j mili> an liour, altlioUKli (lie l olivey- 
ai4ce liy wliicli I traveled carried the mail and Kt<j])|)ed only for 
fareukfju-t, ilinucr, and tea, but there waa considerable delay 
oauaod by the coach being oooe upaet and aevend tinica niir»l , " 

Captain Baril Hall, in dcacribingome of the primitive hiKli* 
waya of CVutoda, which ia unfortunately only a duplicate of 
many rtill exiitling in the ITnitod StaleH. cnyi: "TTie hnrriMe 
oonluroy rojidn apiiii made their Hinieiii ani i in a 1110:1 fi ■riiiiila- 
blv slia|ie, l>y tlie nddilion of di'e]>, inky lioli^, wliii li almost 
awalloued n|i till' fore wlieeln of the wnt;<*>> ""<1 l«Ulieil ita 
hinder axle-trei'. Tlie iiif;;,'in>; and plungil^ to which we were 
now expnned, nnd the m eiLiional bang wheo the vellicle reaelit!d 
the bottom of one of theae abyaaea, were ao new and remark- 



mMi' tliat ue tried to make a );imhI joke of llieni. . . . I Hhall 
not eom|inre tliijt evening' '« drive to trotting tip or down oiMtir 
of 8t4i)rH, fur, ill that «4im-, (here would lie aonie kind of regularily 
in the development of tlie bnmptb but with na there waa no 
waverings no panae, and «^ «• leait expaeled n Jdlt,d»«n 
wewcnt,8niack! daab! enirfi! fotgingi like a lihlp in a head- 
aea, right into a hole half a yard deep. At other time*, when 
an oinliioiii* hri ak in the road helmed to indii iile the eoniui}; 
mi.-i liii f, and we eUniK, t;rinnin^' like ^;riin drath. to the rail- 
ing at till' tiidi-s of the w.'ii;i>n, 1 \)m 1 liii^ li i' mni."!' in «ln< h in 
the next in)'(iin( wiui to dialucf tu half Uio juiiitit in our iKnlit'M, 

down we Ntnk into a Uxl of mixl, ta aoftly aa if the IxtUom and 
akica had been padded Aw <mr txpnm accomroodation." 

Bad aa corduroy roada are they repieaent an important atyle 
of improveoieo^ aa tbtqr coafaodtod in a number of aecQaiu tiM 
first Msrioua effort lo tender roaiia paanble by at^ eoaehee. 

When they were first intrmlni ed on lendinj; rontesi il lieeame 
nei eHivary to till U|> clim k hi>li'!<, and in inamliy plai e8 rontla 
Were tilliiporli d hy ( onlnr'i^ . < I'li-i-lim; of or i-.-ililiii^'* laid 
eliwe toj;elher and aeroM the r-iail. Tiie ureiil end );;iini'd hy 
iliiH ex|ie<lient Wiui the avoidance of the pri'-cxisting nei i^'-ity 
iniiioHid (in travelere <if getlin); out of Iheciuicli and liel|>ill[g 
to |iry it out of the mud. In lieu of this aiiiioyajiee trnvelera 
were aubjccted tu the daitgen and diacumfort inaepaiaUe Iram 
an exceedingly rough mad, eo nugh that they were rattled 
■bout like peaa in a gowd, and the eoaoh waa oocaoonally 
(iliaet. 

TIIH KYrttHa OK UKI'AIHINU KOAM 

are in many Mi tiotiH even nioru ini|ierfeel than the iiruvisiona 
for oiM'nin;; nnd eongtructing them. An article on eounlry 
roada, pubUniivd in the Agri cultural Jteport for IM6, in dewrib- 
inn the ajitem of repain then prevailing in UaMarhuaetta and 
many otiier aectiona of tin United StaUn, myn: "No one who 
has 00 CO witttowed the priK-caa of 'mending the nrnda' in a 
amall Hew l-'nu'laml >'<iiiiitiy tnun 111 I'lln any aivniin iit to ciin- 
vinre him thai a fy>(i in iiiori' iiini ninii'-ly ih \ i-i d to m rom- 
|ih«h iiiilliiin; «a.-. ni \i r iuM-nti'il. The wirvi yoi>, in the (iri<t 
{jIucc, are imually elei led ul the town nicelini,-)^, and, an the 
oAra of anrveyor ia of 110 iM'i nniary l-mlit heyond mere day 

wagea, penona of peculiar akill, could wvh bo found, would nut 
oMially aerept it. In fiict, the flumen of tha diitriet take thehr 
tunia in tlie oflioe, any reapectaldo man bdng dfemed lhl|y 
cum|)etent. Often aome dtbusn who Uvea cm a road «nit of n>- 
pairiM'i'kH the ulHoc, and iaole«'tcd, and taken the ii|i|iortiinlty 
to expend mo«t of the tax «m bin ow n nuid, lenvini; the M'^I of 
llie ilii-lrii 1 to he Hill nil..! loin ftiiii',, Tlie ,«iii \ 1 ;. ^ >. I. . : 
not the reaMin when i'i'|>i>in> arv iim-l m 1 iled, l>iit tiial whi> h m 
niiwl ronvonient lo liiiiiM'lf und hit hruiher farineni, after their 
Nftring work in done, or after liarvcKting, and notitien every pciv 
«on aawMcd to come ami work out hiit tax. Aa (lie citizenx, in 
town meeting, fix the prirua tu bo allowed for tlie labor of men 
and animala in thua working out the tasea, it ia uaually fixed 
lit the highmt i>ri<-e!« (he li<-«t nien and t<>ani« cmild comnflind, 
anil often miieli hiuhi r, every v«i(er who iiitenda to 'work out 
hin tii\ ' lia\ini: a iltii'i I intiTi ^1 to lix II high price, and tlugr 

11 in-i imte II lai;.;e inajurily in town meelin);. 

"Tin- time aii|wiintid for 'wiiikin;; out the hi;;liway tjix/o* 
it is rl;;litly Icriinil, iirriviK, and al H A. M. a nioilej a-f<einhla>;e 
pithi ly iif ilr. irjiil iild men, each Willi a ganli ii hoe on Inn 
islioulder; uf {lulu, Uiin mvitlmnica, from tlieir aiiue ahop*. armed 
with wani'«ul ahovda; half-grown hoya^ acnt by their nmthcn^ 
wl 10, pertiqM^ are widiwi, irith, perimpa, the duelnr, tlw lawyer, 
and even theminii4cr.an of whom imderatand that working on 
(he mad do' 111 <t mean hanl lal-or. even for mifl haiidi. llie 
farmer?! hriir.; (hi :r i-tei r«. great and Hinall, with the old mare 
m the U :u\, \Mt)i a I. Ill, anil a in vv eili/eii driveit np, tvilh hiw 
rii kely hor-ie rait ami the mortal remain'* of a i-iilroad honM', 
to do liiH |i«rt. The only eireetive forre on the ground l onilMs 
of two or three yoktrii of oxen and a half dutcn lueii hired hy 
the durveyur with money paid by non-reaidenla^ or men wlinwe 
time ia of too much value to tbemadvca to bo waated on the 
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rotkd. Horn is the mrvcyor, who never lii-ld Iho office liofon?. 
Mid who known nothing of rwd-nuikin}; or of directing a gang 
of 1iiin«]«. The work maat go on in aomc way. The roadit are 
■oft and Aill at rul% or nu^ with protmding itooes. Hie 
atonei nurt bo iSttnttd, and the road rounded np into ehnpo. 
The catde nn> all put to Ihp big tdwn plough, which i.» in at 
tin iWe <»f llie riuul. T\u' \ti>y» ri<ln on llio ln'iini. inul llii:" 
driven* |iiit till ih.' Mini the guttorn, h.nlf lilli'l uiih lh<' 

Mild iiinl wiil and IravcH i>f n down scnwins, ar<- ploughed up, 
the shovel and hoi- mm waiting very [latieiitly fiir their Inm to 
work. The tenni* then «t4«nd idle, nnd Ihiit mixture, raoro fit 
for (ho ronipiwl heap than anything uliw, is tlirown U|M>ti the 
road, and finaUjr leveled and ■mootbed bgr the oM men with 
(heir boea, and thai the ntad is mended, tlinn not an ex- 
nggoratoil picturo of working on tho nind in maiiy ntnall low jii. 
Titu occasion isn-gimlvd rolherwf u frolic (ban aiiiicri<jU!i lulior. 
The old men toll aloriottoanaudieaco alwajn nadgta leu 



on their toola and liatcn. Tlie youngitten^ amum throiwlvca by 
all RorU of practical jokot, among which ie llie bvorilo one of 
oTcrloading tlM earta, when caita are wed, ao aa to alall the 



caroai or pkontMrncAimi. 

It i« difTtnill, nt the present cLiy, to form a ronreption of the 
tar^ltnc^s willi wliiili appnixiinitlely jiiiuil and prti-.-ilile rundu 
Wi re luaii'' during llio coliMiial er;i, ari'l ;it nui- li l;ilei ]MTii«U. 
Ani'inj; the otlnT causes for priK nu-tination were (he «ar« in 
which the coli'iii.-it.'! woro involvod with tho Indians and tho 
Fronch; tlic dniin on the rcsourco* prodiicoil l<y tho Kcvolution 
and i-onflirbi which preceded it; and the oxponiw of Indian 
wanandtheaocond warwitb Omil Brilwn. Such diatmhing 
events greatly retarded prcgects for the oooalraetion of bridRMi 
canalf, and lunipikc*. which were propoaad b]r progressive men 
in 0omc of tlie states during tlio tliird quarter of tho cightecoth 

oeotunr. 



ECONOMIC EFFECTS OF ROAD IMPROVEMENTa 



THE inferiority of llie col.miid !in<l tnnny of the present 
ciiniimxi roiid'*. as (■inipnreil with modern .-tiindjinU, it 
reilcctcd in the length of lime rc<iiiiro«l to iHjrfonu ordinary 
journeys or to coniluct freight niovctnotilK. and the limited 
amount of internal trade. The diflerence between the ooet of 
paekJmne tianapontation, and the eoal of movemenia in 
wheeled velhidea over reoaonal^jr good raadi la BQgrei>t> that 
■IthoQgh the Cnneftoga wngnn it now loolced upon as a voner^ 
able ty|»c of aniiiinity, tunliin --. nml oiirrou" expense, it was 
an iinprovenien' on pre-i \i-tiii;^ aji|ili.ini'eii of ^^carcrly h's-* im- 
portance than tli:il r' I i nil il iiv '.'lie e.ii ly l a;l',VJly^. 

airoitg pai k-hoix'^ of S oiljiml u-ilsIIn .Mirriiil three hundred 
pounds. With a cart, on infi ri ir r<MiU. one hone OOoId faaul 
five or aix hundred wtiight. By niatGriaJ improvementa in 
road% it became practical to increase the load of a cait^ione 
to ei^t or ten hundredweight Bjjr making flnt-mto roads (he 
ordlnaiy load of a cart-horse became sixteen hundred weight, 
and on some g<M>d niads a strong liorw was alilc to carry more 
than n t»in. Tliis wvon-fold im rouso in the power of the hopie 
repri-«'nl.* a c<.irr<-.-pon<hii>; inrn-a>e in tlie area.-i omt wliiili 
bulky freight could Ih' ecunotuically iiiove»l, in the iinenlives 
to prcMluotion, and the development of national ami iinhvidual 
wealth, Tiie general law governing thi» Mibject is well stated 
by an English writer, who sa^'s: "Around every market-place 
you maf anpfMaa a numher of eoncentric drtdes to be dawn, 
within each of which eertain articles beoome markelablo, 
which were not so before, nnd thus )>ecomo th(> sotiree of 
wealth and prosperity to nniny individuals. Diminish the ex- 
IM'iiM i.f ciirriiv,;e hill one farlhinf.-. iiiid you » idcn the circles, 
you form ii- i( were a new cruatiiin, not only uf stones and 
earth, and trees ami plants, hut of men alaOk iiid What ia more, 
of industry and bappiucsa." 

eoar op TRuraroaTATnn cm nrFcmon ROAsa nr timx, wF.tR and 

rt-ik, .*si' «om;v. 
The coct of transpurtatioii on inferior roiuls n[!<'cst!arily varies, 
to n great extent, with the degree and nature of their imperlto- 
tiona, the character of the vehicles used, and the prevailing cD- 
matio influences. Over many rootoa epeeially un&vocaUe sea- 
sons male a pnwikal blockadei whkh may be of oornddecafale 
duration. Snow •to^n^ floods, freaheta, heavy rains, froering 
and thawing may nil ;;ieatly iiiijuNle iiml mhih ti)iief< iiltwitutoly 
prevent nioveniotits wliii h i ;m lie made duniiL: fi'. i inihle epochs 
with comp.milive oa."e ami ■ liea]ini'>.-i. The lri-ii;lit rliargos for 

transportation over poor roads lluctuatc.i from a pmhihitory 
•tandaid, or a state of things in which goods ciiniio; w inove<l 
at aqf inioeb through many intervening grades, but the lowest 
nrtee attainable are too high to render it pomible to nam cheap 
and fatdhy artides over cooaideniUe distaoeaa wlthont inourring 
an expenditure greater than their usnal market vahie in im- 
portant rompctitive niiirVi t-. A uentleinan infi iniivd the T\Titrr 
that ill the spring of I vJl he paid per hnri'lrej pounds for 
uarryit,;.' harre;:* of inackere'i fr.un l'ir;liuiel]iliia i .-^imn-rsct, 
and tiiat at that time the rat« from Fbiladdphia to Pi 



wiui^ll piT one hiindn d ii.iutiri-,. llie laller rate is «-(piivalent 
to JiJl per toll for a di-^laiice of a little more than threo hun- 
dred miles, or nearly seventy cent« per ton jM^r mile. Tlie rate 
during favorable i<oa»ons was much lower, nnd the high figures 
given illustiale the extra eoal neeaaaitated by the daqger of dfr 
l^yaandinten^tfaMt. Oneoftheperilslobeatteoiwtercdwaa 
a snow storm on the AOegbeny mountains, which would tem- 
porarily render the roads impassable. In towns and citica 1o- 

eatc^l in Rocky moitnt.nin distriels. depemlent fi r ^i;|;|ilies iijuiti 
disl.^nt rc-^ons, (irii'c s fur indis|n nsjihle arlirlei p-onieiinie?; ran 
ii]> nearly to famine nil<'.-i liefi.re laiUvay- were coiiilrncttd, Im>- 
cau«<^ communications with the outside world were cut ofl' at 
unexi>ecledly early penmis in the fall, or the reopening of liada 
channels postponed later than usual in the spring. 

Rir some pu ipn ee K ioeh aa the flunishhig of suppUea for 
fofta in remote interior districta, wagon transportation over 
long routes were indispensable, regardleai of cost, and flguros 
rclatinf; t'l these movements furnish S4>me of the must reliable 
data ntuunalitc in rcgani to the prices that have U'on paid in 
this coinitry for «ueh wrvice. As the piisi>iliilily of Iniliiui 
allitcks WHS intermingled with other risks and dangers, the s\im« 
paid were somotimoH [inihahly onhaneeil by this additional 
peril. The miscellaneous statements appended will enoUe 
the intelligent reader to make due allawanco for this pecnUar 
drcnmstance, and to form an approximate correct catimale 
of the cost of (nuwporting fivight over inferior mads, and the 
extent to wbidi impiovamenta in mada reduoe the ooet of 
freii^t movomentai 




ram OP MovBmm n jkihthkm amd i 

Tho introduction to Boor's Manual for 1881 
the beginning of this century freight di>sii;ned for Lake Eric 
and the west vva.-i traii-ip' irteil ov. r a ri iiil'' liailiii,.; from I.ako 
Ontario, and tlial from the tnoiiih i>f Nla^;al■l^ ri ■, rr li i tlie head 
iif ihe Kall.-i, war" a porlaije of mile;', The i iiniL'<- for trans- 
porting a liiishel of RjiU for this distance, lu-eording to the re- 
port made l>y Mr. (ieddofi, in ISO!), was 75 cents; and for a ton 
of general merchandise, |ia This was at the rate of 85f cenia 
per Ion per mile. 

Itiastalfld that previoaa to 18M (be coat of tranaportingn 
ton of merchandise between BnflMo and New York, over earth 
road^, wiLs $100, and the time coiistuniNl wiis twenty days. 

Ei«;;le s History of Pennsylvania, in descrihing the rondition 
of the settlements west i .f Ihe AUeghonies cites Dr. Caninhon 
as authority for this hlati inent; "For several years after Ihe 
peace of 178.3, there was nothing but a horse-path over the 
mountains; so that salt, iron, powder, lead, nnd i ithi'r neoctsaiy 
articles had to be carried on pack-horses fnim I'hil.idelphiato 
Pittsbuigh. As late aa 1794, the year of the insurrection, ao 
bAd iMir-«*>MiaB^ Iked freigkt in mgont ooM fnm Jhe le tat 
(UA'' •mndt; ludt sold for five dollars a bushel; 

irr -vto**'*'"'v cents per pound in Pitts- 

bi ^ 

nited States in 1S52 that "the 
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IHiec ibr tnmpofling lif tmna in ihU nmiitr}' n | From Aaeun to 

iMMbel nf irtiMt or com. «r fiO pmmda of mcrcbMiliw^ fiO, l»<""''r«f ">jle ^ 

ngca, hM been •hom » and ■« eenia for m mll«, i Tl.^nv.nurr hdngtLlVptr ll»|HRBdapvlWmOcK«r»A«Mila 

<>qual tn alviut 15 cenu pt-r l<>n ik t milf> for Brain, or tl-'' in^r 
IfJOmitro, and IH r<-iil« j-fT niili-. <>r$l^ piT 11«> miles, f<ir Uif 
Iruii'l ■ r:.!.;: "i' •'' I' ll "f" iiu ri liaiidiH-." 

Ill n tiK-iiiiiri.ii ii'ii!r< ».-Mxl -iilniti' <if <'tiii ntui 

North-* f«tfni hikI (1ii<iipM, MilHnii)ci < :>il<1 .-^i Vaw], u> Wih 
cuiwin U-tri'laturf, in In'i, tlifV iwiy: " Wlioii llu^ rtatts of Mar) - 
land^ Virjdnia, I'i-nn.«ylvania, and Xuw York ciileretl upon the 
CMUtnicliiio of U>eir canaU, • Um of freight oouU nnt be rar- 
tied over aoonfinafy liiiihinijr for lem thMi ten eentaamik-, 
even when the hitdiway viai< in th« Iwit eoodttkm; vhilo owr 
the cnnntry t\<iuI*, new, a* ninny in 1hitital*(WiMonf>in) ore, 
will) riM ky hill> ;in.l *.,{\.A, ^ lil in the bottom laiid% tfw coet 
averaged 'JU uciita |>tT lull a niilv." 

am or mttm uarnasen nt wncmam tm toanhmrnnois 

Tn Hrnry C far. y V llanu iiy <if Intt r<T!>U, he iavt, in refer- 



! par t«Ni |i«r mile 

"The ratM at which Goveminrat haa made its oontmcta for 

uaU'iii tniii*].- piliili .11 111 N< w Mrxiiii fir I"^!-""-'.' ar<\ — 
Fn.m A|.nl In Nn. inUr, $1 29 |i<-r I'lO i^niii.l* 5» r 100 iiiiSoi. 
K'T Nin-iuU r. f 1 Tj \KT |-.iiihN ]« r liO iuilf<. 
Kruiii li.-. iiiiUf. U. Apnl. t- !- " IW i-jiitmIs j. r 100 

liiili^. 

Tlic aTcrac biiri;: |1 42 |« !- 100 i«jund« |«i Irt) miles, or 38^ 
per ton per miJc." 

Tbia letter aIm> Mated that "the knraat ratca paid hf the 
Unii«d Slatea for vagon tianqioHatiaii, tuder Ua couliaela, 

Niiue I8tVl, inrhuiivc, bting the aummor or loweal fates, wo aa 

folloW«: IWV,, 12.(0; lsr.f.,tl.3S; IW.tl.SS; l»»,$lia>." 

In isiV) <i|H ru!i<inH <if ox tr;uii< -i lit wot fmrii Alcltixm and 
othiT Miv.*iiiiri riviT jmiiilri t" I'i Umt niul viiriiHis plainf Kinl 
iniiUlidiin Jiliirr^i ami furli* w rr ■.f fi)'.l i«>: A n;;iil;ir ft. ii;ht 
(rain, fully < iiiii]ilinl, ooiisisttsl of twonly ^ix wagmis, r»]>i>l>lc 



.■111.- t.. II, . ir;iii-[...;tati..„ .,f , ..11 ,i, in .Mi>K!n'ipi>i Wfore a ruil- „f j,„„|i„|, ,;,(i(«) "jH-umUof frtjiglit »>arh (which was the ordi- 
way n.ii-trnrt.-<l, dial ho wl.tjumd fr.mi skmni-r's JoumiU j load), and each team waa dnwQ by aix yolce of oxen, 
of A)rri«i!iurf ih« followirij? »i«t. roeni from ..n- « In. fiimiobrd jng cacn to each foil tndn. Tlicfoirafe Iniaa dodUe 

it «« the reault of luajaTMnal ol*. rvati. n: ••i»f (h.- expense of t,,i, gnMjier.and mmwroua cmignal paitiM. 

lUafirat movement, aoine idea mny l e fornH-<l hy tb<i«s who ^, ,i„„.^ .j,,^;,,^, j^.- ji ^„ «tin»aled that there were mow 

;iil. Ill tlio ffiring of 
a |Hiiiinl fnim Alilii- 



hft\-e fceii coiuin comiqg ovw dreadful roada, up (o the hub, 
draKKcd alowly aUntt; 90, 80, or <fO milea, we liave aeen it 

coming into Natchci and Vifkiiliuix, liaulod hy five yoke of 
oxen carrying 2,xi<> to H.lHiO j«mnil.i, and co "lowly llnit motion 
wa.s M-ari rly j« r'-i |ilil>li>. Si many ji. ii-li in tin- V'.ki' in winter 
and (spriiij; th^t it h.i^ In'cn Kiid, wilh .-i.iin' r>,iij;;;f ration, that 
you mi.uht wulk oil dead oxen from Jjuk-nii to Virkslmn;. 
Thi» mm Itrfrirr tlf niilrnrxit tm» made. A wagon wax IoimUiI u|i, 
sin H mill-* fioiii N il. hrz, and atartcHl at night, ajid ruacluv 
Uirre in lime to grt Liu-k the next nigtit time enough to 'load 
up.' Thus ten oxen have been imrinif and Ittutinf on the 
road for 24 liouni to make one load." Mr. Carey Midas "Here 
wflinvo five yokpcjf oxen traiviiMtrtinK 3,(l(K» pntindRftday, a 
• li-Mnee ..f only M mile*," and in an r.-tiniiili' ..f the onday re- I 
•jiiirnl l..r tin- iii'iveniiiil lie fixot tlic asi rujje ■ o:-t of wui;iiii.s at 
9HI) and of oxen at ' 
Utnii-ieud'i* Texaa Journey, deacribing a trip through the ap- 
proorbm to oa--<icni TexM^oboot lflM,ii^. "We roetaintlio 
ooune of the day, namenn» tnlton mgoDi, two or tince tome- 
timca l<i(!elher, drawn by difoa or four painof mulea or oxen, 
goine (ilowly on towMI NatdiitodieaarGnind Erore, each man* 
at.'til hy iiK nepro driver. Hie load is eommonly five balcn, of 
•KK) pouiiiU em li, Kiid tlie eolton eomi s in (lii* IiilionK way, over 
exeenilile ro:nl«. di-tniii <-^ orilOainl es eii l.'iO iiiil<"<. It i!» usu- 
ally liiiiiliil from tlie eusleni tirr i 'f Texas ci iimiicfi (i> the Sii- 
Ijine, hut tills yi iir lliere hatl Im i ii no rin- of water in the rivent, 
and from nil tliii« re};ioii it niii^t lie eairieil to Ued river. The 
diftancL' from ihe -Sihinc iit hero aliuut fitly aiilea, aud the ooet 
of thin transportation ia about one cent A pound; the freight 
from Grand £oore to Vow Orleana, from one to one and • qtwr- 
ter ccnla.** 

OisT OF WAGON MOVEMEXTS OS TlIK rL.VIX». 



tliiiti tli;iii'i 11 till •i:-:uiil wapniK on llie r 

llmt _\i .ir (n ul i- «( le almiit twelv nf 

Hill to J). iiM-r. i.ii'l lirii 1 11 l eiits to tin im 'Uiitaiiis lieyuiid. In 
the fall of l.si."i lri i^-hl.s uin-alHiut 1<>« eiitsi jwr im.uihI to Denver 
and r.'J wntd to tho mountains. Tliii? is at the rate of aKuil 
.'IH ccnbi per ton per mile, but aome allowanre cbould be made 
fi >r depreciation in the aurenqr, legal tcndeca tb«a beiiK; taor 
siderjiMy Ik-Iow par. 

liati s l>y ox icama in anmmer to Denver In 1860 were from 
ID to 11.') (1 III" jH r |iiiund: in I.^^'d, fruoi 8 to 10 ccnla per 
iKiun.l; ill Is*'.!, from to T i i ni.'< \» r ]M>nn<l; atwl tho general 
jiri. <■ w.i^ 1 n nt )i< r j.. .nnd p. r lininlr. d mil. ■• iMl llie railroad 
wiia l.iiiK. Al tliis siinie time in winter I'l ii^er men liaiitK 
]Mtid 2.) cents f..r fieiulil hy inule It anis. Time fr.im t»iiii»ha to 
l>onvcr, 40 to (iO djiys hy cKllle train.*. To .Salt I-jiko in ]s<V» 
the rate WIS 25 to 30 cvntx, and the time niMiiit six mont).-. 

Hall's Guide to the Great Weil, publialiod in 1863, m^ a: The 
(hllowini; itema in ngAii to the eondition of the roods leading 
from tlin Mis.simri river to Fort Keartn-y are |Hiblisbcd in the 
Omaha City Heimliliean of July 21st. Tliey ore worthy of an 
attentive |ienisiil — 

"Tlie roads north and south of the I'lalte are i iiu:ill\ -,ile or 
dangcroui*. Military ]Mist» lire estahlislml on the f. .ulli r.iinN 
from Hi;; Sandy to Kesimey, and the iiurthoni nwid ii< prottn uhI 
hy military i5lAti<iiia from CoUinilnui lo Koiuncy, bc^dcs ad- 
vanced lairalry poala at Pkwnee Beierve, Wood river, and Loup 
Fork, over which stream ft good fony ia numfaig. Tho Platte 
can lie fonled oi.i.o.iite Kcamcy. 

"TraiiiK ^oiii); wi/.H from Keampy are roqtlirrd to form in 
companies of lifty iiitii. d lin n, and must .neleet one of tb<^ 
numlier to ai t an eii|.!:iiii, umli r wle.se <(.iitr..l the train re- 



miiiiis until it rcaehes ilc des(tn:ili..n, It is aitki-,i'.". t.. iV.rni 
In a ri piirt of a eoinmitteeof the House of Reprcfontativcs of I omiiaiiien in the tow ns on the MiisBUUri, its ihii Jtrefiuilion 
the I nit. d Si:it. s, dated May iS'rth, ISW, in reganl to the Kan«a.s give:* greater ntvurily to the traiua, and avoids linnseMMty do- 
Faeilic Railroad, tfacy my tbaftbcre are three tcgimenla of lay and expense at Kearney Giy. 
troofia in Kew If exico (two of inbntry and one of cavalry). 



ntnrly all the mi]>plieH for which are wagoninl from tho end nf 
the KniiwiM Pacific Ilailwny nt i» eost of $1 per im fMinnds 
|MT li«» miles This in at th.- rale of (^S'Hi ju r ton of '2.<Kii 
jioiiiids |M r liNI miles, or li'ii"^ eenls jM-r ton p. r nii!. ." The 
Hiltliorily for (his slali niriit is a letter written hy IK II. I'lieker, 
Acting tiuarlcnnanler-Oenenil, to \V. J, Talmer, treasurer of 
the Xaniias Pacific, dated June lUh, 18<*k, which ahowg that the 
rato named above was eomiderably below the average rates, aa 
win be aeen liy the followiag cxtncla^ lefeningto roule Na 2 
on the road towards Kew Mezicov which Ihe railway waa 
then being iHiilt: — 

"I1ie ml. s ]iai<l hy Goveriiiiient for WngOD tnuupottatiim CO 
>aid route in \^i7 were a.« follows: — 

From April t.j July .'Ih, $1 2s i» r lOf' pf uml'. (k t Hio mil.-s. 

From Joly Sth lo jaly Slit, $1,601 per UiO poond* per UK) Bailee. 



"Small bands of Indians era hovering akmg the taadt, vaUr 
ing a chance to phindcr single vngons or smaQ tndna, as th^ 

have n>rpiitly done on the South I^atte road. The Fkwnee In- 

dii.iis, w h. .><■ res. rve is on the north si.le of the Platte, are sup- 
|joxh1 to h ue eoininitted these de|.re(lati.nis; tlii'K fore, (hp 
military e. iiiriinnili at l!:;.; San.ly an. I ( .luniLns 1i:im- in-true- 
tionittoliallall trains lU those i*tati>piis until they luiiiii.. r twcniy 
armed men. At Fort Kenmey, when the fifty amnil men have 
•elected tlieir leader, bis appmntment will t>e approv. d hy the 
post commander. At Brownsville, Nebraska Ci ty , PlatumouUi, 
andOnobs subaltern oiBem an stationed, who will give all 
infoimation regarding western travel that may be needed fay 
the cmigriuil or frcit;!iter. These, at preitent, arc the military 
regnl.'slions. and we ni\.- them for the benefit of those directly 
intei i .-t, .1 ' 

Of the jouruey lo Colunuio froiu Missouri river town* in lS6o 
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Huirit Guide to tilt' Great Wc«l said: "Emi^ahtit with gcKMl nx 
t<>.'inifl will nmke the diittnncn in from :W) to -Kt days. IVrtieo of 
23, or 100 oniiKrnulH, l>y cliiMiiii); tngother, vtux provide llie 
nei-etwiry ntilRlit at niluei-d nitin, and eroKS the ploirui at an 
cx(M-nM', it is Kniil, not exceeding ^Si to $;V>." 

In pviiig ndviro M to imrh journey.*, the Guide t:iy»: " A« Ut 
A leiini, for iiiiuiy n-iixons tho ox in jirefcruble, fintt, l>eeause a 
team t>f oxen in cheHprr than ImrM-s or rnules; seotndly, he- 
eauM) they rei|iiire Ichn U-viX an<l ntlenlinn, and liMtly, lwN-imi>o 
they M>ldoni Mray, and arc, tlK'n'foro, not on liahic to l»e stolen 
or«lninpcdeil hy the Indiana :is horMKor nuiki>. A8 to a tvuKon, 
I advise you not to ptirchara an exp4-n»ivc one. A roniinon 
h]nilM>r wagon, huch a.^ a farnirr would select to do hi» ortiinnry 
farm work, in (he nioKt tinitnlilo. ... It ohoidd Iw of the 
Ixvt miUMtiied luniU'r, and put tojielher finnly, «o nji to Ktand 
the drouKht of the plaini>, and should 1m? eovcnil with ennvas, 
and lined overhead with oil-cloth, no tlial there will l>e full pro- 
tection in Klorniy weather." 

MOVEMENTS IS TIIE ROCKY MOI'NTAISS. 

Captain Marcy V Prairie Tnivcler, dewrihinf; orerlan<l roulea 
to California antl Oregon lM>fon> eonlinental railways were ci>li- 
Mnictetl, Kay*: — 

"WngoiiH with nix niulco idiould never, on a lonR journey 
over the prairien, Ik.< liHuleil with over 2,I)H) jHUindu, unlcw* 
grain la tronHported, wh<-n an additional pounds may Im.« 



taken, prondml it ia fi>d out daily to the team, When gruM 
cuni'litutes the only foraijte 2,<ltlil poutidi* i* deeniMl a iiufllcient 
load. I rcpard iKir Gi)Venin»ent wap>hi* an iinncceiiiumly heavy 
f<ir nix mides. There in Kuflieienl niateriid in thein lusUKlain a 
hiinli'ii of 4,lit» ]Miund.<, hut they are M-ldom loaded with more 
than half that «L-i)(l>t." 

Tlic prohnlile duration of ati overldiid journey in Iminn from 
the Miiuuiuri river to rjilifornia, after the r<iutes hod l«een well 
estalili.'iliiHl, wan c^-timateil at alHiul llOdayH. 

Captain Mnlliin. of the ruit4'«i StateH army, in a n-port re- 
lalinK to one of the national highway* he con!ilru4't4'd, wiys: — 

"Tlnis cnde«I my wtirk in the lickl, coi'tiup wv.'ii yi'arn of 
rUwe an4l arduous att4'nli4m, exph.ring antl 4>peniiig Ul> u road 
of miles from the <"4>lun>liia t4i the MiiMmri river, at a e4iwt 
of tSKl.tO), . . . Our nwid involvitl I'jn niilen of dillirnli 
limlHT eulting. 25 feel hroa4l, and 30 mcni>un-<l inile.i u( exrn- 
vati4>n, 15 t4i IS) f<M!l wiile. Tho remainder wait either (hruiiKh 
nn open, timU^rfMl t-ountrj', or over 4)jM>n, rolling prairi4'." He 
thinkni a reowinalile lime for the jonmey, would 1k>, *'alli>winK 
eighteen tlaya for d4-l.iy», contingcneicj'. and recruiting animnlH, 
forty-five cLiyn, with htnch'd wagons; or thirty-live djiyi* if you 
are traveling with park animals." 

In the early yenrn of the nineteenth century it took T..rwiH 
and Clarke, tliu «'lel>rale<l 4-xplor»TT, two yean* an>l a half to 
(ravel from the MiniiiKaippi to the mouth of the Culumhia river 
and return. 



COMMENCEMENT OF TIIE TURNPIKE AND BRIDGE ERA. 



T II K lint iulvanr« in American iritcmnl tmn«portation tys- 
tenw of eoiiKiilerHhlu MgnirieaiM'e, iH'yond the ghiw and 
gradual improvement of local roa4L<<, was derived from the ron- 
Ktriii-lifin of turnpikeitatui hridges, liy conipnnieA, wIiohc capital 
wua in nome itiManeea partly derived from rtato or county 
Mil»;cripli4>n», and in othem whtilly from iiulividnnU. Tlie 
g4>n<.?r«l flate of allairH at the In^inning of the nineteenth cen- 
tury may l>e sumnu-d uji in the Mntemcnt that atleinpt« to 
eonntnu't and (ijH-rate KteamlMKitx had been n> unf4irtunate in 
their imrnfMliate rrsulls that th4>y were practically alKin4lone<l; 
8i>me money had l>i'< ii expeiuk-d on projtHf f4>r improving the 
mivigali.in of int4-nial riverx with4>u( conferrini; any la'liug and 
extenmvo henelll; a few canals had been cominenred, hut n4» 
such workR 4>f eon.iitleralile length or importan4'e hiul lieen 
comph^led; ainl experience iieemi'it to in4licate that the i>cfl if 
n4>t the only praeticaUle in.'th.jd ft>r elHM'ting important iin- 
provemcniH Wiut to cidi^it private capital hy the ho|H- that the 
reveinie dt^riveil from tolls W4»nld reiuh-r turnpikcH and hridgr'H 
over im[M>r1ant rivi-ra remunerative inveMlmenU. In iT'-f- the 
legi-ilalure of reiuii'yivania ajipotntt^il a Knly of eomniii<Moni'rH 
(o make an arlilieial road from Iliilath-lphia to Laneiuster, an4l 
this initial »tcp and the f.irmation 4if a tunipike comiiany hil 
to the coiiMtnii'tion of the lirst extensive turnpike in ihe I'nittil 
Btatei*. Tlie diDlanec from (he hieliuylkill river along (hi* roail 
to I.an4-iisier is fixly-two milcM and a 4juarier. 

n»' ciipit.il i>f till- I'hiln4lcli>hia and IjiiiciLster Turnpike Com- 
pany uax f.'V.o.KN*. hut thin i>un) ln'ing foun<l in.iuflicicnt, it U-- 
came nec4';tsnry t4> apply a eousi<lenil>lc iHirlion of the toll* t4> 
the oinijtletion of the work, and a prei-i th-nt woa thus e:«tal.- 
liohol for the en.«tom, wlti<-h Ful>>«'<in4>nt1y liet-ikme common 
ani4tng AnM'rii'iin railroad 4Nitn[>aiii4<j), of ii><ing n ]M>rlion of net 
eaniinga to rnii!>1i or itnprxtvt- their lincx. AikiIIkt adjum l of 
the turnpike movt'ment wa.'t the grant hy tho h^gislaturo of 
Penn.-'yivania, in IT'.W, t4> Mr. .-Vhrahntn Wilmer, of the right t4> 
erect on hix private propi rly (he hriilge over the t'onestoga, 
near l.ancnft4T, which formt'd piirl of the line of the turnpike, 
and tho incorporation, in the wonie y4'Br. 4if a conijMiiiy author- 
ired tohuihl a hridyic over the Schuylkill river at Market stre4 1, 
by which dire«'t and convenient enlrani-e into (he oily of Phila- 
delphia from (he ea»trrn t4-rininU;« of the turnpike was oh- 
taiiied. It is stiited that the rxiK>nMM»fthi» hriilge wa*t;)HlMIOl', 
ami at the lime of it» completion, in 1801, it wag the mosl im- 
portant wrirk of the kind in the United Stateo. It« length wan 
750 feet, and width 42 feet. 
The turnpike iniprovemenla continued to expand rapidly 



during the early part of the present century, until the turnpike 
system of I'cnnsylvania extenth-d throughoul the entire length 
of the comiiionweallh fr<im I'liila4lel]ihia t4i I'itt.-'hurgh, and 
weM of that city to Ohio, and t4> p4<netrnte m.'my olhi-r poriions 
4jf the (ilale. In Ni'W Y<irk, New Jersi'y, New Kii;{lan4l, tim] oil 
4ithcr pn igre?i.«i ve r4'gi<in«eorT4 «j>oniling innv.'iiients were miule, 
liut nhoni the coinineni fluent of 11)4^ ctntury the 4inly turn- 
pike th4-n linii'licti in IN-unKvlviniia uas the I'liila<h'l]>hia and 
Ijincntter, and the only other turn|iike cuiiip.iny then charten il 
in Pennsylvania was ihe I.,an4-sic1er and Sui'<|Uehann«, whi4 h 
wrtji ci)ninu ni-e<l in l.***'! and linishcil in It wa<4 jirai'ti- 

cally lui cxtcnriou 4if the lliiladelphin and l.nuiihter Turn- 
pike to the t^iiNiuehanna riv4-r at (Niluinliia. 

EIDSOMIC KIFHT OF TfU-SI-lKES. 

Although the great utility 4if lurnpikcs in re<hlcing the rost 
of freight inovementA had at that peril hI U cn well te.sied in 
England, either the lack of 4-apitnt or want of eonlithrm^^ in the 
earning vidue of the stock of turnpike nnd hriilge eomiMinies 
ren4lenHl it dilTw-ult t4> priH'ure (he means nect-j-'ary to coii- 
.«trui l theite muds as rapidly a.i they wit4- tlenin^d hy many C4mi- 
muniliiK. 

The relative atlvantnge* of eniinU nml (umpikcit was di»- 
ciis.si'il. S4im4> of lli4' lignnn and estiniales given in connecti«>n 
«itli the vnrioiH Ri heme.* stiggcste^l throw an inlcreMing light 
U|M>n the vicW!4 then ]iievalent in refcrem-e t4> the Nilal ."iihject 
of c<ist of transptirtatitin. One 4>f the grcnl {hhiiIk gaineil liy 
turiipikcH wiLA the e.stahlishmi-nt of much e:isier grail(.>s than 
those common on ordinary nuuls, and the other «'ii<l pronmli'd 
wa.i the cr4 i>ti<in of a rchilively hard «ih1 i«in<M>tli wirfai-c. The 
thtHtries Ii4-aring on the ellect of thee im|>ri>vcmenti> have lu^-n 
snmrnari/i'd as follow.s: It is foiuul that u|ri>n a kI<i|io of I in ■i-l, 
or I'jn fi'i l to tho mill', n horse 4'an ilraw only tlirei--fourtlis ai» 
much 11" he 4-4in upon a level; on a nlope of I in 24, or ^Jii lect 
to the mih-, only half an much; and on u iiloi>o of 1 in 10, or 
feet to the mil<-, only one-funrlli a^iiiii' li: h\il t h< "c pro|)ortions 
vary with the conilition of (he road, the 
ini're.'i««'d l>y its i!oftn4'i«». Tin- grealei-t 
ilown which horses 4-an eafely trot is 1 in 
with block!); 1 in .'V> or 44) on mai-atlaniixetl 
on gravel or dirt r04ul». 

TOl.l.s .*|-rKOI;l/.I.Jp ON 1 

The act incorporating the Phihi.l 'i ■ 
pike Company was approveil A| 
"An act to enable the Governor < i iion 




graile Iwing 

<^tiiuute<l blflj^^^^^^H^^^^^^ 
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corporalo n fKlnpAny for innkiii}: nn Hriificiu] riuul from the 
city tif FhilaiUslpiiw lo the boruugli of lAaoMlor." Tbo pn>- 
MiMe i« M foUom: "WheroM^ Iho gmi fftmOSfy at hcnvy 
•rticlr^, of tlic KTowih and pradure of tli« emmtry, and of for- 
cipn (.'iM-l-', which nrp «liiily IrnriKiiortcd liHwwn tlip oily of 
ri jlii<l>'I|>Mii mill llir «<itiTii n ntic!' i f ilii ifiii,-, ri ipiirr.i iiii 
iiiiK'liiliiH lit I'fllii lii^;liwiiy, « liii li ciui only III' I'll' ) It'll liy urli- 
lifijil ImmI.i (if iiiiil ^;r.i\rl, ill Mil li iniiiirn r In 

I<tX'V<-iil ihc will 4 ^ of 1 iirriiii^fK from ciiiliiii,' into tlic noil, tlm 
CXjM'iiwd wlicri'of w ill 1m' KTi'nt, ntul it h nuMiiml.li! tliat lho«> 
who will ci^oy Uic ln'iiolitii of Kiich highway »hoiiid pay ft com- 
penwtion Uicrefor, aikI there ia rra«oii to heKen fhat ■oeh 
highway will Iw undortaketi hy an asRociatioo of dtiten^ if 
proivor oncoiiraKcnicnt be ^ivcn by the legislature," Ae. 

Tlio pnarting cliiiiiirfl, whii-h follow, onihrnr«> n spclion rrlnl- 
ing lo tolln, whii li aiillmriyj-H llu' r«inii>ftiiy "Iti i»[i|Miiiit eiit h 
AIkI Ml iiiiioy Ii'I!-k;u1ii riTf" i» ihi v --i ril lliiiik |iniii< r, to I'ul- 
U'tt mill rco ivo frmii nil anil i vny ju rwm ;ui<l j>i!i>.iin» uniii); 
tiio Niiiil riiml thi> lulls niul riitr-H lu'rvinnfttT niciitioncd, and to 
•top any iHTtion, ridiiig. leading, or driving any horses, cattle, 
h^gB, thecp, miUn^, chair, chaif«, phaeton, cut, waggon, wain, 
aleigii, aled, or other onniiigi! of burthoa or pleitiurB, from paaa- 
ing through the Mid gntn or tnmpikcs, nntil they ibBll renpeelp 
ivoly hnvo piiiJ llio «nmo; that in to oay, for every b]mioc of ten 
inili'ii in K iikIIi of th<> r.iici rnnd the folUiwini; minm of nioni'y, 
and mi ill |n.i]i'irtiMn f.ir imy ^Tciilrr nr Ii kut iliitaiico, or fur 
any urcali i i>r U iv-i r inirnlM r nf sL< i p, h<i,;i<, or nilllc, vi/..: For 
pvor)' K-<iri' i>f slifi'|i, Mill' < i\.l4li of ri dollur; for L'Vi'ry wore of 
hog^, OMo-i'ijjliili iif « iliilliir; for < vrr> fcrf of riitilr, oiitv({unr- 
tcr of a dollar: for fvi ry Imr-i' lunl Irs riil' i, or li-d Imnw, ono- 
iixleentb of a dollar; fur evcay miUiey, chair, or dmiae, with one 
bone md two wheel% ono-etgihth of • dollar; tar mmj cfaariot, 
coAcb, RtoKc-^'AffiQiii phMUm, or duLvm, wiih two tuMiMB and 
four whrclx. <iiii'-<|iinrt»r of a dollar; for cither of the eaniincce 
l>u«t iiii iitioiii il, n itli four liorw*. lhrc<>-cii;lit!i'i of II dollar; fur 
every otluT <iiriiii.{i' of pj< :iMiif, uiuh r wlmlcvcr Oiiioo it tniiy 
HO, the like xudiki, luronliii).' to ihr iuihiIm r of vvlirt li. m..! > 
drawint; the milno; for every l urt or wiij^u, wituMi uIh i l^ ilo 
not exmHl the bmidth of four it»ch<% BBO djg^lth Of ■ dolhir for 
CMdi bono drawing tbe eiune; for enraiy eut or wiiBon, wbow 
wheele ftwll exceed in breaAh tmr indioi^ and not exceed 
Mvcn inchcM, ono-aixtecnlli of adolUur for uvwf hon» drawing 
the auac, for every curt or wtm^, the Iweadlh of whoae wheels 
■haUbomore than n-ven inrheK, and More than Inn ini hcti, 
or, heinft of the hrcadth of wvon, ahall roll more than ten 
inilii f. ii\ 1' i i ni- foriMn li(.i,-r <lnitt in^; llic Kiime; forcvriy 
cart or wii};t!"n, the liri'inltli of whone whecln i>liiil] l>c more tliiiii 
ten inehns, and not rxeeed twelve inehe.*, or, lii iiij; ten iiirhen, 
•boll roll more than fiA^^cn iiichos three cents for cvciy honKi 
dmvisg the Mine; for every cart or wat(Ron, the breadth of 
wlioae wheela aball be more tbao twelve indiei, two ccola for 
ereiy bono drawintf the anmc." 

In addition to the <tii<< riniinnlioii in toll* favornlilc to hmiul- 
wlieeliid wiij;oiii. the Hit of iiiei>r|Mirntiim proviiliii tlmt "no 
\v.i',;oii or 1 'll.! r I II ri i;it;i- « illi four » In r1-, t!ii' In iMillh of is liooe 
will < U -iliiill not 111 four ill! Ill-, <hall U- ilriiwn iiloiij; the Kitiil 
rinul lielwei ii ihe ti-ol iliiy of Dei i iiilier uinl the firit ilay of 
May follottiiij;, in miy yeiir or yeiiifi. with n ^renter weluhl 
thereon than two and on{<-hnlf Ioiik, or wi'li more thnn tliri'c 
ton* during tbo rett of the year." Anutbcr clause declared 
that "no greater wd|^ than ioven tons shall bo drawn along 
the said road in anyrarriago whatever, l>etnern the 8nlil lint 
dajn of Decemlicr and May, nor more than i'i;;)it Ioiih iliirini; 

the re>l of tlie yi iir." 'I'lie.-e lulls on liro.iilwliiil.il «;i.'or)s 
were lowi r limn llioie rhiiiri-'l .'i few yi-iirt- nl'li r tin turnpike 
w< lit iiilii ojieriitioli. nrnl tin- ni. n ;i-i niiii li • \ nlmlly oi i nrnil 
is accouuled for by a oIiuim; in the original i liiirter i-t;itiiit; thiit 
if the tolls aatborifcd do not secure a six per eeni. ilividend the 
company ia empowered "to increase the tolls herein above 
allowed so mn^, on each and eveiy allnwanoe thereof, as will 
rni«p the dinrlenib up to six Jier eenl. per niiniim." 

PRCXiUKV OK Tl KNIiKl: .»NM llIMIK.i; KiNSTIU ITIDN IN rf:NNSYI,- 

A very dislini I necnun! of the pri>j;rei<'' niiuie in I'ennjiylvaniii 
tip I I ~. in ll'i- ' 'fi-tnirtion of turiipikep. i nniil-. loul hnilges, 

is fUrnioliud by a ruport on this subject made to ttie Tcmuylva- 



nia fieniite on March 23d, 1882, which givca the roaulta of an 
elaborate invcatigntion. It stated that the hsngtb of the turn- 
pilce roadilbrwlUoh duntoia had been granted waa SfiSl mibMS 
of which Ijm had Imwb eompleted. To the rapilai of tlieae 

rompnnioa Individuals had aulwcribcd f4,ir»8,»-r, and the cuin- 

nioins I'litlli liiiil Hiil^Hirilied JI.f'iilArj An i <liiiiiile of the <letil?i 
illl lirri'il. llilileii lo (he Mll«eriplilill>. lii:i<lr llie lol:ll I'lu-t of llle 
lunipikei f'.KH. iri. I-'or tin eon-tni. ti.m ■ if hi iil;;ri. #1 ,ic"i,_'i|) 
of Htock had iKH'n oulnicrilitd hy imliviihiiiU, mihI $;(.'«'_',iilit< l.y 
the commonwealth, and these sums nikled to entimntiHl amount 
of debta made the total aiui contributed to the conitmction of 
hMlgaa tifiSl^W. To navigation oompanioa the report itatcd 
that itidividtialB had subMwiiied tl.41flijBX|, the commnnwaalth 
had enbecribod 11.10,000, the c«at of tiw worin at the two Oine- 
wnuo rjiiml^ vvjiH estiniiiliil :il ♦'JlSV"". the <'slinii\l*il •■xjM'Oili- 
tiire on the I.< hii;li hy White A Co. Wiu" ♦1>K««I. ko thiil, eici hl- 
mvc of till' 1 vpemliliiri'S inmle hy the S'lnijlkil; iiini .'^UMjiie- 
liAlinii, mill lii liiHiire unil Si Iniylkill NaviKnliitn i i-iiipunie?, 
tlie approprialion^ tothin linnn h of internnl improveim iil were 
oalimalcd at iI,'Jl<1,j)lU, and the entire oiitliiy for tumpiki<i% 
bridge*, and navigation OMnpanie* (exclun vu of the three eoni< 
paniea juat named) waa eitimatod at tlO,i868,77S'. 

In reforenoetotfiodiatricte trovened by the tampilna tlica 
cnmp1eti<d or in rourao of construction the report mid: Sulbcit 
it for the present to nay, tint wlien the work* now in proRrraa 

f .^h,>ll !«■ eiinipleteil lln re will he |«o i oiii).li le utonr romU niii- 
ninK from I'hilinU lpiiiu to l'ill-ilinrj;h, 'Mt.< inili s em h in len^h, 
oneof whieh in nlremly l!iiirhe<l. On nliniuil m.id from 

I I'hilntlelphin to the town of Erie, on the lake of that name, 

; pn.vin;; through Simbuiy, Bellcfonle, Philli|niiiirg, Franklin, 
and Ueadville. Two roada havix^ but a few niilea of turnpike 
deficient, from ndtadelpMa, one to the New Yorit state line, in 
Dradford county, paAting tlimugh Berwick, and one to the 
niirthrm part of the Male, in !^iiu]iiehanna ronnty, pa«»^nij; 
tUrou^li Itrthlrliriii. ( >i je ri ii it i lull -il roaillioiii ritl-'l'iir;;li to 
Krie. pii*>inj: lliroiiL;! Itutlri , Merrer. Memlviili'. ami \\ .Ueilonl. 
The report i liiinieil that when tliew liiie« were ail eonipli leil 

1 "the iiortheni, north-west om, and ircateni Mu tions of tiie rtiite 
will then lie eonncted with the metropoliD, and afford /<KlUUe$ 

for Iraveiiag and InaufOrtahim, vtu^maOed as to eztaU in the 

Those eatisfiKitory a nn ot rn te w i c w t a were, howevcar, accom- 
panied with the statement that many of the new tumpilces had 

Imm'ii eonMlnieted in a very iin|H'rfei t nianiier, ami iiii iiiliiiia- 
tion that it wan doiihtfiil whether the l«>l iin tlioili' hail In en 
ailojitiil in any iiiiiain e. I lie n [loil hiiiil " Tlie ai t ol iiiiikii:^ 
artilieiul roiiib in in it.>« iiifain y in onr miinlry, anil it heiiiMivts 
UK, at) we viihie our prosperity, lo use cver>' meanx within OUT 
reoch to profit by the ligbta and ex|M!ricncc of tliuiie wlio un« 
derrtond the sulject better than ourselvea. Tlie oonstrnrtioo 
of stone and other artilicial roada ia • icienoe which few men 
undentand, and yet which few men licaitale to imderialce, and 
it i.« no doiiht from a want uf ontinar}' pkill in prepariiiK and 
np|ilyin|; the miilerinlii of wliieh our roiidn are eompo«e<l, lUld 
ill sliiipiii>; tlii ir 1*111 t.ii e, ami of iiriliniirj- jtul>;nieiil in tin a|>- 
plii iitioii of lal'or. that tiioHt of our roails have heeii l oniiiin teil 
m.) exjH-nnively, anil fonie of them so hiuJIy." The report then 
refcn to information the eommiiiee liiul (jleiined from a Miiull 
English ptibHoation, entitled " Mr Adam im Hiuidx," indicating 
that a superior qrstem of road-making bad been suooaaifully 
adopted throogh his lahun. 

Of the tnmpike nyxlem of Pennwj-lvania, Mr. Gennt* W. 
fmitli, wriling in IHJS, wiiil: "Sinee the y«ir l"'.""-. I»i8 eompa- 
iiii« have be«'n iii< oi p. iriU' <1 for the plirpo-i' of niukiny ahout 
H,110 milen of tiirii|iike mail". Hue hiitiiheil ami two have Kone 
into operul ion, anil have eoii«lnii le<l nearly -,:W> inile.u of nwulu, 
paamblcnt all .«ea.nin.<, at an expense of tH,*ti,U'<!i/i(». The turn- 
pike fnim Laneavter to I'liihulelpliia extend)i*>2miler, was com* 
menood in 1792, finished 17SM. . . . Other turnpike roada 
have dnce tieen coouected with it, extemfing from TVenton, 
on the Delaware, to ftanlMBViUe, on the Ohio, a continuous 
line of S43 milee, the COHtof wMeh, im liiiiini; the hridKes, haa 
enri ( licil the >iiiii> expoililed oli the n li hrati il roaii of Napoleon 
over the Simiilon. . . . Tliewiioli- «urfai e nf the <.ti<te in 
travri-eil Jvitli the niiinerolK tiiriipikei*, hIju 'ii i \1i im! their 

brancluM to the remotest distr id*. A'ow tff thnn, have fiMtd 
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dividetuU niffitv^U lo rr^itiuiritlr thrir jiropnViom. M' i f tln iii 
\itivv \ ii'lilt'tl lillK- liiori- lluui liai l«'t i> cxjh iiiIi'iI in thi'ir ro- 
luiirH, iiiitl fi'tiiv liuvc yirlili'il tiills not giifTuit'iit i (m 
purpose, am], i-<iiuit'<iu(!iicly, in 8iiin<> ca»M, have Ikc ii nluiniloiKHl 
by their [»rn|irii>tore; l>ut Uit-y Diu«t liul, tberufuro, l>e nxartluil 
m bftving ovcuioned «a luqurofitefaUi expenditure of oipital. 
Hm •ioekholden iu gmmalmn tb« proprietora of (be land 
tnmwedi «tnl( wueqaBntljr, bcocAted by tboe rawh, or thqr 
wan merdianta, intereflted in nsdudng the cxpntM and ob- 
lainilig ft riTUinly i)f triin«portHli<in, whi< li nlji-cts wt re if- 
ft>cted l»y tht*i" mads. IJcfort! their <-fHislnirti(iii rftftiiarity of 
(rttJUportnlioH ira* imfxixfihly. During llic r;i:ii\ -la-inti, ur mi 
litis bruiikinv; »]> the friml, wn^oim vvrn- fi'i'>|iu'iitly >k'taiii«Nl 
on the rmd, Hdnn tiinrii fcir wix'kx. Tin' nicrchaniliM! t-onlotned 
in tfaem «m «ul»j«ct to ityuiy from thi> nniKhnoM and dnnj^r- 
out coodilion of Iheee bighirayi. The reduction in the expense 
•iTIniiBporiatkm, eddod to (he incraeaed value of ihe landa ad> 
JaflBot to the threo great tumpikca, leading Ihun Fhibidclphia, 
Fittaburtjh, Ki'i<-, mill Ti<i^n, linvr iiimmnttNl tn a »inn which, at 
tlie lowt»*t »i<lini«to, cvriiils ilif riwt of consiriirlin)!, nut only 
theiMJ riMuU, I'Ut of III! the liiriipiki> iu tin' xtiiti' I'Mti ii^ i ]y." 
Tilt- »yM<'ni of coiistriiction, however, is criliciMxl. Mr. Sniilli 
(uiyH thai " Mi Ailnni'i) [iliin, aa it ia erroncoiiMy callp<l, has Itcon 
practiced only in two or three caacR, hut to » very limited ex- 
tent, and even fbr tUa partial introduction uf it we urc indebted 
Hi«m to cireuiiMtaneeB (hen to deaign." Ho addti liowever, 
that aundiy iiiuhe he deaoribea "aie eomuon to the tixmpilcea 
uf the Vnioa ■eneraUr," and that ^the loada of ftmiigrlvania 



are coiK ni. s O vsiih ii ^'n ittrr regard to aolkBly and dunliui 

tlion llioRc in the utlier "hili-x." 

' omMmoK TO Ti'KNi-iK^> \si> THKiR n fTct a (HPauvnto 

In Governor Wulf'g iinnual incMiiige to the Icglaiatlire of 
FetuuDrlvaoia, dated December 7th, ISSl, lie aaya: — 

"The ital ttm|inifl voad ever eonatiueicd in the tTnited 
Stalee ia indelHed for ita commencement and completiun to tlie 
Btale of Ppnniiylvania, and althougli avarice and prtjudlce had 
wi 'A li.-! ill iiiiili>lii'il that proud nioninnent, the Fbiladeipbia 
siii.l l.juii li-trr tuiiipiki' mail, reure^l hy llie sjiirit of improv©' 
nil lit that iiuiiiit'i'>l(il iLsrlf at mi early a (iltI'iiI. hy a lii n e and 
violent opiMK-ition to it iu all its Rtagos, irtill |ierM Vi ranen over- 
canio opiKjailion, Ihe lii^hly uii«ful and vnliinliie euter|irii>c wiut 
eventually completed, and the dialance between llkiladclpbia 
and Lancaater, wiiidt before ito eomtmction required nmrly 
aa much tinw to tBavel aa it immt oooupieB the mail Mage to 
perform (he journey between Fhihtddpbia and Fittaburgh, ia 
nttw traveled in leKt than a aingle day. . . . We have now 
witliin lhi« ImiU'V eoinui'iiiwnalth more tlinn 2,500 roilp» of 
tiimjiiki' .■•i.iil-. ilihI IK i « itl.-tjiiiiliii;,' till' iiiiiAirni oppi n^ilioii 
tlu«l liaji ah>:iv< niaiiili>I<il il.-< lf aniiin.-l every attetnjit lo 
entor ui»on a new projoet of iinpnivenietit, IVuiinylvania hiu> 
now witliin her liniitji intennil iniprovemenLti, ronsieling of 
turnpike meda, canals, ruilwayH, and hridge«, all of (hrm coo- 
8(ruc(ed aince 1791, for which there baa been diabniaed from 
the publie tnaauy of (fa« Mate, »ad by eoqiocMioeib it ■an 
eKoeading |87^000y000.'* 



CHAIUGTERLSTICS OF TURNPIKE DEVELOPMENT. 

TDKHFIKEB OF NEW YORK. 



ON'E I'f the niii-t imp<irlant tiirn[>ikns of New Yurk wiis 
ciillril ilic Mnhawk ami lliiiUon. li w.is i.|irii,'il r:irly m 
the prem 111 l eiitmy. A writer who 8ay« he i>iimiiI over it fre- 
quently during; the war of 1.S12 myg that "it wuii run in a direct 
line from the city of Albany to the city of Schenectady; waa 
ahontiizty feet in width. The hllla were graded down to aa 
eaqr oaoent both waya, and the rand paved with oommon 
paving Jitone in places where it was lialile lo be cut op by the 
|M>nderoUK wheel!! of the liugc wugons umhI in curry ing the war 
niunilioiii' from th«> former rity to the latter, wher<> they were 
tiaii-Hfernil to hatti-nix iiml pule hoiil^ i<ii llir Mi hawk ri\i r, 
thence to Ijike Oiilari'i ami I.iike Krie, anil prolml.ly In iiiti rinr 
^latioiia when ne<iU'd. Tlie turnpike wtui ornanirntiNl with a 
row of poplar trees planted on either fiiie, wliieli yave it iiiiitc 
a picturejujiii' app'-aran«? for many jvars, hut which proved to 
be very iiOurious by sluiding it and tender iqg it muddy and 
almost impanalile at timaSi Tlie vast amoont of war material 
forwnrdiHl from the dty of Albany destined to the western 
laked, iMtKsod over thia rond for nome tliree yram, both summer 
and winter, in l;ir(:e wagons wUli liies kIx iiiehei' in «iilth and 
(Irawn l>y i-ix iiml i iL-Kt lini>ii i* lo a \v;ii,'oii. nuriii-; the winter 

nionlliK I h iM' M l 11 tliiw road \-i iiu' m. him.^'Ii from llie roii- 

Btiinl nillin}{ of these w ide-tin d wIk^'U, that it w as ver)' ditfictllt 
for tlie honM>« to keep on their feet. 1 have i*eeii tiiuny of them 
with their (kont (ccth knocked out, by falling on their noeoa, 
.and othendae aerioudy maimed. FVom the olaae of the war 
of 1(02. np to the comtnictioa of the Erie Oaoal, it waa (he 
great market avenue for (he (hrmera of the Mohawk valley, 

and was pliidded with holeiii. or laverii* ac they wi re then 
called, from one city to the other tut closely timt you could 
never get oot of aight of a iwint^K tavam aignhoanL" 

THK NATIONAL ROAD. 

The mo«t important and beeMunatructcd early turnpike in 
(he United Htalos waa (he National road, leading from Cumber- 
bmd to Wheeling, and wbaequently exteoded. The length of 
the line lird opened waa laomtle^ and (he cost of eonatracdon 

$1,700,000. Thn contracts Ktipulated that (he roa<l should he 00 
feet in width, the n>ad-lK>d P.'l feet wide, 20 feet of the eradnaNvl 
part to t« covere<l with Blone is inrlnv deep al the ei nlie. and 
tapering to 12 inchea.deep at the edges, tho upper ii iucbu* of 



the 'itone In he lirnkcn so ii." to paM thrOUgh a ring II inches in 
(liaiiH ler, ami the lower struliim to \n> lir<iken mi iu to ]mu<« 
through u 7-im h ring. The titone part wns to im coverjtl with 
gravel, and rulletl with an irun-faced roller, I U-* l in Icugtli, and 
made to bear 3 tons. The bridges along the mad were superior 
cdilloeafortheerain which they were conatracted. 

Although the prapoiitioB to oonstmct this road waa lirrt made 
ill Oongress in 1707, and the act providing tin- ita conatiuetion 
wait paxM-d in ii^, Ihe tint stage-coaeh 1i4-arii)g the United 
States mails ]«iN(ed over it from fVmherland lo Wheeling on 
.■\ugn.it l;-t, IMS, Of the eini.stnii timi of one of itj< Motions. 11 
mile* lonj;, reachiii}? from Hrii<lilin k tirovi (o riiioiitowii. whii li 
wa.1 reached in 1817, A. I., l.illle, Ewip, formerly of Fayette 
county, I'eiinKylvauia, wrote: "I wait there to see it located, 
and the ^takeH i>uu:k down the nionntain aoraai the old coin> 
mona south of Woodstock, oltenrards Monroe, . . . before 
a dioveUhl of cailb was disphued, and also to see that great 
contractor, Illorderai Coehraii, with his immortal friidi brigade, 
a (houfand Rtmnp, with tlieir cart*, whrel-harruwii, plek!*, shoveln, 
and bUbiliii^ tiKilm, );r:ulin); thoM> commons, and elimli'iii; lli<- 
inolintain-i<ide, . . . and leavinf; behind them a mathMiy 
poiMl eno<i);h for an e.niperor lo travel over." 

Thi.'^ national road coiiiiiiiied to be, for a coniiidcFalile iKiriiHl, 
tlie favorite niUional hi^diway for flonnecting the eelileineiiu 
east and weat of the Allegheny mountaina, and especially fur 
the joom^of oongreaamen and tnmlenitoandfrom Waah- 
ington. Stage movementx pmhahly never gained a hi|^ier state 
of |ierfcc(ion in this conniiy than on this route, as mail con- 
traetors were aiixioii- l i make u ■.■dihI iinpre-o'ion oii (he femt- 
toi'3 and repn srnlatn (>i wlio traveki! iii their C'lulii" luid 
wlioM" iiilliii nee ini>;lit j rinr pi Initial in traii.-;i' imii- with (he 
jMJBl-ollice dejiartiMiMl or appr. ii>n.ition..i for postal service. 

Of this road, as of inaiiy other InrnpikeK, it isi iitatcd that 
heavy travel and failure Iu make prupcr provision for timely 
repairs, wore out the lied. Of the tumpikea of the coimtiy, 
genenUy, a civil engineer ^^K" ' "N^ aa ao ciatw says that 
"under die effccts of har ^ - - - 

pike« boenme expenalvaj 
weather, woulil travel I 
Soi.ii il,i V wt-.i iui]>op|| 
gviiuraUy, and UQS^ 



"^vy trafllc, turn- 

"^Hggj in K«<k1 
^Stog loll. 
>m»ity 
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i|uunti(y iiiiJ w< ight of traffic, Uivy iwrvi'd wi'l) Uifir pur|)uiM.s 
Ui«r»t»> ciliea and lowna wero built up, the ImhIi (hruugb which 
Ihiy pmod wen incniMeil in valuo llve>foM, md the general 
cnhancpmcnt of faixablo prnpfrty waa ten timca (ho original 
coiit of Uic turntiilcc*. Nuw tUiit they are relieved from heavy 
and niinoiM loiulu, they arc, if will nuute and ke|rt,M ttM>ful 
and profitaltio aa in tli«^ early career." 

voDsiur DBK or Trnrraos poh uoirr tsatel. 

Striking illustrations of tin* i-iirructiioMi nf llic lultor portion 
of Uiiaitatemenl are furninhod by Uie tluctuatioiu whirti have 
ooeurrod in the value of tin itodn of tonio of tlie turnpike 
oompauioB of the eountiy. In mnw iutaDOov aAor unking 
from an original raet of tlOO a than to 18, they Iuto again 
risen to Di'arly juir. 

AiioHifrrof II tarii|iikc' iDinpatiy in Pfiinsylviuil;i. whii«>st(K'k 
liiLS uiiiliTK'HU' rUl'Ii lniii!<>li<iii'. I'l:! ni-lii-il lli< v, ii i ■ r : , ili-' 
rolliiwiii^ oxiiliiiialion of it» l>l.(•r;llll•ll^ tin nr. j.' .i ii. »l i 1 ulmiil 
lifty yi'«rK. It «im cliiirtvnit on Muicli iSnh, Tin' s< lu>liilc 

of ratM of toll for every five niile«wiw *» followh; F.ir im iy 
hone or mule, ladon or unladen, witli bia rider <>r Itmlcr, 8 
eento; for every ralky, diair, cbaia^, with one home and two 
wheda, 6 cent*; with two honea, 9 oenUc for eveiy dwir.ooadi, 
pbaelon. i-liniso, !<tnKf-wiv:on, coachoe, or light w«gr>n, with two 
liotMfl iiiitl four wh('<'U. Kvt\\», furcilboroftliu curriuKCit liwt 
ini'iitiiiiutl, »uh Iniir lnTMh, Jo ciiUi-; fir every other carriapt; 
of pliuuiurc, iiiiili r wlinlt vi r iiuiiic it limy Ko, tlm liko Humr, ae- 
cordin;; to tin' iiuiiil<i'r ol' wliceln iiml of liiir>«<;it driiwiii^ tlie 
Ruino; for ovi'iy Mlciji;li or ><li'«l, r<ir»u.-|i horse dniwiiin tlic wiiiii', 
2 conta; for I'vrry oirl orwajjoit, or other uirringe of bunleii, 
wlwoe wheuin du not in breadth exceed 4 iuchet, for evety hone 
dniwiqg the aameb 4 cenli; for eveiy «Mi or wagon, wboae 
whcela afaall exceed in breadth 4 indica, and ahall not exceed 7 
Inchon, fur each horw drawing the mme, S cent*; for every rnrt 

nr vs (111- lin iwhli >if wli'wi' will rls Ih' iii'irc lli.'iii 7 

ilii'lieii, anil nut ii:<iii' tli:iM 111 iii< In -., i >r, Ik Iii^ i >t' llie lin ailtli 
of 7 inelli'S, HI1<1 hIihU toll m. .i r tluui lO imi In |i i ;ii li lii JiM- 
drawing tllC mme, 'Z leriii-, for imm v curt or wugon, the lireudth 
of whuao Wiwela sball lie iiinn- itiiiii ]U inebca, and not exceed 
12 inchoi, or, b«ng 10 indiee, ithull roll m«fre than IS inoliee, 
for each hone dnwiqg the auiMi 1| ccole; for anjr wch car- 
riege^ the bnMMfeh«r«haaD whcela ahall bemoreUniilSindiei, 
for each hone drawing the wmo, 1 c«nt; awl wlien any aucb 
niirriii;;!' af. iri'said .iIiiill Im> ilruwii l>y (ixeii or iiuilua in the whole 
or in part, two oxen xluill Ijv entinuited oipud to <me lionc, and 
every um or mule aa equal to one luino iacheiipiv llw ifote* 
Mid lollii. 

lliew rnle-H of toll were never niuleriiUly cliangeil (uj) to I H-St) 
in iwy particular except that tlio contpnny waa obliged to niuke 
{tfovirion for a chaiya to bo impuaod on one-bono fooihwhct liMl 
vebieloe whioh were either luikiiown or at loaat veijr larely or 
neverdrivenovertheraad when it waa lint comatmeled. Giga, 
having only two whoola, dniwn by oi>o Itorwi, were then the 
fitvorite v«hirl«i for private joiinii'v*. Siilwefiuonlly the «'liurj;o 
or toll of 10 ri'iit.t li t liM mill ^, iir - ri iit^ pi r iiiiii' vui.t iiii- 
poeed on all pl^u^nrl.' rarrtaui'* that liail iDiir wlii i l.^i ami wi n? 
drawn by one lior,«e. In reierem e tn llie );ni<Umiii>n in rluirKcst 
for waguna with vuryiiii; wiiltlm of tire, he «tntu» that "llio 
heavy wegonH arc grAduiilly going outof tuo,w> that wo find 
ftwwagooaof over three inrhoa tread. Our ntea now for heavy 
teaata are four centa a horw for Ave mika^l6 cents for a four- 
honw team, — wlille for one Imrne and a light Ituggy oi'cr tiic 
name di(*Uiiiec the eliar^e i* In i i iii.^," Hie nmil in \-> iniliw in 
leMKtb. Tlie eoiii]i:iny wa." iiiitd' n li l i i luuce (..11 u.i wiuii as 
a division of llvi! mill's Wim ei iin)ile[i il. Three ili\ r>ii ui.s • if live 
milin eaeli were opi'mnl HUceeK'^ivi'ly, in l^lit, ami lSli">. 

The priuiaiy ubjeet Hii.i in furnisli a Mailuav fir heavy tenmi>, 
but the revenue deri veil from tliem wa^ iievii mi 'In e ti( to make 
the rood rcmuncfativc. Jhe fint dividend waa Uucbu-etl in ltlU9. 
The oompaiiy itruggled fur a number of yean to complete it* 
oomtruction, and weu awified by a aubaoiiptioa of the liate for 
one hundred Nhureci (:;i(i,(Kiii). 'iliia stock waa aold atiout IMS 

for jiS per chare. 

S.nti afler |h riml, tlir<iMi;h liK re.u-e i.f pupulaliKU, the 

extensive iiitru.lii. tn ii nf liflil veliiele-. anil jiarlly hy iinjimv 



ally increaaod above the ncecctutry experaea tmtil, fur 
yeara, regular dividends approximating toaix per cent, on the 
par value of the itocfc were earned and dadiwed. The great 
cause of the change wia the unoxpectod ravonue derived ftnn 

iho light four-wheeled vehicle* drawn by one horse, which were 
iHil ill ii^e at (he time tlie timi|iike was eun.itrm'teil. Tliey Jo 
not wear tliu ruiul »» mueli m the heavy iiarrow-wheulud 
wagooi^ end the toD for them Upiapottionnte|y higher. 
ADvinuom a» otwvrxiTt. 

In reference to the comtracHon of thie turnpike he niya: 
'■ Former MiiH riiitenilfiitu <,r mir mad K-enicd to favor flatmir- 
fill er, Imt the |traetii e fur dume yiirii liiii» incliiieil to eonvoxity, 
or u Hiirfa'-e hi;;lie*it in tlic niiilille anil xmimiIIii^ olf to ihe i-iiUti, 
A flat Mirfaee Iuih wiiue lulviinlii^ei-, in ilistnhiitiii(; travel i-ver 
the whole roml, nml IlitiK miikiiig the wear liiore nnifiinii. In 
convex road* tlic travel tcnda to the higher auriiicc. A flat 
xnrface is harder to keep diy, and oatnvel la moet wearing en 
wet Mirfitcee, our aatpwianeeaeema to demonatrnte that oimv«K 
Kurfttcee are prcfcrafale. In repoirs we nao limeitone, believing 
that it baK hii|MTior fneilitiefl, on account of Its tendency to 
iiiin|ia<-tiieKs." In reference to the rolbniion <if toll* he addl: 
" We have four ),'alei» at an u\ era^e i if tlin e niile< apart. It in 
I iinpriictic'iil.le to collect loll frelii all v\hi> irie the nmd, and 
priilmlily oiwvbalf of the travel payn lei toll, on ueeoiml of the 
large numlier of penona who uce tiiu road only at poiuU bo- 
twoen the gatei^ ttiua avoiding puymenta." 

Tt.-RS I' IK E MS.VSi ■IKBl.VO. 

In ronRtrurting tumpiken, licfore Ibu era of canala had fully 
conimeiH'CHl, a variety of inothoda fur eecuring the rcquiaile 
financial aid were adopted. Over a few routes the United 
States government paid the expense. Over many otbem pri- 
vat4i cnmpimicfl mippliod tlie BMUW. Ib some c asM they were 
aii|e<l by xnlwriptionit of Hlalm to their slock, and in Others 
lliev received no nu ll a-.-i-lam e. ( >lh< r tiini|(ike.- " i ie I'on- 
flmi lol or exli n.li il li) u < >iii;l i.'eUion of the eonlrif lUions of 
Klatec ami eoiiiiii. Tin- «i ctern jMiriioii of the turnpike eim- 
ueeting IHttsbui^li witli i'bilodclphia waa eonotruclod in tliu 
manner hut described. Of the travel uo this road a newqiaper 
writer says:— 

nB ouvma naiimM. 

Looking beck n( the ekkbne travel eloag the tumpikei, the 
hiittof}- of it is most interesting. Tint of all, both in import- 
ance ami inlcri-sl, wnit the freijjht tratlic on the mad. Hun- 
drt^tbi and lunnlreil." of in< ii. hoI>^'l•, and wnj.'i>iii», year in and 
year out, ei liu li il tii;..:i i ihe Im^y thi>rini>;lifMre. Italtiinure 
aivd Iliiliulelpliia were the greiit eentret) of tnUlic for the w*wt, 
iiiaamuch an nearly all the buying of gimda fur wwtcm cities 
wiiH at these plaooa. Hcrcfaanis made their joumej's from 
riti«lMugh to one or the other of these cities uid laid tn their 
spring and autumn auppUca. Always coming vresl were (he 
heavily loaded wagons to be met. Hardly ever were they 
tliii* Inailed going cast. And no it was that all along the 
' tiinipike a bony, <'rowded stale of afluirs wa« ooni4antly carried 
on. The >;real, lii>;h t<i|>|ii il wie^ions, over wliich whit<' canvas 
coveriliK» were fii-ileneil, lin y Ii.ii^miI along the jiikein long 
lin<* together, formed an iiitere«tiii^: cifht. Six ami ei^ht horscu 
were attnchcd to each wagon to draw the eiioriiiDiiH lofuU ujKilt 
tlieni. The drivers, walking along at the «i(lef< of the lioriM.'s, 
now and then touching up one of tlusm, tliat was sliirking his 
duty, with • IbrmidaMe "btacksnake" whip, were • euiioa 
claw of men. Tlicy mo«tly traveled together for eonprnqr. At 
night, when tlie tirol teanu drew up before the tavcms that 
liiii'd the turnpike Ihnmghout iO* eJiliie h ir.'tl,, th. ic^irn-ti i-, 
alter attending to llieir teaniK, pieii.in il to li.ue a jullv linie of 
it. Wliinky Wiib \ ery jilenly ami elieaii, ami i , er\ 1 .1 -ily iliank 
it. Ik'twocn whiitky aiul curdn, the teamtileni generally luon- 
ag( <l to piitin all\'cly night. Ocoaiionally the Am resulted in 
something wone. and flirting waa added to Uie night's pro* 
gramme. But disturfaanees were no( frequent, and eondderiuK 
dMlnicecn>wd.sof theHemenollenllnMseongngittcdinftU** 
em at one time, tbey niuct be accorded better tcm|K>ra than 
ibiHMi that the wliinky of the prewnt day iniikei.. Taverns, un 
they Were then called, were very numcmua. Half ihe liimw* 
all>n^; the w.iy ai < iiuiiiio.|ateil the traveler. \* many as forty 



extensive iiitru.lii. tnii oflit'lil veliielci. .mil )i.irtly hy iinjiruve- all>n^; the Wjiy ai <'iiuiiiio.|ateil the traveler. \» many a.i fortv 

meats in uaaagciuuul, the iucwino uf the company griulu- 1 or fifty wsgous oAcuiinics stonpod over night at one huuse 
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COST OF TRAlfSFOBTATIOK ON TUXNPIKEB. 



Ibnyof the tcamst«n carrinl bed-clothes with then, and iprewl 
tbem out on the floor, where tliey ileiitin rowi lUw wldien. 
It WM* rough lifSs, but thoy cnjoyud It for all that, and when 

nmrnra went the muniLi that a milnny line niix goin^ t4) 

Iw built iirr(i~4 tin- i<liit<', iiiul witli it wniilil cutiii' <ui cinl "f their 
lilV nil ihi' n;ri]|.ikr. llir' Imwl of i)]i|Miisiti<in fii'iii iIu m' iiifri 
wuulU luivo kilktl ll><- j>riij(!ct, if hnwU coulU havu dunu iL 

THE OIJ> WTAOE-COACH UNE8. 

Tlie etftgo-coach feature of llic old timijiiko is sonictliiiig with 
■ncfa a da^ and livelinm about the V017 tliovght of it that it 
awakeni our interaM. It «m truly the life of the tumpOce. 
Daahing along at a gallop, the fbur horse* attached to the coarh 
forniwl quite a ninrfcwl eontnuit to tli« «Uiwly-plml<ling twinis 
the liij; w.iL'i'ii'. Then lli' Ti' \v.ij> .siiiiii lliiii^ <if Iimrc 
tliiiii nrililiiin' ilitcrr.-t hIkuiI tiif cikh Ii il'^clf, aiiil tlic liii-^H'li^i'is 
aswi ll. Fur iiiiiiiy J i';ir!i two );ri jit lim-< iif n lai In s wnn run 
U'lwitiii ritt.ilmrKli and rhiUulclphia. Sinriint; iluily, the three 
hutiJri'J iiiul fifty (xld miles betn-t!en Oic two I'itiL-!* wan pUMd 
over in about three dayi — that ie, if the roade were in vciy good 
oooditian— liatmon time WW tnoally required. Brcty twelve 
change oThonea wia made, and qiddcly. Ko time was 



loat, and no reel was given the traveler. It wua by iiu uicans a 
ride «( great plea«ire> but it waa the only wiy, and it waa taken 
without comiplaining. Vnially every eix milee a toIHpite wna 

plnce<i, thoiijih mmiftinics the toll-gatca were twelvn nii!«i apnrl. 
niiTO ■iiir clx-iTinK itnnight nltoiit tlio ji.uim-y thiit in lho!*<' 
Jays w;iK fiilTiri. lit lo iiulUr it lu anil'Ic, lit \' t.< tin' ii.. n 

Hhto was plenty to drink aloii;; tlu' way, anil it w;ih l -aii 1 

and cheap. Mini»ton>, lawj-era, statewnien, and all, whil<> In i -« ^ 
wcro being changed at the relay MationB, niahed out of Uic 
riage-ooach to tlic taverim, and eomflirted themflclvea with 
■ooieihing diaering. The liue on the ili^e-eoach from city to 
city varied iomewhat, as did the cnnditkm the loadi were bi, 
or m the rival lines out the cloi<e«t on prices. A through-pass 
tirket from Pit((thiir);h to F)>ilude1phia waa all the way from 
?14 til |lM, win Ii in tin ~i' <lay« nieant nnin> than the farnn Hum 
<liM H now. Till r<> wt ri' K|<i i iul rates t^i enii);niii(.», Imt tlu'y wore 
linmjjlit wtHt in liirfje envcrfd «a>;ons, iiinl iml on the n-^uhir 
eoa< hci. For twiiily-Iivc ynim eniijp-ant travel formed a big 
port inn (if the hnsinesH alon^ the timipilce. It wna mmtly from 
Baltimore, thouiands of immigrants landing thera^ and engig- 
ing pemge to the wast Ihraailii companisi ei^^aged in (hiit 



COST OF TiUNSPUllTATlON ON TURNPIKES. 

GAIN IN THE BFFBCTITE FOBCB OF H0R8E& 



I ineiease of eflideiuy of teams, whidi nsnlted from the 
eonslnwtioa vt the early tmnpikes. is deseribed in tho 
report of the onnat oommismonera of Pbnnaylvania in 1831, to 

he i-iilHcienttoeiiMhlc Tmr Iioimi h which Would draw on a com- 
iiioii riMd, In wMition tn Ihi' >vei;.;ht of the wajjon eoiilaiiiiii}; 
llir liia.l, . iiic t' in .\ <■ nf (im Ivc niili-ti, to move on a turn- 

|)ike not exceeding live di-^n i> of inrliiiation one and a half 
tulMvightflsn mi lea In^^tead of (he daily work heing e<piiva- 
lent to the roonement of one ton twelve milee, it waa equal to 
the movement of one ton twentyeeven miles, a gain of US per 
cent 

Bhortly after the Thilndelphia and Ijuicaaler Ttampike went 

into operation a jnnrnal of that it:i, <late<l January 8lh, 1796, 
puhliMiea at) iniufjiimry diahijiUe, whii h indtcnti'a that eim- 
.tiderahle effort wai» at first ne<'i-^>ary to < luiiM ti.irlir- int' t- 
estt-d that they could advain i' tin ir iiiil.\ iilim'; inli p sti hy iiiiiii; 
tho new artilirial road, and payini; toll. 'I'lio diKciii-sion pre- 
sumably OCCUrsat a ItlaekKiiiith »h\i\\, and om- farmer emleavorii 
to conii-ince the other that he really luiveil tiioin y hy paying 
tolls amounting to idx diiilari in a five tlajV trip Irom Lout- 
caster to Ffailadelphia, made to eatiy to market fifteen barrels 
of flour. 

BOBBtT rtn.TOX'8 STATEinEllTS. 

Art to file actual ex|» nnn of niovinij frimlit over the early 
turniukiT* IJoU rt KiiUon m.ulo the followiiij^ Matcinentfi ni a 
letter addrex.'Hil to Alhert Gallatin, He< ret:iry of tlie l'ni|i?tl 
Stattw Tr- ji.iiry, in 1J*>7: "From liiiladelphia to the Huwpie- 
lianna, al C'oluniliia, is Boventy-fonr niil<'?<; that mad, if I um 
rightly informed, cost, on an average^ 6,tU) d<»lhus a mile^ or 
444,000 doHan Ibr the whole. On it, fkom Ooltmibin to Phila- 
delphia, a barrel of flour, aay 200 cwt., pays one dollar carriage. 
A liroad-whecl wagon carrim thirty barrels, or Itirce tona, and 
|i:iy:< for tufhiaki' thri'e dollar^'; thus, for each ton eat licd. the 
tiiriiiiike ri'.*ivL» only one ilollar." 'Jlii* w followed I'y the 
stjiti'mi nl that tlei sum usually [mid for hiuilin/ a ton <if ll'iur 
eanii li from Coliinihia to t'hilntletpliia (iiuluding the 8uni ^lid 
to till' ovMier of the wagon and team and toIli<), waa $10^ and 
tltia calculation: "I will proceed with the Lancaater tnm|nkc>, 
auppoalng H to eitcad to Fitlsbuigh, 890 nule^ on which, the 
carriage being at the rate now paid flom CMumbla to PhiUdcl- 
phia, that U flO a ton for 74 miles, the too from nttiibur>;li 
Would ainoiKit to $42, at n hii h |irioe, a barrel of Moiir Would 
eoMt i-\ ill (luriagp, an ex|M i!-<' whieli exoliidi -i it t'roni th<- 
in.irk.'l 

One iiupurtniit fael deinon^lialnl l \ tin Mj eonlemi>oraneiiuii 
announcements in that the mere > o^t of toils un the firxl iuliK 

Amtriean tarasikes slightly exceeded IJiS cents per too per 



mile, or nearly double tlie average receipts po' ton per mile for 
ali ficii^t movements by the present east and west tnuk linei( 

and the entire emit of moving flour ttom Cnhimbia to Thilndel- 
phia, wax at (hi> rate of lo.."I ci iils ]n-r t "ii jn r iiiili-, or alunt 
ei;;hti'en liineTt !U< lar^e a fiini as tlu- ivi iii;.;.' riieipt^ of the 
tnink liiii s at the [irfxent <lay. 

The old turnpike ctiiugt'M were not vpecially luKh, in view o( 
Fitlton's statement (hat"oiinHMd of the best kind four honwn, 
and Mimetimes fiv^ are n e c e a w iry to transport only t)u«e loiia." 
Among the dements of cost to be included he embcaoes "the 
value of the hona^ th^ Ihading^ sboehig, gear, wsgons, nod 
attendance." In Ms advocacy of eanala he eatinuitad the daily 
eost of the w>rviee« of a man at one dollar, and a horw at one 
dollar, and mippnsinji that (Vve hofos woulil he iiee<letl to haul 
lliri-e (ohx of iliMir frinii < '■ ihinihin to I'liiLuii ijiliiii, and th.il the 
journiy of seventy-four nnleii, and loadiiiKand niiloadiii;;. \v<iuld 
he made in thnu days, the Imre cost for the teamster, horwv, 
and tolU would he Irnving only a niAi^in of for profit 
ami eontingendes; ttu that if a foil return load ouuld not be 
ruiulily proeurwl the Im^inefsi wax not Hju eially remuix'rativef 

MoVEJiEST nirnvi-j^s niiuviiKi.rmA a.nu piiTsm'Knir. 
A pamphlet issued hy the Empire Tninsp<irtation Company, 
in lt76,snys: "Before the advent of canals, tiamQiortatiou in 
rennq^nuda wee cUeily paAwmed by wegims, stagce, and 
boats. ThewigpBiidKnilqrftnroriixmaaiivo hones, 'with 
their orchestra of bolls,' were huge, broad-tired, mnvas-roofod 
tiaiiw, einphiy<tl hy their ajrricultural owners in the iiKi- farm- 
ini; period hi lwei'ii the mt-A time" of autumn and i-prini;. 
'('onestojra tennis' w is tin tr i;i in rie title; th<nn;h ' I'itl trams ' 
designated those plying lietween the Delaware and the small 
city of Fitlsbuigh, at the head of tliu Ohio. (kmkIs were re- 
ceipted for, time guarantaed (about eighteen niiica per day), 
and kasea pidd for by ttese primitive eanient mnch as now. 
A load ranged from 0,000 to 7^000 poondi; and rates between 
riiilndelphia and PitUiburt^ were from two dollars to two and 
a li.ilf d. ■llurs per lilindrexl pounds. . . . Slen hnndise was 
taki n from Pliiladelpliia to CulumUu by team, nt an expense 
of ' three levies' (thirty-sevcn aod a half cents) to fifty ccnii 
iR^r hundred pounds." 

n o w c ii n e ow rm kahokui. noAS. 

Jonathan Knijiht, ehief engineer of t)>u Baltimore and Ohio, 
rrfi rrinj; to w.i;;on movements on the CundM'rland or National 
turiipikf fii<l uhout 1831, eiiid: "The niaxiimini j;r'"h' em- 
ployi'd in the liK-atiun and eonstruetioii of the road was 0 
di'^reei, equal to nhoul 1 in and there fri'quenlly occur 
stietchea of road for miles together ascending mountains at an 
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matRIES AND BRIDOKS. 



MCOitof linlSL Let tia tee what ia here the actual dnift of • 
hons. 1b» oonmion Imd tot % tetua of Ava bonm k 4^ 
poundaoflMghli pliM8,miioaiidaibrw«if(htaf «ni|iaa,fl(|tta} 

to7|6CI0 potimls, or \JSM pounds pvr h<ir-<'' T'm' rcxiKliinfo «mi 
a level Utho one-eighlcenlh of thifi, vt\\'.Ai lo s.l |miuiii1k, whilst 
tlir finivity nti tlioiiac«ntMtheoiK--twelftli, nr VSt im.iiikI'*. Hut 
Oiii n'?'i»lniic<' ill piiiwiti^; Up the iii«'fiit i« iIk- mm of t(if»c, thjt 
is, Dn^i piiimil''. Murritvi r, (li< lii>n»v Ikk, in iiildltii m tn Umk, d" 
OVcrroiiu' iIh> gnivity uf hi.t <iwii lioily, wliicli, if lu> Khali 
7G0 iMiutiiU, lii *VJ p<iiinilH. TliiH ikIiIihI, nhoWN iho fiiro' of tnic- 
Uon to Ui rually 270 puundii, when all ttio five boiau dmw 
dmuhaaoouidy and equally, and llio rcMid b good. TheMcnn- 
dttioM,how«v«r, an freqnanlly not verified, and Uime b douU* 
IcM a neeenmly in thia ■crviro to mipply honwa that ehall bn 
cHpuIiIi' iif r«(>rtiii;; t\ niiiwiiUr ciuTKy of .KIO ihhmiiU nt (lie 

Icjiia Till- liliio tln-W! hiirwK imploy in p<Trc>nniiif: 

llii' 1ri|i fii iii llallKiH ri' to Wlioclinx, l><<i liiili-M, nvi r \\n* liilly 

ruail, ia unuiUly Id <ky*, averaging U mile* per day. " In the 



Hune artide be eittiniulLH "the wernse daily wngoii of a driver 
about M> cent*, and the a«en«e mitef a boioe, includiqg hoi^ 
iHM^ and eveiy olber expooM, about 40 ctnta; of both u^ether, 
lao oenlo." or Iho charRM ftir tUa movemicnt Knight 

"The rhan;>> for the c»rriai;i> oreommodilloa from Baltimore to 

Wlir. liiii; i.ti llm Inriipikc nmd avoriiRiH nboiit twoti'iils ]>. x 
IMtuiiil, i<r 1^) |HT lot) on (lio wliolo dixliincv of Di*'> iinlcrt, 
Ik at the nit<> of alionl 17 ct iitK p<T ton prr iiiilr." 

Iti'foiv thi* coii'tnic'tion of tho CiiinUTland road it rnjiiiri'd 
finlit tliiyg to po from lUiltimorL' to Wheeling. Thin »h« rn- 
duccd lo Ibrea days. In 1928 Ihore WM forwarded from WImmI- 
ing to BaHamora 6V«r Iho Cumberhnd nod, IJAO tom of pn^ 
duceby mnrothMil/KOwigiMM. IliohopoiinutlMiidmiabed 
tliot by n i<li<;lit additioiMl ndui^on in tiM Mwt of tran«porta- 
tioii nil iiiiiiuiil DioveHMIltof llHM'll lottH of ni'Kli rn jmuliiri' 
over lilt- r<i;i(l to llaltimom Would Ik? wrtirnl- SinOi iiKid ii.il 
jiniiin, liiiwi'Vi-r, «<'n> ri'wrvi'"! fur llir loiin li^l of KlnilKir iiixl 

infinitely groalt-r a«;hiovemenl« (ulwequcnUy nuide by roilruad*. 



FEillilElS AND BRIDGES. 

niTOBTANCE AKD EXTENT OF ROAD BRIDOEB. 



ONK of the importnrjt adjtinftn of tumpikn movoinon** wrw 
llu' iin|'C'tii> il I.MVC to llif r< 'riiiiilii iti uT I Tiili.'c < otiipiiiiii'". 
hikI till' inliiiilioii ol' iiii|>r<iM'<l iin'tlniU f^r ri(.««]iin ciiiull ii." 
wo!l iu< liir*.;!' (•Iriunii*. 'I'tic m in nil KHin-c nl' pn'jiri'Ki Iiiim Im rii 
fmio till' daiijji'roiiii foiil to the tardy IVny, from lli<> lunly fi rry 
to II fiiiii or rhinijy log liriiltif^, and fruni poor hridcrH lo j;r:i< i - 
Ail and aubetantial ones. Durii^ all the rolwaial era there wa» 
nn liridgo oT eonibieraUo magnitudo ia any porUon of tbo 
flounli7,«bUoat Oio pNumt day ovoit tbe ordinaiy iiighway 
bridgea are ao nnmeroua and varied In thdr fimmi, that thi>y 
]•!} far t4i rrd<fin AiiH^riciiii nKid-mukiriK i>y»ti'in-i froin rr- 
priMK-h Miiiiy loiinlii". lowimliipn, and road di«)riil« Ihiit 

IlIlM' I'llilcil 1\ !i..lly !■ ■ k' r]r ll ir (•.llllllloll riMlllB ill pH'pIT onItT 

huvi^ ri'mlcrol vrry usi lul m tvu i' in c'onfitnii liiiK hridgiT, and 
tlic lurgc oxpondiliiroN n-i|iuriHl for iliis pnr]Hi!M^ niity help to 
explain tlie wnuiparativo niiKltH.^t uf the main Iuilh uf numerous 
tboromfaliuca. In nany dlMrieta bridgea wera regarded na tbe 
impTomnenta meat neeanwry, Inaamuch om roada, aAor tln-y 
ar« onco fiiirly opened, are generally at lejwt ]uuiiabin durinK 
the m<inths wlicii the .ntinoKphiTii; conditjitnit arc favonidle, 
Aud it wax very diviralile Ihni iiiuveiiii'iitK i>hoiiltl not l>c »rT<'Kl<>d 
by iWOllen .MlrraiiiN. 

rKiKtrivK uuuKs op ritoauNu mtukamo. 

When new aettlemenla were liiundcd at maiiy plaeaa, one of 
the lirat need* keenly felt «-aii an incrcoae of the fiu-ilitieii for 
crtniHing Rtmimn. 8i>nip of the early piimccni were coni|M>lt<<il 
to ri ly ii|.on tln' aid of Iinl; ..r lo nd<i|tt cxpcdi' ii'^ il it 
wiTi^ vrry iiiiri miforUililc ^r hii/iinlmii. A vivid dwrijilion of 
till- primilivi- loiidilion of alluirN in rt lalioii to lliin niatliT, (li<< 
diwoinforlK it ik i iir^ioiHHl, and tlx- virt of iisci-liiiii o olitjtiiiiil, 
ia ftimi^dii-il in llu- rolUiwing I'Mrm l roim u jutiniul of two 
roUgioua enlhuainali), Jaapcr Daiikcnt luid IVtvr Sluyti'r, wlw 
made an overland Journey from New York to aettlementa on 
the lower Delawaro fai IttTSb— 

"We wem more onsion* in relation to rniMiint; thitt Millitone 
(a trilmliiry >if (lie I)i'Iawnr< . roniilnu lliroii);li Xcw Ji-rwy 
above tlio f.ilU :ind WiKiw iho Kiuiliiii). at haH'-wiiy, wlicni it 

Would Im' hroail. t and nim h fiilirr of wal< r VMit wc 

had goiiu four or live milcH, ut- n.iw llii> Iiou.tk of ihu IntliaiiH 
on the ri);lil,und wrnt to tlirni partly for llie pnrpoBi- of dr> inK 
ownHdvca, for though the min tH-eiiied at times tu oliAte, it Mill 
continued, and partly to int|utrc tlie lient way lo go, in order to 
cmat the largo creek. We entered their dwelling, whvre wo 
dried onnelvca, and breoklhsted a moulliAil out of our travel- 
ini; wiokn. Wo pn-tcnd-d tlio Indiana KMne li.«li-li<MikH, whi<'li 
pU-a«-<l thrni. A-i lo iToiwint; the l«r>^ eri't k, llifv wiiil il 
not .iiKU,i!i).- (i.rtiii.- I m r, a-* Ihi- v\.iiii vmi.i »« )ii;jh in onr 
nhoii|il('r« or hi;;lii r, in one of (In m hhiiWt .| us, and llie c iirri'iil 
wail iMi Kwin ax lo render il inipivivililc. lie naid that not far 

from their hmi«c lived a aoolwmdfcsr, who hod in the creek a 



ranoe, Willi whieh he had not a man ncrom the day before, who 

liad a lior>i' nhirh he s«iun om i. hut tin- daekeliiaki r v<.i« not 
plejuied nt hi>> ll' lint,' H I tt illiout hm ]MTiiii«iiori. We jinmnHHl 
liiiii a guilder lo take us to the wiekeniaker. . . . llm 
Indian liaN iiiu' made htniielf ri'ady, hiok Imth our snekH io- 
gellier, and ti-il lh< tii on hix hai'k foT llW |M(pQM of rnrr} In^' 

Ibeni. which did not suit us badly, as we wore very tired. Ue 
did that without onr Baking him, and ronducted tw in a. dirao* 
tbm mora aoutbnMUrterly to their king or wrkemoker, who 

lived two or three miles from there. . . . We ngreed with 

(he -Mi kemaker to M t UK aep i-s the liver f ir (hrn- (.Miilili r-" in 
/» e«an. The nai keniiiker. I" in)! n aily. ti " ik i me of i iir kiii kn 
to rarry, anil Wi lli on aheail of ii*; and there went tliis king, 
earrying our paek, nimort nitlioul any rUuliiiig on hi" IxHly, 
He condiiel«il us to Ihu rnM'k, which wiia two or three niil<« 
tUstont to tlie north and nortb-eont, over a very dilficult and 
nM'ky hill. On arriving at the ereek, wo oaw Aera ontainly 
wi >ii)d linva Iwea no way of going over, Ibr Iho water was very 
high, nnd mn like a atuice. Wo were then put acrow, I m)'wlf 
helping tlie tncknnakrr nnd our miek-carrier in doing it, em it 
wiiK dillieiilt to go over even in a l anoe. lie t)Mik iiHitpieeeof 
iIk- way, until we oaine lo Ihe right path, and gave ui prof>er 
direi'tioiw huw to proceed further. lie was to cumv for our 
guhltftbe next day, and cany him bade." 

I0(TAIIUI'IIMI3(T op EARI.V PlOISIin. 

Tlie eouiilerparl of ihe ex]M»rienec ju-il dwrilw-tl, with many 
mmhlii aliiini of a inni hiiiiin I'.i-.un i jilil. i li.uju t. i hay pnili- 
ahly hei'ii liiriiii>heil in niiUmnF of lli^lall^e^ iimi in nil men ini* 
dixiriel.t. The neec»-'iliei" or r< i|iiiri nn iil-i imhraliil nalnrally 
letl to llie eflnhliRliuieiil of regular ferrn'^ or Ihe aullii riz^ilioii 
«if eharg'n fur tvrtiveying hiirwn ami pei>i.>n» aero^K Ktr<-ainK 
which omrid not bo ounvpuicntly forded. This was a derided 
improvement on Uio ruitam of rplying upon ImRona Ihr the 
use uf cnooes which were not ahraya avoiloUa and cuuld never 
carry horwe or wsfions. 

It in nolli ealile that fi-r «iinie yearx afler legal provirion waa 
niade fur the i ~ialili-hinrnl of h rrio in rennnylvaniil and Jfew 
Jersey, the li^l uf i liair''^ anlhi-n/i <l <Iih'?> nut ini hiile any 
iiieiition of wagoiw or earrinnin, «> ihjit there was pmhahly a 
pr<i1nnf(ed era afler travel eoniuienceil over Home ini|>orlaiit 
routes in thcae provinnw U-fore it beeame eummun Ut use 
vohiciea on Ihcm. Tlie li«t of law* nuulc at Philadelphia, in 
March, 1083^ deckrod that feny booU for men and hcma 
idinnld be built within one year over the crecka commonly 
eall<-<l Neshiiiiiinee. Setiilkill, and Cfarittccn, at the charK<w nf 
the r.iiiiilii'w they U'loiig inio, and tliat tJlo priec of ferriage 
■' .ill ah 1 I- t» ' I 1. 1 lire a hi ail for eai rying over every pi r.-im. and 
with a liiir>e, four |h m e. ami fur every l<>d horw or other In art 
three peni e " A general revi«ion of hiwjt iimde in May. M'fM), 
provided fur ferriage charges at the placea named above, and 
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«Im> over iho Ookwai* liver near BuriingUw, ud over the 
Bnad> « inn, and tSOwngltt the lut of oheqtce witboriaed U es- 

londwl l>y NiKvilic mentimi of oxen, bunoclu, cows, heifen, 

liiin*»!i, m.-in-j, clift'ii, h<i-^*, ikinl lii^rM-* lojuleii or uiiluiuk-n, no 
n fi ri'iuMM" iiiikIi' lo tarriiin*'* ^^"SI'"!"- Tin- name oniiw-iDii 
M, iirs in ;i liili r n'vision, iiisulc in Xi'i'.r.i. Of tlu fi rry ov. r llu' 
liiiritnii, 111 NfW Itnin.'iuit'k, New Ji'r>«i'y, it iit sUilol (lint in IVir, 
when it luul litfii I'tluMinliitl for Iwcnly ycHrs, provi-i. in v .i» 
only iniMlo, in tliu raUm allowcxi by the aeaembljr, for " iiunw 
end man " and "ringle perion." 

Oonaiderable pngnm during the next thiity yoer^ however, 
is ihown by the fikct that en act peawd In PiBniia}>lren{e in 17SS 
for eatabluhing & ferry over die rivi r S'luiylkill, nl the end of 
tlie Hi|^ Btrrct of I*ii)liulelj>hiii, in aiilliori/.iu|,; ferry nitm, iii- 
eiude'i the fnlLittin^: "Ki.r Jl iM:ii h nr iljiiriul, one i<lnlliii;;, 
Kit m elijiii»e >if lour wliei lx, fix |m m e. For a elinii'o of uvo 
wlieels, four pence. For a curt or wagon, witli Uieir liKulin^;, 
one aliiUing; and without loading, lix |)envc. For a alcd, loodul 
or nnhjaded, one |ienoy." 

AbVAM I-:!* IN KKUKY KYiTIMS, 

Of Uio ferry oystenia usually wloptcd it in iitated that nt fimt 
the tmy boats oonsbted of canoes tadinl tn);ether, ami tlio 
next slafe of progress vas the eonstniclion of plank wows, 
which wiere propelled acroM tho streams by oen or poBbed by 
poles. 

Another advance waa the nne of llio ferry m^io, by the aid of 
wbich the scowH or Huts cr'-.-fin^ nv< :>;<' kept in or near 
given points, anil tlieir tnosi iiu iil I'm Jiluleil. 

In openitiliK ferries ev!iil>li,-lml :it n fi'W very important (To«s- 
ingNof niivij^iililu riverH, liorne power wm eiiiployeil in pmpelling 
boato during the early decaileK of the prcoent century, but after 
Steamboat oonstniction had bocumo Ailly succcaaful atcam feny 
boats at such piscss came into imivenal usSh and thegr hsve 
nnntiiived, Willi oompsmtivcly dtif^modificaticiai^lo ssm Hiia 
piir|Kiiio in an ndmimbic manner and on nvoiyeitenmvesrali*. 
Thcle.iiliiii; I'l utiire of ferry-lioiils on tlie enatemilSVipilile ris > 
iiri- in 111 I ■ ■nliiiiri' with pl.-inn ili vi-.i il l>y Rnbert Fulton at the 
oiit--! '. 1 if -iir. i ~-fiil jiinlio:il nu^ i;::>tii '0, H-« l>otli I'UiU are nlikc, 
null the boiiUi run with L'C|Ual fiu ility in eillier direction. Tlie?e 
heels are uaaally cnmpafKlivcly «h(>ri and broud, mid ni-eivo 
horacw, vehicle*, and paiwcngera from the dhoro directly on the 
en(U of the main Aetk, which is widened fur the purpose. 
When being losded each boat is moved to a bridge with one 
end carried on a float, and tlie other pivoted to the ihoro. 
PaiwenKeni' cabinii are hicated at the aides on the gnaidib and 
occiuiioiiully nn tipper cabin in luldod. Thene hciaU are gen- 
erally iiiailc s\if!i< ii iirly sip ini; and joiwerfid to kn p up coin- 
niMliicaliiin tliroii^li the ice in llie colilcnt winter:'. Tlieiijvaii- 
tiiL,-! < di riveil from tlie powiT to cri«i rivi'ra without turning 
arc very great, a« they ineliidc a niiiterial cnving in time, and 
increased convenience in Imuling and iinloudiii),'. Hie entire 
tuty i^'stem, of which thcae doublo-cud buals is an adjimci, 
was an invention of Fultimlt, which sfforda strong adcBtional 
proof of hiR goniua and praetienl Intent. 

On we«ti'rn rivert the ferry-bimtH genemlly run only oneway, 
n.-^ till y arc ol'Ii^'cd to r^trt^o agsinst sdvetM ctm«nt«, and 
tnaki' lirouil-:>l<> hindin^'s. 

Spe< iiil f< riy lioats of eMia niliiuiry ^i/.c iire u.^eil l«'twt'on 
soulo ini|Mirtnnl points in currying w hole triiiiis of niilruod can*, 
and floats carrying eight lu ten freight cari are lowed acmiia 
I of the great tide-wnter rivers of tin- country. 



EAIU.V lillllH.i: l.l>:i?HTIoX. 

Tlic legal proviMon* heretofore deMeril>ed in regard to fenriea 
probably typiQi*, with approximate arcuraqr, the ooune pnmued 
in many sections of the eoimtiy, and there were sIkh pre- 
smnaUy, bws passed in » aomher of the eolonies in regaid to 
bri'lgea over small streams eimiter to the following, adopted in 

Pi iin^y!'. ;\niii in ir>.5t "He it. Ac,, That hridijes flmll Ihj built 
over iili 'Uiall crcekf iind rivi (flmt are dillicult, or upt to lie 
high l>y .•'oddiiin K:ini), m Uie Kin;; ■< hiii;liwiiy, from the full.-i of 
Deluwjiro to tlie Kiulhernmo!>t purli< of Su^•vex county, v, illiin 
the Kpare of eighteen moutlm fieni the time aforcNiid, wliii-li 
bridges shall be ten Ceet brood and a rail on each aide; and that 
■n tneitSlnbba, and atnnps of trees, that lye in, and crom the 
•aid hi^ihwagr, and all pswagsi in and out of rrrslrs sad 



bnoefaea, may bo made asi» and easy both for hone and cart, 
att the (^l|e of the lOVMthre Counti<t< in manner uforetaid. 
"And the County Oooit in every foiiiiiy "liall < v. r> ^cNenth 

month, yi arly clmgo and appoint, tliri i- oMTvcri*, at li iisl, f<ir 
the hi^jliwiiyr*; upon the |>eiialty of ten p<llnul^ .iti rbni{. And 
.i^iii ii i.\ir>i i i>i .-.li;!!! i<i|iiimoii ill tlii ir inlial iiimi ^ of tlm 
nvijieetivu liniitD, to come in and »i>rk at tin' inakiiiK of all 
highways and bridges therein, upon the penalty of five ]Hmndis 
and eveiy inhabitant so sommoned as aforesaid, that ahall not 
appear nod do his labour, shall pay to the use of the puhlick 
twenly shitliqgi storliBg." 

CA foot nola says that this chapter was abrogated by \nffiam 
and Maiy, King and tjueen, in the year llitK^.] 

All the wordK of till' alio\e chapter are coiilaiiied, however, 
in a coililii alii'ii 1 if ■■ Tlie I ,ii» aliont liiiildiiig Bridge:*,' « liii ii 
enil>riice!> a li>l of the niinlc and p:is!'ed liy Itt iijaiiiin 

Fletcher, itc, in with lhe.«- ehanj;e.-; There i.- an addition 

at the end of ntaltcr given niMive that utrengthcus it, by making 
the luKt K-ntence read aa fullowa: "Sliall pay per day twenty 
ifbillings fur every such neglect to the roipeolive oveieeem 
towar«lii repairing the highways and tnidges." And after the 
recpiirement that the bridge** dinll l>e built within the N|)aee nf 
ciglilccu nioiitlis these wurda are added: " After the riving of 
the geooral assembly." 

MiLrrutY BUDQim. 

The military opemlion!i rnnnerled with the Rovotntinnary 
War >:ave tln' f'.i~' in:]. ■ Vis to .-i-rionit atlenijit- to >uii^fnict 
liriil^i i' over fitriMniH of f m-iiicr.il ile l>rcadlh ainl li' iith, iUid lo 
fainili.iri/e till' pill. U<' H illi ^nl h um'IuI works. The ni i i-v-iticrt 
<if that em were too ui},'ent to atford time for the erei lion of 
permnneiii structure'*, hut the demonstmlioii of the fact that 
armice could bo marched over riveis which had never before 
been crasaed except in floating craft helped to inspire a desire 
for similar forilitiea during peoocM epochs. Various devioss 
were employed by Inith srmies. The ftnt hri^^ over the 

S. linylkill 'AiiH liiiill liy (n in ral I>r.ii l I*uluam in the winter of 
177IV-77. It w.is fi(ruic<l of the lloiiiing (<ta^e8 u*ed I y hliip i-ar- 
pi iili rs. Tlie British built t«o Ihtating bridges w hi ,r flu y i " ■ u- 
ptedlliiludclphia. The first w a.s const ructeil i m pi nl. n m.ior latjie 
boon, bul it failed to mccl all the neees.<ary r> <|i:ir. iiient», and 
was succeeded by a bridge built of floating lugs. At various 
points throughout the country temporaiy miKtaiy bridge* were 
erected, and sonM of tlie moti importani events of the war 
hinged on the cose with which one army croiwed a river at a 
critical juncture, and tho failure of the opposing fureeit to Itc 
e<|iuilly expeditious in a similar movement, uu account of a 
middca ikeahel or other causes. 

L.UiaR rKRMAXEXT BRIDOEB. 

Tlie general «ti«r<e of l>ridj:e improvement Ihroiiglioiil tbo 
IMifniloiii. and we;iUliy porlii ins of the coinilri i" imli, -ih il hy 
the hi-tnry of the hliui luri t over the ."^i liii\ Iksll in nr riiila- 
delpliia, • xi huive of laiUvny lirid;;! s. The lirst permanent 
bridge wan eotiKtruetcHl hy a ohnrter«'<l eompnny, and the inider- 
taking wax eonfidered m ditlieult and gigiuitic Uiat ni> Ameri- 
can was deemed fully competent to niperintcnd oil the compli- 
cated operations, and an Engiidi engineer craeicd the ocean for 
that purpasa. His aid was specially neoesiaiy in securing a 
mihutantiol foundation. The cumer-stone of this Inidgo was 
laid on (li l.ilicr l-^tli, l^O, and the hridi;e wan tlirmvn open lo 
the piililii- on .liiiinary Isl, IXVi. It wa« a wooili n .-Imcture, 
ami cii-t iii"irly $;;iill.(li»l. It riin:uo<il .i ■ loll" lirid-e iiiiiil 
Ifm), a fM-iiixl of thirly-live years, iiiiil tt;i,-. llie only ]>erilliuienl 
highway hriil^e omt the .Shuylkill in or m ar I'hiladelpillia, 

tmlil a Wooden bridge^ with a single sjuui of ^M) feet, was oou' 
atracted by Wemwag, who was one of tlie most skillM sod dis* 
linguished of early American bridgo-huilden, the oomeretooe 
of which was hiid on April 28th, 181S. It was destro>-cd by 

an iiiccmliary in IS-'V'^, and wa.H suei cedixl hy a wire mmix-nnion 
hridj;e, completed in I^IJ, wliicli wa.i retnoved, after iM'ing in 
i-ervice for iiiore than thirty y« ui>, to inaku ri>uiii fi>r an iin- 
l>ot«iiig doul)le-»lei ki d hriJ^'e. The city of Philadelphia haa 
erected four other hriil^es owr the S huylkill, one of wliich i.s 
an exceptionally Luge and tine iron bridge, cubing $1,401,445. 
It is one thousand feet long, and one himdred foot wide, 
lha finrt publie improvaBMOt of importonoe in which Boo* 
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taoiana were rngaged, and probaUjr the firat importiuit brid^ 
oumtrooted In th« United 8talM mu » bridge taidiag from 
Boiton, OTW the Churtea riTer, wMeh was opened Ibr tnTol on 
Ihairihor JuiM,17H<;. 

Tim Cnynipk bridge, of New York, ri'|>iiil4!«l llie lorgCHt in 
A iii('ri< a lit the time of iu eomplelkNi, w*a flniabod ia 8ep(4>ii>- 
bcr, law. 

roBroKATK imirxiK nnunwo. 

In noariy nil inaUuirca (but not invariably) the Uuga or im- 
iJortADt eariy brieves wm bnilt m corponits enl i p r im, md 
the diifMMitiin 1o eoilMuk in luch undertnkiagi «m, (<t r grrnt 
«st«nt, oonUmponuioouB with the Mlfve turapiko moveotPiit. 
In a immlwr of oum« Iho bridi;™ erwicil iindor Rtich iiiis|ik-es 
("ontiituo to bo toll bridsr!!. fii otlinr riwjt the right* of tho 
♦■otnpiiirK'n luivi' lii'ori [lUri luiMil by coiinliojt or clli<*, nml lln' 
briilj;i'i) mailefrou. nii'ni'iHTiil xlyloof curly If^ii<ln(inn in IVriii- 
in'lvnnia in ri'fon>nc« to toll bridKi*" i^i iiidicntt-d by tbo (iict thai 
in one iiifttniicr'. by an act pujwcil in \7'.ti, tho builUem wore 
aulUiiriMtt to I'luiryo the fullnwiiiK 'olln: "For every ooach, 
landau, cbuiot, pluustao, or oUier ploMunble carriage with 
fimr wfaeeb^ dnwn by fiiur horMt, flie mm of three ■hillinpt 
and for the unnw nirriiigeo, with two honm, the mim of two 
ubillitiKM and fix |M-n< <-; for every wnpiM, with four horw*, when 
loiiili'ii, llio KtiMi of tliji I' -iiillin^')<, iind for the mnio, when 
I'ini'ly, llic fuiM i>{ lvv<i Hlilllni>;s ami four penco; for ii loiulcd 
wapi.n, w itli tvMj liorM !*, two shilling'* nod nix |ionoo,«nd for tlu' 
Miine, when ('Mi|>ly, two »liilliii>;>: fiT rM iy ohniitc, riding; cimir, 
curt, or othvr two-wlK-okd ciirriat,;<', wiiU two horm, thu mim 
of one ■hilling end ton pence, and fur the aantc^ with one bone, 
the mm of oae altilling and aU |ience; for eveiy aleigh or aled, 
with four honwa, tlie mm of three ahiiling^ and Ibr the lune, 
with two hnraca, one ehiNing and aix |ien«'o, and for the aame, 
with ono lionH-, tbo Kilin om' vliillinK and two ih iico: for n 
»in";lo lionto anil ridiT, llio !>uni of hix i«'n<'o; for every horm', 
llif sum of fiM' ; f'lr I'Viry f'N>t |«i.v«i'nn('r, tin' luni ■■fmii' 

IH iiuy; for ovory bond of boriittl l adUs tbc wiin of fmir in in o; 
tor cvi-ry i<liri-p iind ctwino, thu tiitMi of une penny." 

llio (inaiM-iii] atni}:);''-'" in wbicli many of ihcee cntcipriM'H i 
wiTe involved U ilhii4nitc<l by Uio fort tlint of one mf the early 
brkdtoa acroM the I><>lawnrc at Knston, IVainaylvuiio, tbo Ilif- 1 
btry of Lehiph Vnlloy aitya: "Tlio original art of inrcir|Hirali>>n ' 
«iw pa.Hsoil by tlio lo/i^laluro of Pennsylvania on March 
1 ''.>''•, and by (be li nishilnn- of New .b twy on Ilio iMli nf the 
fjinie month. Tbei-i... !, (Iiv].li il into dmt"-* of ♦|lKt, nnd 
tho eciinpiiny Hiii< l<i I"' lii< or|Hiriited an roon iii* one hundred 
hliaroji of nl<« k ^IkhiM U> nubi*erilKtl by Hvonly-tivu |MTmMii« or 
nioiv. Nearly bulf of the nim'k milmcribod waa INU«1 in lie- 
tweco the ycnrx I'^'iand 17'.n),mul a burgeqnuitily of materiel 
waa |«o«inid, but tlie building did not |imireii until IHJS, 
when the late Aunnel BltgrMvet took it in hand, end aMimcd 
the nrtivc miporintcndonoe of iln afTain, and to hi* cnro and 
ntt<'nlion rnnrh of tbo rr<ilit i« dno for tho prownt proxperonn 

DlatO of ll '- (lll^illie* of (lie ( <iln|niuy. The «li..le . ohI of till' 

bridge ^'>i-u. Tlie uni>i\nit of fit<M k luliuilly Koh- 

m rjboil ("1 » 1" -"•7 ulinri't", iinionnlioi; lo $'_".i,7(«i. Tiiiji, in eon- 
mn-lion with the prori'«-il?* of ii lollt ly aulhiiri«'<l hy Uw, anil 
atmiuntlnK tu 192^6(10, «im paid upon tbo nwt of tho bridge, 
hwving the oumpaiiy hi debt $VifiiiJX7. Hie bridge waa rea^y 
ti* enming in Oclofaer, IfltM, hut wie not oonpietcd until May, 
Itn. Hie tolhftir tlie liK yean fiillowingilecompletioB were 
devoted to Hie payment of the above debt." 

IlIlIIK.I-i IN I'lNVHVI.V \NH. 

PennByivania lK-e«iiiu uotud, uarly in llie present centnry. for 
the numlM-r of her brid|goa> Fh>ni nrejiort mi roud", l'ri<l;;ei, 
Ac, reed in the Penmgrlvani* ttaate, March 2M, the ful- 
luwing (nctarive of tliaee erected In Pliiledelphia) era aelected 
aa the oldeat btidlgea mentlonml, with the detee of the incorpo- 
ration of the companiea by which they were built: Bridge over 
the SiiM|Uohuinia, four niilen lielow \Vri|;ht»ville, 17'.KI, over tbo 
IMuware. at hjiflon, \7'Xt; over the I.<'liiKb, near Il< llilelieni. 
\7Vi, ovor the I>)_-1:HMU !■, :il Tn iil'm. 17 i^. Tin- foil, .h iiii,- 
«oino of the inont iin|Hirti>nl luni'.;! « Hliieli follovMil the alNi\i\ i 
Hridj;e over the Sin<|iielnitiim, lit Wilken-Harro, I>i07; Nonhiini- 
Uuriand, 18Uil; at Colunibm. hsfK); at llarriaburr, 1809; over the 
Honoiigabela, at Pitt«hiirxb, 1810; at Browaevitlek UIQ; over 
the AllegbMiy, at fittabuivb, iSlO. 



A notable bridge fa He day waa the bridge built of atone et 

the crowing of the Reading tnmpike ovor the Perkiomen creek 
in Montf^otnory county, nl>niil novon niiU'« from Norristown, in 
lyilH-!''.!. Till' liiiil'^re eole'l-'teil of w ver.il iiri In", aiiil eiitailiil 
ti heavy evp- inliiiire ii|H>n ihi' coiinly wliii h iindi rliMik the 
Work. A paleni iron, i liaiii .ni'iieiihion liriil^;e, over .bieoh'n 
erot-k, in wcitterii IVniLsylvanin, wait Imilt in 18U1, by William 
FlnUy. Two nimilar bri<lK(-« uoro built neer fliuwnevl Be • 
very atioit time aOerwaid of 112 and lao Ihat ^paaa, 
BHimc-mnMnm nt VAmora vt m mm or tme tTinoiv. 

With npproxiniale i ,i|ii'li'.y liriilpen were cnn-lnirted over 
inilMirlatit ulreain* in u iiunib- r of (lie oiL-ti ru imil iiinldli' and 
some of the wiitheni flate.* ihiriiii; the early imiiion ot the 
nineteenth rontury. A nniiil>er uf (he Holid and DUlwtHntiai 
l.rnli;e.i over otrenius of f-realer maKTutiido than the Mnalldt 
Kites which required bridginK, and yet not ■utlicionuy wide or 
deep to neoeaitate long wooden apana, were ronmnicted nt 
aione^ the maeoniy and arehea being ol exoelionl workmen- 
ahip. Boon after the cloao of the RevoluUonary War llMNnae 
Vune iiivonlod an iron liridKo, and a company waa cliartered 
Ibr tlie purpu'O ol ereetint; a Mrneturi', wbieh would accord 
with hi." de.xiKnH, o\it the Sehuylki!! iit .Market or lli,:,:h street, 
in Philndcljihia. Hut the pmjei-t ptovi ii iitisiK eeK'-fnl, proba- 
bly on aeeonnt ol Iho dilliciilly of proeiu inj; the iieeOBxarj capi- 
tal, and I'aino aoon aAerwarda went atiroad, wlioro bis plana 
fi >r an iron bridge attmcled oonaidemble attention in England 
and France. 

mOSKBM n BRDOMnUNMk 

Hie advanoea made in Iho art of bridge building in the United 
Rtatca, and tlie immennc aninimt of laUir |iorforniod in provid- 
ing inil>ro\ed nioniiR of cro'^'-in^ the ntiineroii!! vtreanix and 
rivoiit of the country, form one of the iinntl hrilliiint and iiu- 
jHirlant chapti'rs in iti> indiintrial bi.-tory. lnde]M'ndont of the 
niiKbiy ittridoa niado in coiuuvtion with railway cuiHtnieti<in, 
there were nmiiy other nolid)le adiievcmcnta. I'p lo b^t-'> the 
hridgca tluuughwut the country were naually built of wood, 
wood and iron oomlihicd, or of attme, a few of clutina.- Thqr 
« . IV nil i^cQcrally of oompemtivoiy nhort Rpium, woial wa» (he 
l>i:ii :| :>l material UMsd, and nearly nil the ini|H>rtjuit l>ri<lgea 
»ere for hiubwaya to bo need in foot, buneback, and wagon 

nioVellient<t. 

.Viiioir; the proioiiieiil hriil^e hiiilili r-' of tiie Ihst i|iiartercf 
th<' nilielcenlh ceiilury, Lotiin WemuHK K'"'"'*) Ki'^'i't credit for 
the extnuwdmuy ebeafiiosj<, excellence, dumlnhiy, and length 
of ilio upttna of hia wtwaU'n hridgca. Ilia bridgca over the 
IK'lawaro and tlio Kchuylkill were iually fmnoua. 

The bridge originally bnilt far the FbUeMpbis and Oolnmp 
bin Bailroad over the Sohuylklll waa probably the beat apeei^ 
men of wooden bridiKe-building ever couatrucied. 

Tlie loiigeat alone an-h in tho world ia aitid tu Iki Cabin Julin 
brid>:o Oil the Wasliiiii;tonaqvedvcttl90fcot above the atream 

U low, and :.*J(> feet span. 

The lirsi hridj^o over (ho Pelaware river lit Trenton, wn« 
tiiiished in ISOiS, and was vonaiderud al tlio time the liuoat 
>v . Mion brid^ in the worid. It was 1,100 feet long and alood 
on live arches. 

Tho bridge across tho flusqnehanna at UartialNii|b resting on 
a laiKO island in tho middle uf tho river, waa buUt fa Ml? by • 

celebrated bridRo Brohiti>c( of that day named Theodore lUirr. 
It is •J,,s7(; f,., I loll.; and .osl f!,V,_<ini -i,„,ie than half siiU 
seriln il I'V the slate, ,\ l.l iil',;e liy [lie s.ime illi liileii al ( 'ollllll- 
hiu, ill" 111! ttt I 111 y mill « Ioim i li. i« n . i» jis .'.'.»ill fevi lone, or more 
than one nnle. and »a< erected by a coinpaiiy ciipixirtiHl hy tho 
slate in IS14, at a coct of |at'_'.<Ml. 

The Unit iMteut ever granted by the United Htatcs patent 
ofliOD, of wUeh a rceord ia now proservrd, for a tnn* faridne, 
waa iemed to Thmdoro Burr, oh April 3d, 1817. flume of the 
feattirea of his demgn had prcvioualy lieen applied in this and 
other coiintrie.s. Imt Mr. Ilurr'i* ]Milented devicen wero cxion- 
-iv( ly tisi il and adopii d on ii lunula r of the early railway 
I'l iii'..'1's ol I'l iiii-y l\ ,1 ma ati'l oili. r states. 

A nninber of hridye patents bail, however, been is.«ued pre- 
vious lo iho Ihirr jNileiit, whi<;h wore d<K(royo<l by Ihefiroof 
l'<<V>, the trausrripta ol which could not be obtained. One of 
iiui>e wtt gmnled t» llNiotby Palmer, of Kaiaaiehnaettik on 
Oacanber 17tb, 1787, and the mpentmotore ot the flnt petaa^ 
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I lirMRe at Ibricet atreet, FbiUHtolphiai, m boUt Id mooH- 

»nce with ita dniiien. nriilgo |intenU ImhI alao benn KmnUnl 
lK>fi>rp 1S17, to lUirniiKl \Vornwa>;. Tlie adviinrofi Ij-piCu-d liy 
tlicv li:it< iit'< :iM<l ;i iiurnlicr which i<UCCin~<1i ■! lln ui, in i i ■iiiu c- 
Imii with trui-i l'iii!;;!'*, li«vc iirartipally n'vnlniiniiiyiil and itn- 
niejixiiriiMy iiiipriHi'il Ilit- inniii |Miili<>n of tin- l>ri<lj;p Iniililin^; 
of UiB United Staloa. One of the moot fnrnnii* Had estenmvdy 
UNd of th« traM4tridgM of later Amgn it the Howe truw 
bMgo. Another fiunou* AmericBn bridge Inventor and oon- 
■tructor wh Bqaatt Wfaip|ile, and one of (he earileil inw 
bmlgvn in lUs 0000(17 wu waoted in aooofdnoe with hb 
de«igng, 

c«)iitaiiiiiig a ccinipiiriitivi ly small nimmnt of inntrrial, nn<l, 
ihcrrforf, liulilc to n lonniiliTulilr ninminl of - wayiii);. wito foii- 
Mrucl»l at a comiuuralively early dull'. At a IkUt period 8truc- 
torc* t>f this dMUlipBen i^niiu'd coiii!idLraM<> magniludo and 
nmown, but the great coat of lengthy aiKl aoUd wire bridges hai 
pnvcntcdthdr general uaat The finlAiiMriean wire bridge of 
oanmdemltle rite wna tlwt erected at Fairmounl, Fiiiladelphia, 
in nrconlonrc with iilnnii AirninhiNl bjrCharlGa Ellel, jr. It wiu 
o|.i iii-il for Inivt l in liio ^l riii^; of IKI2, and was ei^'rtid on the 
^i(l• of tlif \vo-«], ii l.iiilL'i' liiiilt l-y Louis Wi-riiwac in IHls, ttnd 
wliii h li;ul K i n di hlroyed ly lir--, !i f;iti' lUiil liofi ll no many nf 
tlie wotidva hridgca ttiat tlic dcHirahility of using Icai dostrticti- 
Ue material wii generally recognize d. 

A very large piwportloa of all the great Amerieaii bridges 
oonstmcted of late yean were intended midnly or exdulvely 
fbrrailwiqrnae, bvt the wire suqienaion RyKtcm, in ita applicn- 
liOD to ukccOaneom traffic^ waa develofM-d up at a few p<iint.H 
lo the hi^MSt tank, in sone reqiecli^ that biidgaa of aqy kind 
have CTer obtained. 

Tliin r<-.-.iilt is l.irj;( ly due to till" rcmurkahlo nkill displayed 
by Julin A. Kocliling and hi.s M>n, tViionel WaKhin^gton A. Roeb- 
ling. AAer cmi»lruetinK wire 8Ui>pciirtii>n brit^oa of unpreoo- 
dmled magnitudo and utility at ritlabuigh and near Niagara 
Falls, Kr. JoihD A. Rnebling coointcncod the crowning woric of 
Uilift,vMcliwaalhiisfaedundertbestipenriaianofbiaKia. It 
waetbelHDona Bnioklyn bridge over the East river, which eon- 
nedethe dliee of New York and BnHiklyn. TIic total cost of 
this structure was about $Ia5,.'iOO,O0l), and, ps«.-iu«ire of land 
daina>;<^ Eind irilcnwt, it cost ahoiit f7.(lili,(KXX lie 00m]lletiou 
was fonnally celebrated on Uay 2iib, 18.S3. 

«B anoomnr on Mxn uvn nunon 
ooosista of a central mispondi-d span of l/itC feet 6 inches 
length lielwccn coiitrel towers, and two wide Kpaiui, aliwi bu»- 
j.i'iidcd, ejK li 'S.'A) fill loiip. The iililirojielii s inrri iwm' Uh! total 
lenclli to liUtiit one an-.l onc-fixdi niilin. Tlie cniU of tlic two 
caliloa arc anelionil in two nii>.-ii*<fi, containing n t<i(nl of 2iVWI 
cuhic yards of niwsoriry. Tliese ma."»** are each iOmiuI 110 feet 
by 132 fevt nt the base, and 80 feet hiKh. Tlic pioni at citlu r 
aide of the rirer rise to a hcigbt of 271i lect above mean hiK>> 
tide. 'Dndemoalh the central spans space oflSSfiiet la left fur 
the passage of vessels, so as to avoid interruption of narigatinn 
by all craft cxrnpt those Uisng unuauolly tall niimta. Great dif- 
firi:liy H ;n ( i inn'' d in olilaininj; a r. I'.iMe f. miid.iiion. 
Work on liif linxiklwi e.iision wa.i Im'^uii .Non nil'i r l.-l, ls"i;t, 
and on tin- Ni w York < .n— on on S. j.d inl" r lUli, ]s7i). Tlie 
bridge jirt f-eiittt live punillel aveiiuei<, eiu h alxiiit 1*; fi'et wide. 
ITlC two oilier oiien an; ii-sed by veliielfsj the c<-nlral one, ele- 
vated above the rest, by pedestrians; the two intermediate oncn 
liy street can^pro|Mllad^eontUHMniaeablca,openilad by stcani 
etiKiix-'i looatedttttho termini. II baa been esUniated that (he 
eiipm iiy of the bridge would permit the pniwage of 80,fltii> pi r- 
Fon> iiL 1111 li'i'iron the ears, 4.~>,il(iO ]i>-de»tri;<n-> in an limir on 
the pruiuciuule, aud l,StlO Vehicles in an hour un lt>e driveways. 



TOO 

CtaeiwwiiandO»riagloa(evertheOhb»).sespendid.belltiuUir. 1.087 

aiflon(e««rini«atailvtr).seipendsd. 1,1G8 

,biiiltim,SMpsnM......... no 

t.3su 

.*. $m 

!.«» 

.bafltMBMnipsnasd. M» 

ibaiUMMdsaspsndsa I,«3 



nor snsimas. 

V1ctorta(0V«r8t l*wiwicc rivrrt. wmughl iron ».t.17 

Bonibax {llsdnil 3,7.10 

Bwyne, at Dni|(heiln. wruiiglu in>ii 1,700 

IJibon Aquoluct, atone S,8<ie 

LonisvUle, Kjr MM 

Uaiiilcnon Aqtuxliirl, ttone. MLMI 

Hailem Aqurdut t, ctima I,4t0 

IfoatpeUer Ai|ucduct, stoos. 

VsrlMiliw*, W. Vs.. inw. 7.016 

Qnhiey (ever the Miisiarippl rivwk Iibil... 

Omate<evsrthalllMariri««i)..... - 

8toel90ft,slena^ MM 

8iiaSbaig.siOBe 

St. Chsria^ Mou, iion..< 
8«»ia«lianiia, stsns..., 
Albany, N. astisnK 
Albany, V. T., dottUs track railway bridgs (lanpst diawHiMi In 

tbeworid) « t.4M 

▼tatnla river (OsrmanT), Iran 

Firlh of Tay, kni:t!i iv-.irlT two miles, or 10,521 

It i^^ ]irol'iilily on nrrouiit of the ^-ri-nt < o,i of the Brooklyn 
lirid,!;e, and the finaiu'ial arranci iiu nt' it n> < r«fituti-d, that in 
an em when tlie general niovrnn nt of the eoiintr)- if toward 
the ahrc>j;ati<iii of tolli on liii;liwuy hridges, efijM i inlly thoMj 
located near huge towns or cities, a charge was imposed for the 
use of the edlilee that conneela the laigeat city of the oontltMBi 
with a very popuhaui a<)jiiront munioipAlily. Oppotdtinn lo 
them tolls has l>een inanifi-iied hy Moine of the bridge tnuilees 
and niiuiy cititetii<, iind i'o;.'ent reaMinx ):\\i is for their abroga* 
tiun. The tolls cslablLsliL'd at tiie outM.-t were as fiallows.-— 

neanneBToua. 

1 bensorbotvraiid man 6 • 

t hone and vehicli- 10 

S borMS and vcliiele !R> 

Foot pOHSengon 1 

S-bone trucks or wagons A 

Cattle, meU 9 

Sli.s i. uiiil li»(.-i, viuli 8 

I.VTIilOAcU:^ UP THE XttT OP UODEUN UlUIXiK Ul IIJIIKO. 

In an addFC)« delivered at the celebration of the opening of 
the ItnioklyD bridge tlio leading omtor, lion. Abram 8. Hewitt, 

»aid; — 

"In no previous peiio<l of the world'.- hi.story could thia 
bridge have bciMi huilu Within Uie last hundred years the 
greater pnrt of the k u o nl e dg o MOessery fur iif erection baa 
been gained. Cbeailitiy WH not born until 1776, the year 
when politieal ecanomy waa uriwred into the world liy Adam 
Smith, and the Declaration of ludeprndmee waa proclaimed 
by the Continental Congress, to be maintained at the point of 

tlie HWoid liy (ieor^e \Va^'irni;,'t<in. In the Hiiiiie y.ir |iri>- ' 

duced liii« MU(e*.riil ht<-;iin engine, :ind a <rijtiny lint< not 
ela]i«ed ^inei' llie lir^t i-it' inn 11 of lii-i -kill i r^'t li-il on tins 
continent. 'Ilie law of f;ruvii»lion win* iiiili'<-d known 11 hun- 
dre<l yean n|:o, hut tlie intrieale lawn of foree which nuw con- 
trol the domain of indusliy had not been developed by tlie study 
of phydcal science, and their pmdical appUcationa have oniy 
been eflbotnally aeoomplialied within our own day, and indeed, 
some of the most important nf Ihem during the building of the 
hriili.-'. For Use in the eai-'i-nui"', the peiT«r<-ling of the electfio 
lisfhl l iiine loo late, thoii;:ti lt:i)i|iily in h i».nin f<ir the ilhiniini»- 
tion of the lini.flied work. , 

Tliin c'un.<tnietioii Ima not only t iniiioyi ■! ev< ry iiK-lnict l oii- 
ehision and formula of niuthemalics, win iLer di riM il Ic. in the 
study of the cartli or the heavens, but the whole Ktnirtiiri! may 
lie said to rest upon motliematical foundation. Tlie grcAl dis- 
coveriea of chemistry, idrawiqg the composition of water, the 
itatttre of gaem, tlie propeitirs of metals, the laws and proccsaea 
of phy.«ie«, from the stminit and pro.<»ures of ayglbly miUMiii to 
the deli< nte Tihratioim of inoleeiilw, arajrf'^^^'^A. here. 
Ev' i> vl< I'.iitiii' 111 "t iiMi.1.01 iiuUi-tryist 
quarryini.- mid i iilini).: ot ih.' . -atones, the |g 
of the ore", the l onvention of iron intg 
process. I<> the final ■hapilMgi'MMP 

toma and itii reduction k|^^ ^. 
degree the tenMlyM#^ \ 
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JMPOBTANiX OP PVBUO-ROAO ntPROVSMBSm. 



IwiMk w i . Eveiy UniA wfaivh the iogenuily of man liaa inventod 
liMK«Hnrbera^inBiiBia ipodAl dolitil,ooatribuladitoaliaraiB 
the Meomplithiwant of the final hmuIi. 

*Aht wliMawndiouilhlnKUl* 
To Moia huw many wliaela «f toll 
Onawoid; oMlboiwlii<a»HtlnBwtkMi.' 

Bat withoni the moat iMaul dJaoovttiioa of aciaiioe, whidi 



hava enabled Sloel to Im; tubatituled fur irun—atijilicAtiucM 
nude liiioe (be oriBina) plana of the bridge wore deviaMi— we 
diomld have luid a atnutura fit, indeed, for nao, Imt of audi 
miMlt'rote capacity that wo could not have Jiixlilkil tlic claim 
which wp nrp iinw aJilo to mako, that thn cilipjt of New York 
mill BruiilcKii Iuim' iniKlnn li ii, ami tmlrt}" ri'ji>ii-e in lln< \nt»- 
vcatiuQ of, itiu cruwiiing gloi)' of aii ago memorable for great 
indiMtrial iidiie««OHali.'' 



mrOKTAJ^UE Oh' PUBUC-ROAD IMPrtOVEMMTS. 



THK poor con<lttion of Iho t oinmon roiul" ihr i nmilry, :inJ 
tli<- failiui' I'l ^i.< iiri' ^I'lil liinhwiiyn tlni4i'_'li the clUiit.-i of 
turnpike ci>ni|i:iiiii i-, |uirlh v>i\ iiccoiiiit of tlu> extent to nliiel) 
all lengthy l;in(l mi>v< iiieiitn nre niudc on nillwiiy route*, is 
attraelliij,' riiii<.'li ntlciiliou in viirioiM lcH-alitie«, and acvi-nil 
p)an« for improving tho exiatiifg rood ayKtviim hsivo in aotne 
atatea been adopted. One of the moat pmctical, in old oommn- 
uMea, ia for the anihoritiea of populona cmlrra to buy all tho 
stock of (nmpikeconi|)nnie!«, niiiko the tiirnpikc« free higbwaya, 
ani\ keep thoin ill A rciuMjnnlily no*"' «*f repair. Buotnn 
WHS one of the (IrTt *ilie?( to :iiIo]il this expeilient on sin exten- 
sive M ale, nnd il hiu« hinee Iwi-n njiplinl to Home of the turn- 
pilo fi l oiitijfiions to l'!iil:uli'lplii;i iiml other < itii s, Viirious 
plans hiivf U-en propLwctI, iinii to yonie extent u<lopted in ihf- 
feretit 8tu(e». One of the inuttt cuuipn.*hcti«ivu iii proUuLly that 
in Ibroa in Ohio. It prondua Cor the couatructioa of free torn* 
pikeainall countiea tbat are diapoaed to fltvor mdi imprare- 
nenla. 

A KrciU <tti<<Ml!on in connection with aTl nirb inattom ia "who 

jilutll Ih'II ihet.il'.'" Tlir utility of piro.! ro.uls in appreciated 
hy every pciMin who is ohligeil to travel cr Irmi!*|>or1. But 
Minie of iluiM- who would <lerive ii l.irye ntnoinit of direel 
buuufil frulu iuipruvcuicnta of liighwaya would uppote all 
eObila 10 Hiilift them la pa>y thabr l«i^tiiiwta aliare of the 
mcewTy eatp en ae^ and many peiaona who an only benefited 
indirectly would manifeit decided boetility to coatly iiapmw- 
moBta paid for out of a fiind naiaad by matiow. lliere la alao 
a doctrbie, wliidi haa often been igixnrcd in conn«>ctiun with 
the eon.itnu-tion of railwuys in the United States, and too often 
l-een overstriiii!<-<l in il-i :i]>|>lii-a(ion io ooinmoti romU, tlmt the 
I i in", .iI' II liii. I.; 1: III! i :,rti:)^''' -lii i;l.l Di't rv< red the prim iji;d 
Lurri'ftpondinf; to the yeiirly amount nuide or niv('<I hy the r<iad 
IM interest. 11ie applieation of thiH diM iriae to the common 
Mndi* of rei;ion.H in which all the actual and proapcctivo IralBc 
is of v<-ry limited quantity, would go lax to jtiallQr tbeir preaont 
inferior oondition, and to render it inexpedient or anpeofiialile 
to apend oonaidendde sums in improving thorn. 

On Iho other hand, there are many dt»trict8 in which con- 
siderable cmllayit would yield ii din-et or indrr«ft return, in the 
way of redin'inn the eiwX ot" tian^ii-irtat.'Hi, tlmt wonUl repre 
«ent a much larger mm tlian the emit of the iiecetHsau-y improvi>- 
menta. In detamining 

waoot oooD Bo&n hill pay, 
and where Ihqr will be wiremiuierativo, and the extent to 
which impfOvennitB aiiaald bo advanoed, dn folioiirli|([ Male> 
mentn, when viewed in ronneclion with the number of horaai, 
wi»i4o!i-i, and 
a Ki\ I'll line 

thi'^e who «i.«h to arrive iil l orreet eoncliii'ion*: — 

I'mfewor !N»nbom, of the ,Miri«i.iiri Slate College, line made a 
number of exjicrimFnta tii um rriam jn^-i what the dHBwenee 
ia between the force required for pulling a load of given wfight 
over different kinda of roadi, and to alunr the Tidne of brood 
tirct<, especially in litrm work. Tite reialui are (^ven in a 
piimphU^t of a doxen pagea, iiluatrated by dg^t diagrama. 

I'jich load drtiwn was 3^605 pound.-*. The tiros of the wheels 
were i'e>|H-i ii\ ■ !y one and n half and three inches wide, the 
narrower MM ■ li' in-,' m^i'l'. Tah'y irn < Mi a Mue '^'ra^s >-wjir<l, 
nioift, allh"U,^)i hut litlh' rain had fallen within twelve <layn of 
the time of luakiiit; tlie test, the average force refpiired hy the 
broad lirea waa 810 pouada. The narrower one* required 439 



itlu r vehii lis lli;!t Would jiriihahly li<- iii.ivi i! i>ver 
ev L'ly _\ I'.ir, nmy help to guide the jiiil^ineiil of 



pounds, or 11 Jl [n r l ent. niurv than wa.s reipiired hy the others. 
ProffKsor S.uilMirii savB: — 

"Anetuuing tho wagon to weigh I.IXM) {loundK, then mi the 
liriHul wbeela 8,248 pounda of load would be drawn as easily as 
2,000 pounda On the narrow tires, except the lose from the 
whcela cutting deeper under the heavier load. Agiun, the 
broad wheela ia the trial did not ii^ure the tuif, while die nar* 
row wheela cut lluou^ it, an important conaidcnition. Our 
tcamsU^ra, for use about the college farm, invariably ehmme 
the hmad wheela. Tliey find they are not nearly a-t linhle to 
get «tuek in (Mtfl places, or <hinii>; rainy limes. 

"In A Mllweiiueut trial, on a pailially drieil <hrt roail, the 
hroad wluel.^ cut the road les* deeply, and <lre» eii.»ier than the 
narrow wheels, the drail being for llie bruad tirva »71 jiomiils, 
and for the narrow tires, 441 pounds, or the latter drew il'.T per 
cent, heavier tlum the former, • net diffi»enoe per ton load of 
881 potmdt, or SSI pounda more could be drawn on the brood 
wheels to the pieaervation of mada, aa ia rccogniied ia tmo or 
throe slates by a^jiMting the rale of toll to the width of wheela, 
the tolU being remitt<.<l on » ) U of a certain .widlll. The dif- 
ference of draft al>ove ree.inli d disiigipcars on gooii MAds. 

" In the te>l.s for asrertaiiiing the ditTen'Oco in draft on g<Mid 
and ]H>or nuids nnhiiary nartow tli-cHwere used. Tlieruadhad 
a gravel bed. The tirst pull Wii» tip a grade 1 fiMtt in S8 foct, 
and the draft waa 310 pounda. Tbia teat waa mode on graai, 
and ahowa that aanow tiiea «n graaa, a few daya after a rain, an 
eq,iiivnlcBt to » dzafi «p ft bin of more than 1 font rise to S8 ftet 

"Tlie aeoond pull waa on a fiat at the top of the above grade, 
and drt>w oil a draft of IhS pmuids. Tlii.s ohoiili! enfon e the 
im[ii.r1aiiee of avoiding hills, and of reilneiiig grades, when 
pi ai It. :ililt , hy leM liiij;. The net liiail diawii Wotdd hc hanlly 
one-liiird as miuh up thin mild grade a.* on level ground. In 
addition to tlii.« liw», there is the further li«ss of l aparity of a 
liurae to draw up bill. It ia well known itiut the «irticlurc of 
the hone ia aueh that be worka to a disadvantage up a grade. 
On Icrd groond man power ia aalto6kbutnpliillaalto8, 
compared with the hone. 

"Tlie value of grades \» well known to railrruids, aiul it haa 
simietinies cail*ed their reeoiistructi<in or the building of com- 
peting liMi ami in i lii' r part.s of onr eoiinlry the eounlry 
road.i me often ri'ioiistnn led at great en.-.t fur the husiness ad- 
vantage of itnpr<ive<l gradi's." 

On a moi< dirt road tho draft was 4^7 poiuids, i r .''7 i" r n iil. 
more than required on a grade of one to tweiu\ . juli- li • i i n a 
gravd load, four Umea aa much aa icquimi on a level rood, an4 
seven timca aa much aa required on • level plank floor 

The draft n-gistered hy no means showa tho actual effiwta on 
the horsed, and it doe* not lake into account the lut-lion of the 
p:iiii| ami the slippin„' of (heir feet, Imr the e.xtra eiroit reiiuircd 
fiT lifting their fi-i't over the little elevali-ms roiistantly U-fore 
llieiu. I'mf Sanboni i i in Inih s by saying — 

"As ye view the long periods in which trnflic in BUopciidcd 
on our dirt roaiU (generally in period* when farmers are not 
bu^X ^* email loads dragged into our marketa, the value of 
which ia laigdy abHMted Igr the axpanaa of ddiveiy, the 
ahnoet itniverwl use of tha aaddl* lioiw» and the immeuM 
Irjnd.i carried on the solid roads of much of Europe, in connec- 

lii.ti Willi -lie ahiive le«t-<. we are not likely t<i i v. ri^tiiiiate the 
piol'i.uiiil relation of our iiiiseralily eronkt-^1 ami iiuirly roads, 
hridgelew < recks, and hills, neither gmdeil nor eir 
to our aiyatem of lariuing, its piolita and pleasures. 
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"Ftam the dxMV tMli^tbe tnfllo that will wHniat»|S/XIO 
oodey per mile of unimproved roadt may 1m ajtpraxinuUely 
et(iinali>d. If bv |irti|>('rly (grading OUT hills uid gnwiing our 

roail-liC'iln wo i-nn di>nlilc> the freiglit rarri<'<l j»it team, wi> conlil 
on till- l>ikj'ii> of tiftct I) milt's per dny for it luadtti U'uni cixitjng 
$:s pi'r liny, kivc tin.' iiiii-r<'it of tloK cuot at 6 per ooot. in the 
paasagc uf CUO loadod t4<am<t tuidi way." 

mux A wNHoi CAS DKJUl OH mmaonT masb. 

In a romniiinication to the Eiigin<M>rfi' Dtih of Philadclphift, 
made liy Kndolph Hcrinu, lie iitntfd (lull if one horse can 
jiisl |,ull ft i;ivi [1 I'lail on two iron nul", it will lake one and 
t«i. t^llr^l.■^ lioiM'H to |iiill tlie winii' loiid n|.on an ahphiill |i:ivi'- 
liii'iii, (lin e one-lliini upon p><\>\ lilixUw, five upon 

ordinary Iteljipun Muclu^aeven upitn good cobble alone, Uiirtufii 
upon ordinary eoUUle itaiMk twenty npoa an earth road, and 
forty upon aaod. 

A modem oaaipilatioa of ao^jneerinc mazimi Malai that— 
A hone can dng— 

• tioMa M arach on the wont «aitlMn mad, 

• " " onatood inacMlaariatdfoad. 
V " '* on a |>lank road, 

n ** ** onaMoaeinckwagr. 
M ■« « anaiDodiannVi 
aahe caneany oahiahaek. 

iflnagH««tiiMdwiIllMu..<t.« ,^urih«IoBd. 

" oaaiilankNad!!^ " 

■< on iMat tallwar*- • •••tb " 

^ .... n M-iiUK',.' eitiix)'*! I>y Meending iodinea iaaabeloiw: If 

on a levL'l a horve uui draw lU^ 
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A horse can drn^ with the foree of \'A) potiniLi rontiniimisly 
and elemtity at it walk; heiire it ran draw at a walk on a level 
■tofle road 13) poundax34=34/W0 poundi^ or 1 ton 10 owt. 48 
poumla. 

Tlio Inurtion uf a carriage ia to ita wdght on a aUme pave- 
ment a« 1 : IM; on a good macadamiicd mod 1 : -19; flint founda- 
tion ro;iil 1 : on ii ^nivfl roiul 1 : W im u s.dmIv roml I :7. 
ntoivKim LiMAt rnovisioxa txia imi'buvku noAue. 

There are few, if any, pt^uhwa diatricia hi whkh the anm 
aaved annuaQy mrednictkmaoftheceatof tnoapoitntion uul 
inavnae of acrommndationa and oon^'vniencfe, by mailcMi !m> 
provementnuf till' iiiiMii liij^lnvuy*, wmiM nut ex<'i L'd tin' inl^ n 
on the ('out of eoii'lnii lion ami llic I'Xpi n.vc of repair-, it* lin y 
were niiule in a .skillful ami • mih .ini. il [iiiimiir. Hii;va:ii-us 
|iupillar, leyul, anil enj;iiiii'iiiig ■plei'lioii* inuiit Kr decided 
widely bi-fore the lN'>t rei'iilti' eun Iw attained. Wlio aliall pay 
for guod nmdar Uuw aliall ihcy he conatrnotedr Under what 
qrstcin vhull repair* be managcdT 

Thert) are cempanttirely few dii>(ricia in wUch paauMy good 
raada have over been built l>y the public anthoritiea, and aince 
planlc roads and ttimpikcx have gonernlly eeiuie^l to lieremone- 
rativc inve«tmeiits, few eonipuniei* woiiM . an' to emtmrk In ' 

similar eliterpii-i'.- w illi a [iio-pi ■. I . if im v ir,:.l,|i- llniiin ial fail- 
tire. The eliief reliaiiee, mile^s wiine new inc»lilu atioii of eoi- 
porule arrunnenienti* i« devised, must apparently !«• upon ]>nlilic 
appropriationK. A wide ticltl for diseuiwinn might l>e opcmxt 
in n<Knrd t4) the extent to wiiieh the Federal Oovcrumenl 
abould aid ttalea, or states should aid oounliea, or counties 
Aould aid lownahipa, but present indloaUona hvor the adoption 
or continuance of syRtcms under which the principal liurden of 
criiwtrtiotini; nnii inaintniniii); the roiulij of eneh Krnull eomiiui- 
nily imi''t Ix' iHirne liy il» own ta\-])iiyers. One of the most 
dei iilcil <luinj;rn of the l.i^t halt' ei ntnry lias heen towards a 
diniiiiiilion of the nnnilnr of ro.iiln and road projeel.'^ that 
Would ho likely to roeeive if*<ls!t«iieu from islate or county trea- 
mirie*. Wherever the faet in elcariy egtabliahcd that each town, 
toamahip, or ci^ moat dalitny the entive ooat of ctmatrocting 



and maintainiug ito own highway*, the nature of the improve^ 
mania peifected will be largely affected by due regard for the 
sufaatantial intercsta uf their tax-paycre, and the extent to which 

enlinhleneti views of their inlrn-ctii proviiil. 

There U BUeh a wide iliveh>ity in the nofnl* and condition of 
the diU'erent eoiniti^^ i •!' any state, and even of llie iliili rent 
townxhipi« of many < mintieii, tliat any j;enenil M»ile law , to lie 
universally aei ejitaMe, miut leave wide mai^^in for divergent 
action. Some of the plutM proiio«c<l, or trie<l, are as follows: — 

In Ohio a free turnpike, or graveled road improvement law, 
was paaaed about 1803^ and luider ila pronsiona about 4^000 
iiiitea road have be«i built. Twenty yean later more tlian 
one-half the countlea in the stale were without free pikem, nnd 
ill iiiany muntiea there were no improved roads of any kiniL 
In l '^'^:^ W irrrn county look the load, with iVH iiiili ■•: tlu n 
foIlii«»i Miami, with .'V<ll); .'^helhy, ri'Ji'.; Montgomery, l.oj;an, 
iSi'i; Madison, 9V>; Hardin, iK), and so on down the Hoale In 
Jefferson county, whieli fotitit tlie lii<t wiUt four iiiili'" Tlie 
•Tenge eoat per mile for construclion mnaaafoli , - llainil- 
toa oounty waa the higheit, at le^SSS per mile; next ticioto 
eoanty,IMtt; then 8andHaky,i^0Oat Shcni{y,|8,77S( Bavdin, 
Vi,Wt\ and the lowcat ia ninUBiif eonnly.inx The eoat of 
repaira in countiea where the wortc waa not done under the 
auix'rvi.xion of the tow nship truKti rs, in T'^'^'J-Sl, wn.i lii.:lii'!.t in 
fy-ioto eounty. lieiii); $li>l; Miami, f7<>; .Simlii^Uv , #-")7, llanliii, 
im; Hhelhy, .\iiK'liiizi\ ti!; and the Iuwit^I in Mixlicon 

county, at H-'i per mile. The average coat per mile of eoii- 
BtruvtJon for the Mate ia aUmt $1,800^ making • total coat of 
conatraction |7,9Q0/X)0, while the averagB coat per mile of ie> 
paiia wee about |87|,«diich repraaanta an annual espanaelfar 
rapain amounting to VHSifXtL 

In IVnnaylvnnift ImprotTd methoda have often been agitated, 

anil one of the ri''in't« w a-" the pn • n li id the stale M.-liate 
at the m'Niioii of of a liill prfj^i ■-mi; la^lii al ehanf;es in the 
rotid lawd of the Ktjiti' — in elfei l iep4>aliiii; al; rxi-Mii.; laws and 
providing forageiieml luihlie nwid ."y.-leni rhn>ii):li<iiil thestute. 
Tlie following are the main provil«ioll^: 

1. The cstabliahmtoit of a Htate Dvpaitinent of l^iblic Rooda, 
preaidodoverby nBtale Superviaor who mmt bencompetent 
engineer, appointed fay the Oovomor. 

2. A CVmnfy Bead Superviaor of aldll and ompeticnoe in read 
making', for eneh comity in tlie atate, elected ty Oonn^ Oon- 
ventions of l)i«triel Koad OverM'ers. 

.\ ItManlof HiMul t >ver>M-er>. for l ai'li li iwn>lii]i. Kar' ihlIi. nr 
city, ehi liil hy a |Mipiilar vole, on the plan of minority repre- 
Deiilatiun in each dii-trict. 

4. A Diatriet Road 8u|ierviiK>r, or lioad Master, for each dia- 
tiict, to be choaen by the reR|>cfti ve Doanis of Diatritt OmaaenL 

It waa forther provided in thia bill that the atate ahall appro- 
priate one million of dollars, to be apportianed among the 
levehil diiitrietK, ns the Ktiile appropriation to ]iliblic schools is 
MOW apportioned- provided, that eaeh district must levy and 
r.j'lii't n I'l.iil a.- :-<Il.im; ia.\i h are M I'.v I'l I'liiiiMl, al Ir.'Vit 

i'<|iial in aniiaiiit lo il.> '|iii.iji of tlie Mate apiniipi iat luii. othor- 
wim? the latter is In In- willilieKl. It uli«o nulhor-.-i'^ l.i 'anU of 
district overseers, nii certain conditions, lu levy and collect 
s|K>cial taxe«, or to Itormw money, to purchaae road rollers for 
their diatricia, and to meet otiior eztmonlinaiy cx|ienaea. 

In Iltinola bilb have liocn proaenled favoring an annual ap- 
propriation of al>oiit one million of dollars, to be divided amnng 
the eoiiiilie« or distriels, and to c«itid>1i»],i two distinrt and sepa- 
rate mad anil liriil'je systeni>, l arli imiipli ti' within it.self (iio 
one CiL'ih, the iither lalmr. I1ie ra^h system is Ihu law until a 
town voles |i< inln llie lalmr i-ystem, Wbicfa it may do CO 
{H'titioii of twi iily iivc lei:al vi>ler>. 

ROAl« ll.llll.vri.VU >'JiUM llAll-W.VV s-r.iTioxs. 

A Aaouaion ofgenonl qratema of road improvement, by Mr. 
R. B. Fisher, auggcala that apedal eflbita abould be directed to 
the imtirnvoment of roods radiating fivnn railway atationa, inaa- 

niui h a' th> > an' (i.i- thi>roU|^lJlueeoa whldl nearly all move- 
nirnts are iiiaile, ana in this oonneolioa the following descrip- 
tion is given uf the pnu tical influanoe of railway improve- 

ments on many sections: — 

"I.<'l us glance nl a railroad map. Here runs the railroad 
tbronghatierofbnna. On tbeae&nnaitwill burn theiiwioeih 
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kin the sheep, and keep the people awako o'nighlt. Jiut out- 
■iile of thia tier of Iknua, fiir two or Hum milea on each aide, 
«h«ra Mre pca|tto Wag, nHao hvn nil tlie advmitagca of roil- 
nMMh^wbo an linked with thflniiolewoild, and can bnvc un- 
told mntcrinl oomfitrln. Bacic of these there ia another Ktrip uf 
1:iik1, im the iipic enjoy thexe adviinlit}^>« in a h-iwer 

dt'^^Toi', anil tlii'ii luck nf thi<i anotlkor, nnil xit on, until the 
Ijeripfit.i of niilnmlH lire not firh. Il i> ih:it the iutlii- 

ence of rtiilrim(l!> ifi not dii^i'tly fc-lt niucli licyoml a (.liotiinco of 
tanmflot on either aide. Nut only tliiit, hut their benelltM are 
diapenaed only nhmg this atrip of country at thnae points called 
tkitmt. Theoo stations are often not Tery frequent at the 
jfCieiit time, awl the tendencjr <» lending railrand lineiy with 



heavy traffic, BoeniH to nuiko them sUU further apart. B la 
very proboUe that diatanoeaof from bx to ten milea betmcn 
rogular atatiocw would contribute very eonaidenUly botti to 
ei-onomy in tlM equipBwnt and to eoonoroy and aalUy in the 

operation of ratlroadi. On Io«4l{nK milvay lines it is diBcult 

to get !h w 1 i.iinf'c tions f.ir 1'k:i1 lT;\t!n Tlnin the influeneu of 
niilri«i(l-i oil tin; i i.inilry ii mlini tl Im nur-lri, uf whii h tlie rail- 
wiiv ^Ijitiiiii i-i tlio cciitri-. In fiict, tin- iiiil«iiy M^tciii ti.uH taken 
up pari of the primitive puhlic-roiid iM'lieine, that part whieh 
was assigned to the national, stat<% and |Mirlly tu the country 
roods, or transportation to great distances, an<l hait carried it 
.fitr beyond the dreama of the oiiginaton. It linn h a the local 
tmnaporlatifln qneatioB untoached, exoqit inddenlally." 
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kF the nietliotlK of pimslriK liiHi inui h lian Im cii w ritti ii, iiiid 
it ii* to li» regrellt il ili.it a lar;^i' jiro]«irtion of the roml 
making and repairing of tlie ( oumry has not been coiKhirteil 
wisely or econoniicutly. H e I>!iii](k r8 made in &iglajHl h<^'fure 
Am lahomor McAdam and Titlfurd wem ooaimenoed in that 
ootmtry have been repeated, and are now being constantly 
repeated. In many portions of the United States. EfToetivo , 
reforms can scarcely he hoped for before roads nro iihuetl 
under enlighteiii il ami \ i^lhiiil m^h r . i>: m. 

.lohn l/oudon Mi AiLiiii !^|" iit a a iiiiIm i • vmrH Miid eon- 
siiicriihh' money in iuvi ?liL;.uiiiu' r"iHl^ uml rmi'l ■^y>l< ni;(. lie 
BUbstaillially a^ireed will) all engineers in the opinion that a 
dry ibundiitioii una an indlapensnbla requisite, but he diflertit 
from many of them in ngard to plans to aeouie it, the nae and 
quantity of atone or "metal" need aa ooreriiiig malarial, and 
ttta de^ea of eonvaii^ that ahonld be adopted. His labors 
began to attract general attention in Englonid about 1R19, nn 
aoOOUntof the success whieh had alteiidiHl IiIk effiirtx during 
the three preceding years, to improve the condition of Ua 
iiiilex of tuinpika loada wfaicli had been placed under hia 
charge. 

THK MCAIUM BYSTKM. 

A brief deacription of his ayitem embraoca Iheae atatcment^: 
"Instead of prodnring a peoluid nof-like maaa of rouKh sod 
nihUah, he got a flat, smooth, and solid anifrce. In lieu uf a 
road 4 fiwl through, ho made one of at most ten inches in 
tbidEnesn; and fir ro<k4 iitid iHiiiMera he aulwiitiii<-il .■'tniie 
broken small. His lending jn incijiie wua that a roail oii{;ht to 
he con'fideri'd its an artificial lloorin;; »o stroiiK and even aa to 
let the heavieift vehicle paMS over it without impediment. Tlicn 

people \>c^tu\ to hear with wonder of nada thirty and ibrfy feet 
wide tiuag onty three inches in the centre; and he propounded 
the extraordinary hareay that a better and mora kating road 
could be made over the naked surface uf a moraaa than over 
the solid rock. Another of his easy firnt principles was that 
111.' K iiiie t-Mil wiLH mure re(*i-'<tant when dry tli.in «lii ii wet, 
ami lliiit, i>i in reality it had to carry not alone tin' trallic hot 
tlic Kiiiil al,-ii>, it uii;.'lit to lie kept in the cmiililiini nl' ):Tciilc>t 
resixtanee; that thu heat way ot keeping it dry wiii* to put ov<'r 
it a eovering impervioua to rain— the road, in fact; and that the 
Ihickneaa of this covering wai to be rcgpilaled aole^r in ndatiun 
to ita impenrtouanaaa, and noli* an aa la ila beariqg of wtighus 
to wliicii the nativo soil waa quite equal. Inatead of digging a 
trench, therefon^, to do away with the anHhre of the native soil, 

lWCarel\ll1y r< >]HM tr.i il. .'oid ruiicil hi? ri'inl MiUlriciitly ulxive 
it to let the w aii r niii cfV. Iin]v< rniealiility heulitaim d hy tlie 
prai til 111 di^cdvcry that !.tiin( >< lin-kcn small and "liuki ii and 
preaHjd (>>.t;elher, n.i l>y the triiflio ou a rrnid, rajiiilly i^ctlled 
down beo to face and angle tu angle, and made as clo'^ti » 
naaa as a wall. Kuriirise followed suipriaa Soads which were 
mere layers of broken stone, six, four, and even aa little aa three 
inches in thickness, passed through the worst winters without 
breaking; up, while, aa the coadtmen used to say, they ' ran 
true; the whcM^I ran hard upon them, it ran iipnii llie nail." 
Commi!"ionorH cnulil not lielieve their eyes w lien they ."iiw new 
roads made f'^r le«« il :m il liml i i .«t (liein yearly to repair thi ir 
old ones. When an old ruad was givca into UcAdam's cliargc 



lie often made a new OTIC of it for £.S.'^ a mile, while nmiid I^on- 
il.iii tlie cifc-t iif anniiid rciwiin* had heen £470 a mill-. Fit ho 
knew that the riMid)«— Micli li.nl U en the iLrii"iant wa>ti' — ^>;ene- 
rolly rontaincd nmteriali criMii>,'h fur llicir hm- for wvernl years 
if properly applied. Unless the rood was hopcleisb he wcut to 
worit in a practical, eheap way-^lrat cutting off the 'grid- 
iron' of ruts in the centre to a level with the bottom of the 
fiirrown; then 'picking' the nmd up to a depth of four inches; 
reiiiovin^r all the chalk, clay, or iiiinl; breaking the large i-loiies 
^iiiiill, and hiiiiply pultint: tliein hark ajiain; and one of his 
(lire 111 iiK to Ilia workmen will 'lli.it in'tliiii); in to laid uu 
the clean intone on pretence of bindiu];.' Ihit Iimi olten the 
roail was >in Itail, aa stQllmiB, Uiat it bod to l>e removed to its 
fbundatiain& For the lepaiia of his roads, when once mod^ 
he always ehoaa wet weather, and ' loeaened the hardened snr» 
doe widi » pidc' bcforo putting on the ikeih broken atom; 
tilings fkmitiar to us now, l>tit paradnxea thai to all the ooih 
fralernilicK <if the ruadc. In tliii* way he had the greatest 
Slid c.sjf with the frci i'ti oie jii ar Bath, and on a Mad out of 
111 i^'.i 'i t' pwarvls ( Hd I )■ iwn, win re v, ryl" nly li;iil a! u :n f .-.'liil a 
gnoil vl^ll<\ «M>,ilil never l>e made with the material avaiUiMe, 
this iiiipi il i'e road of eleven miles, which the I'ostmajiter- 
(ienera], aa a last resource, was about tu indict, he perfected in 
two monlfas, in 1816^ ibr kx a mile. Indeed, as lo materiala, 
they were to soma extent a matter of indiSbraiice to him, ftth 
vided they were alonea and stooea only. Flint (Biaex and 
.*<u!i.'>ex), lie .laid, made an e.xccllent road, if only broken pro- 
perly iiinall; limeiitone OVilts, ftomerfiet, and Oloueci-ter) <'on- 
solidates s<ioiii-.«! il' ul!. lait if not tlie in i.-t la.«(iii);; the iichMtis 
of Shrupsliirc and .~>lniriii\l»hire were uUo goi-d, ami the hcaeh- 
pehlili J K--ex, Kent, and Sussex were iMuoe i.f tl.e l.est 
material.'; in the kingdom; hut the whin»t4^>ue orgrniiile of the 
nurtli and of .Scotland he prononn<vd the nimst durahlc. Even 
iu the breaking of atonoa UcAdam made a revulution. He 
saw tl>at aUe-liodied men atandtag up with heavy hanunen 
wasted the greater portion of tbnr strength. He mods hia 
stonc-hreakeni sit, so that all the force of the bluiirs took direct 
clfect on tla- ^1 II. ; and llie n -lilt wa* that he found small 
hammers did ihe wurk pcrlVi lly well, and thus wivs cnaliled to 
confine it t" uld men paiC liai'l liilwinr, women, and 1" 'y<. which 
re<hieed the ci>.st of the hmkeii stune I'V oiie-half The size to 
which the stone elioiild he hroken he d' t> rinined in n practical 
way by the area of cuntaot of an onlinaQ- wheel with a smooth 
road. Tbia be found to be about an inch lengthwise;, and, Uien- 
fora, ha laid it dmm (faat 'a atooevhidi exoeedaaa indi In any 
of its Amensions is miscbievons'— that is to say, that the wheel 

in prei-^iiig on one end of it tends to lift the other end out of 
the road. In pia< lii e hi fmind il snnpit -t lo fix a weight of*ix 
ounces; .iiiil lii> -iirveyias l ariied iiIhiiu hl■ale^ |i. ti'sl the liirgesl 
slunea in each heap, lie Would idlow no large stolie-s even for 
the foundation of Ma roads, fur ho found they constantly woiked 
upwards by the preaauro.aiid vibration of Ihe traffic" 

Trre TEIJORD aVflTEM 

makes more elahorate |ir..vi-i.iiis for the foundation of a road, 
and ditfen* in some oilier ie»pects. He ndviM-atesl a paved 
foiindatinii, generally made in a nuiniier similar to that de- 
scribed in the (iiUowing extract from onu uf his spccificotiona 
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tor ft pOftiMi of Ih* HotylMid road: * Vpun llw V&fA bad, pi*' 
pmd Corthe nmuI iMterikb, aboUom coune, or layer flfaiOBMi 

ii to be Mt \>y hand, in form of a c1o«c, firm pav«m«nt The 
■kmCfl f^l ill tlip iiiiil'lli' <if tlin rii;iil arc |.i Ix- h vi n im lu s in 
doplli; lit liini^ fi'^ t frrim llio oi mIil', I'nf iiiflii'i', nt Iwclvi' fi-i'l 
frmn lli<' it iilre, four im Ik-s, .'inil at fifteen ft< t, llin o irii li<-'< 
Tiifv nro t<> l>o act on llicir linKulcst ol^f^i h-ii^liwUe Bcriw» tlii> 
niail, ami the brmdlli of tho npiK-r <tl^o U uotlecacncil four 
inolMS in any am. All ths brqculiu-itifa of tfaa iifiwr part of 
tbo aaid pftvmant SM to I* tedbaa dfbsr fho baaunar, aad all 
the inipntioea to bo filled With atone eliipii, firmty wedged, or 
packpd by hand with a light hammer, m> that, when the whole 
|ittvi-niont i« fltii-'lii'il, tin r<' ^li.'ill ho n (.'(invcxity of loat inches 
in tliu brejiJUi «if (il'li iii fi i l frmii llu- f< ii(n-." 

The atlviuitii^cs chiinx-il fur !i f ■(iiwhitii ii i f this -' liiiiinn 
aro thnt it in firmer mid U'ss olitotic tliiin llif Uti f. i\uiiiaiiiiii nf 
fMiiiiiion ctirth; tluit it will carry gre*t<'r Icmil.H willioiU iliiiunp', 
and tliat the bottom atones, thua «el» aavial in Uio drainage, by 
allowinK the water to paaa through tbem. U mtut be under- 
stood, however, that if (he large atonea are not finaiy wedged 
they will prribably worlc up to tbefllufiuK. 



Tbe proceaa of toying a very espeniiro abort road, bwlt in 
pwtiftl accordance with the Telford Kj-stem, in tho Tidnily ot 

ThiladclphiA, is d<wribrd as fo)lowi<: "The fint layer Is tlAK or 
I imliT from Mu.-I funiai rs, wliir li i» m l cm end to the ili ).tli I'f 
niiii' iiiclii's, llii ii 11 l:iyt'r uf limkcii linuTtnin- lhn<i' im hi-i 
tliii'k, wIr'ii nil I'lmriin lU.s sleaiii T'^\it is iij;.iin run uvi'r 
liiyer, when nnullicr ooveriiij; nf utoiic in jilHi otl upon it, wliii li 
la ngikin nillcti, unil u linishitiK <ouch of fine 8lOMo pinrtil over 
the whole, and again rolled. The rood when completod will ho 
eil^itaea iadM* tbidt in the eentre, and tapering off at the aidoa 
to nine inehea." 

lA the beat deaeriptlona of mo<1em Amertran roada con- 
xtnii'titl in \i\rur < iii. -i nr (lii ir viriiiity lu'iivy hli-aiii nillcrx iirc 
liM-il. nnd llir.Mii;h lln ir niil iM llcr n-.-ull!' :iri' ntliiiiu il llian aro 
:m Lii'vr.l ni;iiiiut hiiiiilar »p|ili;uii r*. M;h Iiin. r \ i .f tlii^ V,inil 
lull* l.i < n »-t<-ailily itiiproviil, and il mil only tins for roads, in 
the way of pinking nnd perfecting tlu-ni, what under the older 
it)»iein8 could only be aocompliahed l«y a large amount of 
travel, but il greatly diminiahca the danger of ieri<iui irquiy by 
creating at the ottiM* a eompleiehlgiiwiur. Uiia ii cooaidimi 
agieniadvaooa. 
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IN the chraoolcveBl order of devdopment, tampikce pre- 
eeded canab in the oompletion of linea of oooaidemhle 
length and Qicir extenxlTe nap, Ixil cpnal and rivcHmpnivi- 

iiiont iirojpctd wi rr ll.' fir-t lo ulliacl the iillL'titinn of li'oditig 
I'itiu'ii^, and i)i.-.t|" ■m iin ni nf tin ir CDnfidcniliMn t<i a riiln- 
livi'ly laic ilad- »ii.i ihii' rntli< r tn a Ijirk nf l apiljil, anil tn lln' 
fact tliut turnpiki'K were clieniK-r per MiiU', than u> waul of faitli 
in the utility of ennak or afaaonoe of a doirc to nefurc llieir 
eompletion. A few abort linea were, indeed, finiahed, <ir at 
laaat advaaoed to a iofldent «itent to be of aome pnu-lical 
aerrioek befiwe any of the tumpika companlea were organiml. 
Varioua methoda of improving water routca, by removing ol>- 
MructiotM to nnvi);ation, were propowd during tlii? <-ol(ininl era 
or vrry noon »ft<-r its clipwc, and vignnms I'ndcavdrjt to promote 
projiM ts f'lr < onslnn lin^ h vi ral ciuialN "f i niinidi ralile ililfiorl- 
aiuie were made U foro the lU'vuIutiunary War, 11ie rir>l 
i eCMMtniCtol within the present liniito of the l'nit(<d ^^tnlfs 
^.aoeordiaig to aouo account*, a short lino built by Lieu- 
tenant'Oovenior Goldaff, in Orange iouniy, New York, in 
1700^ ibr tnmpotting alUM. Probably tliu Ant charter under 
which activa operatkma were praavcutcd wea granted by an act 
inrortHinitingtbe Jamca River company, whirb wu-s pa*n«d liy 
the Ipjrislaturo of Virslnin on .Iniiimry •'iih, ITHTi, f<ir tlf I'lir- 
pime 'if ini| I'nint,' lln- iiu\ i-julii m nf Uir JaiiH-Ji rivor. Tlio 
company cuii^trui'ti'il a l iuial armind llir falln «if Janu s river, 
extending from the eity of Itii lnnimil in \\ i -iluun, a ilistaiic o 
of nlHiitt wven mileii, and iiiiprovc-d the Ik'iI of the river by 
»liU('et< UM lii^li up as nuclianon. Tliia cnnnl wiia tfulMciiueully 
colargixl and extended, mainly by appropriationa obljiinad friHu 
tbe atate of Viiginla, and tbia eipedicnt ia typical of the ooane 
pursued in nearly nil the early canal en(er|>riiiv«. In a num- 
ber of in9>likiires (•oi]i|Mini«'« nimminK'^l «i|K»mlion*, failed to 
obtain till' ri<iiii-iti' iinaiii, aii>I ilini ajiiilicil eitliiT for 
state or folrral ai'|irniiiiatinii<. fnrwliii'li slian ■< wnn^ Ur>Uaily 
giv<'n. Anntlii r nf tlif early iirnji'i |> wa- ilir Ili^mal S\vaiii)> 
Canal, <<iiimii ni'rd in 17S7, iiiidi r a juiiit ( barter nf \'iri,'iiua 
and North Canilinn, nnd opciieil in 171*4. Hie list of owners of 
its atuck faicludcd Qeoigo Waabington and Tatrick Ueno'- It 
was orii^nally designed to beiHlnte tin navenwintof lumber 
out of tbe Disnial Swamp, but sulwequcntly aemd more im- 
portant ends by ftimiobin^ <luring the war of 1812-14 an inland 
water channel of e<iiiiniuni«v>tioa, which was fireo from the 

attacks of nriti^ll eniii*er». 

(Mber canals, on wlii< li active operations cniiiineiiet-il befnre 
tbe pre5<eiit ceiUiiiy, inrludi- tbe fnlli>\ving: A eburter waa 
granted on June 2-"tb, 17!iC, to "ITie rroprielor* of the I<<K-k« 
and CanaW on the Merrimac River," and thia eum|Miny opened 
a Bne in 1797, about one and one-half milcii long, which pro- 
Tided a dumnal aramnd Pawtuckct falb, leading into the Con- 



cord river, and thcMe tata the Menimae rivw at Ctidnislbrd. 
Tlio Middlesex Gaaal Ooaipaay was chartered fan 1708: Active 
o|M>rationa on thia work were comni<>nced in 179S, and con- 
tinned iiiiiil, iirtiT wime yeai's <if etbirt, a work of (nnniileralilo 
iiiagniliale ami utility vva>i p<iin|ile|i-<|. Tile ('iiron<li let ("anal 
was l.iiill ill l.niiisiana ubnnl 17'>l, partly a-" a ilrainii;;e eanal 
fur the city of New ttrleaiLs. It wiw con»trueted by (eiverimr 
f'nroii<lelet, and the citi/enn contribtited a large fi>re<> of Khiveit 
to aid lilm. A canal waa built in Houtb Carolina in 1802, which 
connected Charleston haibor with tba Saatoa river. It was 
twenty-two milee h«tg, and cost |79ni;(10Qt but la one of the nn- 
mertma canala that have lieen alamdoned. In addition to theao 
Works, A nunil>er of others w i re pn>iinsnl nr diseu-icwl at ail 
iiirly period, ineludin); a work wliieli Wiis llie fori-rtuinnr of the 
I'j ie ( iiKal, tlie ( lii-ajM ake and Ohio, the Deluware anil Chena- 
peuke, atul the I'nion Canal, of I'ennaylvania, a work intended 
to connoettfaaDiikwaie and SniqadMinna riven. 

TUB UNION- r.\NAI., 

or forenmnem of it, in the nature of pr<ije<'letl improvenienta 
fur providing an artilieial junction between thi^watcni of tlio 
Susquelianna and the BchuylkiU, waa probably tlie flnt prcgeci 
of tbe kind seriously disoMeed in the cokmlei. Willfaun Penn 

refernil to the nibject two centurieu ago. It received some 
eouMderation bi'fore the Revoliitioiiar>' War, It waa rliiefly on 
aeeimiit of the ini|.i«rtau<'e altaehe<l to it tli:U the foHouing 
iiitermtiiig hiMt4tric tetter waa written, in 1772, by }<<-ujiiiiiin 
Franklin, to &]tllOads,1ldlO was tlien Mayor of i'liiladel|ihia:— 

"LoKUOK, Aug. 22, 1772. 
Dbak PRiniR I think I before ackuowledg'd your Flavour of 
Feb. 2D. I have ainec received that of Hay 80, I am glad my 

Canal Papem were agreeable to you. I fancy work of that kind 
is si t on fisit in Aineiiea. I think il Wniitil be nnini; Money 
to i ii^'iiue by a handsntuo Ssilnrv nil Knjjineer Imni here who 
has Is'i n m rii>iniMi d to mk li Itusiiiess. Tbe many Canals oil 
fiK»t here under dilTen<nl great Masters, are daily niising n 
luimber of Pupils in the Art, wiiue of whom may want Km- 
ployment hereafter, and a single Mistake thro' Inexpericiiee in 
such important WoHu, may cost much more than tho Expense 
of flalaiy to an Ingenioua yoau^; Man already well acquainted 
with iMtIb Prindplea and Pnicticw. Thia the IrtA have learnt 
at a <1ear rate in the flrst Attempt of their great Cimnl, and 
now are endcavooring to get Smeaton to come anil r<>etify 
till ir lOrn!:-. With re'.-unl t.i yniir lju> >linii. wlietlier it is Iw-nt 
to make tbe (vhiiylkill a j.art of the Navipitinti In the liaek 
<^lunlry, or whelhi r the Killieiilty of that River, subji-el to all 
tl)e loconvenicncea of F1u«hIs, lee, it-., will not be greater tbun 
the Eipenaoof Digging; Locka, &<:, I eau only xny that hero 
tlMiy look on the constant UtaGlicability of a Kavigation, allow- 
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iog BuntB to {um* mid refiaiw at all Tinu-.>i and .Siiuujiim, williout 
Hindnuicv, to lie it point uf tlic grenteit Important'e, and, 
therefore, they «cl<lon> or evor um m, Bim where it can be 
ii«oid«L Lofju in Bivon sre mljecl lo many mora Accidonta 
than thoM In Min water Chmala; and th« Carrying away a few 
Lockd by FrciilieU of Ice, not only i rpi>i<-» agrt-at Kx|ionM», liut 
intorni]>tH Itiimnpm for a Ioiik time till ri'iMun* are made, whirli 
may hkhi di"*lroy<il HKiiin, and tliuit lliu Tarryiiij; on u 
Ojiii-sc (if liuhiiicMit l>y stlcli a NavijjiUion Im> disi oiir;!);!^!, iv* wiili- 
jpct lo fr<i|iii'nt iiit('rni]iliim». 'Ph' Tull, ti>i>, mu-t In' lii>;lii r 
to l>:iy fur hin li Ki'|Miin«. HiM-nt nro UH);' •wm,.iI.'.i' lliin^'-i, 
ai]H'' iall\ ill lliliy ('inni(riii>. CiiiiaU are qtiK-C iui'1 M'ly mi:iii- 

i^gcable. Tlicr«forfl Ut^ arc oA«n carried on litsni by tlie iSidt-a 
of Btv«n,on)]r OB Ground atwro the Reach of Floodi, no other 
Um being made of the Rivera than to npply oocaalooaily the 
waate of water tn (hn Canata. 

"Itmnuly Sif ■ t^' < v. ly At(i nii>i for Iiii(in)venient 
of Otir dear Country, and um uiili yincert! »te(tni, 
" Youia moat allbctionnt • I > 

"B. i'RAKkUN. " 

" I oongntukte yon on the Change of our AnMiieaa Minieter, 
The preaent hao more bTOuraUe IMapoaitkn towarda ua tlian 



hie 



'ShA 



Aiiririi lAi, niniii>rrK. 



An elnJioratfl arroiiiit of tlic early ofirrHtimix of tln' l.plii>;li 
<'<ial mill Nii\ i;;ulii .ii ( '. iMi|i;iiiy Miy«: "ITn' ili'r-i-i'iiiUiii; ruivijjK 
lion by urtiticiai frceliedi un lliv lyuliigh is tliu lii«t on record 



wliic'h WAH Used as a pcrinani'nl thing, though It is elated that 
in the expedition of 177'J, under General Hullivaii, fioni-ral 
Janea Clinton murciMiftilly madeuaeof the cxi.iHiii nt tn i \tri- 
cateluadiviMoaof tlie army from aome diflkully on Uie cast 
iNoneh of tlie Suaqnehanm Iqr erecting a tomponuy dam 
arroM the outlet of Otango lake^ which - a(>itimu1a(4<d water 
ciioiigh lo float them, when let off, and mrry Ihom down the 

I i Vl'I , " 

Till' ■■ iirliiii ial frcehctJi" Ikti' rrfiTrid in «■ n- jiriil>;iipiy om- 
of tlx- first ini|)ortant and mh lltvIm) cH'iriti iii:i<i<' iii this oiuii- 
Iry to niuturialty im[troV(.' Hw. mi'lhiMlx of iiiivij{uliii>; interior 
Kii i'iiniH, ajtd the Cict that (loncml James Clinton u.is nMc to 
ruiideff essential service iu the inamu-r indicated may liavc luul 
an impoHaut bearing on canal development, inaamuch aa be 
became an earnest advocato of the comtmetioo of the Erie 
Gurnl, and inspired with hb acol bia son, De WM Clinton, 
w Ikim' Kii:!!!!) triumph was only the realimlion of tlia hopea of 

liin fiitlirr. 

TliiM' iirnrKial fruahota of llii' I.i liii;li (jtal and Xnvi>;aiion 
('on>iiunj v>i ic priMliK'iil at Hlnti d iiiii'i vali«, and p'oorally daily 
during lbcitr4iMiii of nii\ i^ali<>ll. iu'loro itx ranal wan I'oiiHtrui U d^ 
by storing wator in the p<H>U of (litnia ai'rurs the river, of log 
crib-worlc, filled in with utonca. Wide sluiciv, fur pawing raftti 
and coal arke, were made in these dams, and tltey were readily 
opened and dtut by one man, by mcana of bydraiiKo preamre, 
neiinK in a conlrivnnrc doMgncd by Jneiah Wliito, wbicii was 
known by the luune i>f llio "brar-lniplock." The arrangement 
wiui vt-ry simple and ingenione, and fkilly anawwed the totended 
; purpose. 
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A work WBJi plililii-lud in riiiliul(l|ilii:i in ITIi'i. i iiiitUd a 
"HiKturii al Ai i iiiint of llui iJiw, rri>);n K-, iiml l'ri7« iil 
Slulf of till' Ciiiml Nuvipitiiin in ri-nnHylvaiiiii, by dir<>rti<in of 
the I'roiudont and Manngi.Tit of tliu Sgliuylkill and Siimiuehnniui, 
and the Delawaroaud ^'hnylkill Navigation Coni|Hiny." Robert 
Moiria waa president of both theaa eompanies, This publica- 
tion statee that in 17(10 a few dtiaena of Flnmeylvaniabad united 
"by the nnnio of tlie Society fur Pivimoting the Improvement 
of Uoadf and Inland Naviifulion," and the numlH-r of mi'tnliont 
noon inrrriu*i d In iii'Tc tliali I'ltf liiiiiiln d, ri'siiUii.; ill wirioiin 
parln ofllii' mulr. I!y a|i(" :il!< (n tlir Ii7;i^liilun>, ajijiroju iiilions 
for a nuiiil>iT«if rumU wm- obiainnl, and cliartens and a iiiiiaU 
amoimtof peoniiary BMiialance had been Kranled to the canal 
companies menlioned aliove. Work on Im4!i thi>M> pn>j<>rU bad 
been oommenoed, and aome pragma had liccn made, but the 
neceaiity of additiaaal capital and improved methods of pro- 
curing it waa already keenly fell. 

Tim introduct<»ry rennirkx explain the Iio|m>« and exporla- 
linns till II < lii ri'-liril, in tin i^i iix-nl tliiit I'V "riniiiU ii |i>'ii|ili' 
niiiy Ix' hn|i|iliril uilli j;nun, tMiii^f. fuel, ni:HiTi.il> fnr liiiil.liii^;, 
and also all otlit r linny [iml r.i« ni.ili riiili' f. ir iiiannta. tiiri i-, 
which otherwise w<aitd remain uf little value at a di.Htaint^ from 
the place wlicre they are wanted, iwcause of the great cxpeiue 
eommooly attending tlieir tnuwporiation carriages^ tie,, tut 
a faaige of • voasonaUa aim, woriied by two men and ^wo fay 
two biirsea^ can tnuippurt scvcoly or ei|^ty tons; whidi weight, 
liy any other cnrrioge, wouM have rBqtnrcd forty men and 
aliii'it !^ixly linrso, Tliis i jili iilaiinn in inudu fur llii' ( iiiiiil" in 
Kii):iHnd, wlit rr, l>y ni<-an'4 of liirnpikcx, a I<'M I cniuiliy anil 
ini|irovi'd rnaiL", land ciirriano lius a f;rt at a K .inl.ii;i' ' r any 
land C4firriagc lliat i iiti, for many yean*, be i'iini|ili li il tiuounb- 
out the greater part of the I'liited St«tei»." 

The Bodety, in a memorial addrcaaed to the IVnMylvania 
k^psfaitnre in 1191, had suggested as worka worthy of Anrorablo 
ooMideration, qnite a number of important pnijectiL The Ual 
included an improvement of the navigation of the Delaware 
ftom the tidewater at Trenton FalU to Ijiku Ol!«-t;o, ilie lieiul 
of tlin nortb-oaiil braneh of tin? Sii!U|iii'lniiina; and an iiii|>r.iM'- 
mi nt iif SiiiMiui'lianna navipilmn, l.> l.f i .inri< i (i d mVu tl,. 
K'huy Ikill on the east, and Ohio and the great lakos on Ibu wont. 



CDBI OP LUD CUnUAOB IM rEMKBYLVAXU IN 1791. 

One of tlie eetiniales mode in reference to the probable earn- 
logs of the HcJiuylkill and Siim|uebnntia Ckiinl elal«« tliat "the 
present price of land carriage ftom Hiddletown to fbikidelphia 
■afia. 6d.percwt.,orfortwentylona,iei10L'' This waa premm* 
ably* Peimsylvanin rnrreney, £S being equal to Of £1 to 
|S.On|. The movement of twenty tonn, therefore, fu«t fSKLSSl, 
or iH.OO per l"ii. Tin- |iri-s<-til ili-imi. !■> rail i» ninetyndx 
milea. Tlie cunt jht ton |ht mile wan about 16} cents. 

raoTtwoxa on bam.y ntAwrim. 

One <if tin- |in ivi-inif in a | a|.i r t-tyli-d HnidH nf u I'lan Sny. 
>;ei.tiii); tin' Naliiii' of iIm- |{>'.-I ni lii ms iiiiil ilic itin l inn tlial 
Slmiilil li'' l>!aMi.»lM d ill < ".iiiiici li'iii W illi till' Sysirni of ( liar- 
leriliK Coiniiaiiii s, or of Ibuiin; \\'Mrk« Hiiilt liy " ( 'onstnii lom 
Kntitled to Ti •!!«," wliirh tlie l'^i>Iuliin' of I'l'iiiiFiylviinia i-orw 
eluded to adopt, waa as follows: " liy an article iu each con- 
tract, the (Sovemment sliall be rcalnhied from laying out or 
exiablii'liing tiirnpikea or toll navigations^ in aaecond instance^ 

during yeam, which would destroy or Arainiah the inromo 

or revenue of tumpikin or toll navigationa whidi Ihcgr bad 

e«tal>lislii-d in the first inMance." 

Ill a ini iiii 11 ial aildri's^i d l>y tlir S. Iiiiylkill and Siii.(|nehann« 
('anal NaviKulinn ('iini|iiiiiy In llie legislature, (liey asked for a 
niiMliliratioii of their eliarlcr or inntraet relating to tolU, and 
i>uiUt\ that "ax by the act of incorporation, allhoi|gh some 
pariKof the Raid eonal navigation mi^ tw finished and in use 
before tlie wliolc distance of seventy milea can b« completed, 
yet the company are not enabled to reeeive loll for that part, 
exeept at the rate of one dollar for nevcnty miles, or tlte whole 
distam e, which is only one rent, or three-m-venlhn of a cent 
piT mill', wli.'i i as ti l' I •.■law are nild Scbliv Ikill ( 'anal is all. .w ed 
une sixiei^Dtli of a dollar Jht mile whenever any {tart tliereof is 



Kmor or ■EnM.imaiiABr was n wwiuimw icnvs 



Tlie appendix ..(ales i]„- .uniniit 1< vi I of the .Slmylkill 

and Sns<|ueliaiuia ( anal liail I ii exaininiHl and Icveird l.v a 

I • .iiiiinltce B|i|Miinle<l by tin' Amcriran riiil<is<.|.liiral .'^•.. ii lv, 
but it adds that "ttie dark and diNtnissiug period of the Uevolu- 
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tioa neceMuirily xusfHrndMl nil inipru%'vnientii of this nature, in 
eveiy p«rt of AiuericK, until iho gktriuiM era of the pence and 
ind^icnUenoo of the t'nitcd S»tiec(«, when iht-y were llrei re- 
aumed in thnalatMof ViijpiiM and Mjuyland, upon the Pot<i- 
mw, nnder the MiqiicM of the ilhutriona Wasliinglon, during 
hia short rcccM from his public lulMin*; noxl in Ihc 8lal<* of 
Pennsylvania; and fjH-ctlily iiAiTu.-inU. witli a. nolOo i-iiiiiliiliun 
of pui'lic Hplrit, in tniisl <<{ IIh' i.iIh r ^la^'-, ;ii irdiiii; l.i tln-ir 
natural advantage, aa Nvw Yurie, Cuniicvticut, Masisiicbuiicits, 
IhflOualiiiM.Ae.*' 

Wi MUIW l Wl Tg VBm iWD 



Tlif ialnir^ 'if ^V:l^llill^.'l■lll luTr rvfi'irnl t'l, liild ;i ni:irkMl 
influeiiL'c ill iliii t ting (jriicral iittoiitioii lu tlio iiii|iiiniiMi c of 
impruving the clmnncla nf conuiiunicaliun bclMct-n the At- 
kntic cmui luid t)ic interior disiricta, lying wml iif Uie Alle- 
gheny nionnlMna. Tbithenrard a rtrong ntrearo of uiimignitioii 
had at lail been diiected. After clowly husgiqg the mbonrd 
dnrittK the flrst centuiy and a bnif timt raeoeedol the ettaMiali- 
nit'iit of •tottlcmonta in MiusrarhuKctlR and Viri^ini.-i, nnd nni^r 
Ibc hlrong nlKilarlpii to a fiilfillniont of the pro(>h«-tic- snying 
lliiit "Wri-t^iii.I till' r.iui-i- i f ( iMpiro wi'ikIm il.t ttiiy, " wIirIi 
anuw from linlinn, Friin 'i, ;iii<l S[.:iiii?li htp«li'itii'», linil In-un, 
to a gn-jW I'xCcnt, n-in(>v»-<l, the chief ImrriiTi to extensive 
migrntionH to Ihe rirli pntiricH of llii^ wcKt Viwn the expeiiiM> of 
Haaaportutioit for Mirjilus priKlm ls from western I'eniis-yU'iiniii, 
wntera Viigiuia, Kenluckjr, ami Ohio to available morkela. 
Ibr « eonaidentUe period the onljr naort waa down the Ohio 
Bod Miwiiwippi, — the cost of movement over the mnnntninf> 
bring *o excessive ns to aUiolulely proliilnt the M-mlini; of 
bulky (Uixl friiKbt in either direetion. A |iicuirc ofniiiie 
of tlie eiulmrnuwments ariiiing from thin eomlition <if iilliiifs, 
and of tlif diiii^ii r it i;< in r:iti'd tital nil tlie iiihal'iliiiil.i of the 
lIi«8iM<'ipI>i smII' v \muiM form new political alliliutioiis, and 
tbUB make tlirii M'itli'iiieiiii< perilotw mlher than a pillar of 
•treogth u> (ho vuloai«M which hod emeiyed triumphantly, but 
temUy «shauated, fhun a atntnla «^lh Great Briuin, ia for- 
nJabed in • letter addnaaed by Qanenl WaaUngton, on October 
ISUi, 1783, to the Marqnia de Choalenenx. After aaying that 
"the (litiik iiiid rear >if the fniteil Stiitf:< ore pflei«o^wod by other 
powers, and lnriiiiiliiMe otiew, ti.o; iind liow iKiVKHirj' it in to 
apply the rt'Hii lit i f interi »t to biiiil all p«it-i nf llu' Cnidn 
together by iiidiKMiliible liond** — <--(jiei ially tbut part of it. wbieli 
liea iinnedialely west of us, with Ibe Middle Mat*'*,"— he addx 
thcae very important atatemenla: "Tito Western atatos (I apeak 
now from my own obaerration) hang upon a pivoi. The totttk 
^aJiuAarwmMhimllUmmiftKijf. They have looked down 
the MMarippi till the Spontardi*, veo' impoliticly, I thinlc. for 
tlii nis.'lve«, throw diflirultiei" in the way; and they lcMik4>«l that 
way fur no otlier reuwin than beraUde they eoiiUl gliili> i[iii(>lly 
down tlie ctreum, witlmut i-<insi<leriii>;. pcrliaiP", tdc (liHiriiltii> 
of the voyage back anaiii, and tlie litne ni < (-fjiry to |nTl'i/nii 
il, and beeau!«e they hod no other nieaiiK of emning to ua but 
fay land tnin!<portation and unimjiroved rondn. lliew cnuiu^ 
have hitherto chcclted (he indii»(iy of the present acUlent; for 
except the deniaad ftar proviaiooa, oocaaioood ligr th« incnaae 
of population, and the liule flour whidi the neceoritica of the 
Spaniards compel them to buy, they have no incitement to 
hdior. But ntn'mlh tlie road and make the way tiu«y for them, 
and then we wha! .m inibix I'f iirlirl<-< will l.c |iiiuri il ii|niii ns, 
how amazingly >air expi.)ris will iiiert'OM*, and how amply we 
ahall be conipenaated tat nqr trouble Mid eipcnae «c nay co 
counter to e^Mst it." 



THK ClIEBArKAKE AKP Olllo I KoJlJiT. 

Tlie raaanna tbua cctcutly espreawd doulnleaa turm tlie prin- 
cipal camca of the ardent derolkm maniieated by WoabinglMn, 

at varioua «lage« of his cnieer, to Ilia Cfcatiua of pnwiieabia 

eomicetioii iN'iweeii the watcniof tlieChcaapealceond theOhio. 

I-:ir;,-ely tliri'ii^b lii-" in'lruiin ntalliy. .1 1 barti r f.ir tin- conalniC- 
lioniif Hin b a «ork wa" i.l tainnl frmn tin ^la(> s nf Vir)r{nia 
and Maryland, ami aNi 1 \ alual'le i.'i.inl> >if laiiil and nnniey. 
Tbiii waa tlie ttr«t important ami i xieiir-ive uoric deeigned lo 
eonnect the Atlantia aeolMiard and tbe weMem atatea on whirfa 
» vigoroua oonaienoement was made, and Waahiqgton waa the 
flrrt prendcnt of the eompony formed to proaecula that under- 
taking. Ilix attention hod been calieil,4iirinK the nmilirtianaiy 
xtniKgle, to tlie im|M>rtance of <Im lutiinil adwilagce Ibr aecnr 
iiig a cheap tbr<iii'„'h water rOHtC whidi ailllad in New York, 
but he iin ft rri'il lo -^w f eloae attention to the pmjei t which 
wa« di fi'.-iii d I 1 i>Ialili«b such iiii lm)Mir1aiil ebannel ilir'ini:li 
the regiiiii^ iviili nbich litr ua« ti\«M familiar, and which he 
had perwiiially explored during, pro iouH to^ and after hb 000^ 
necii<in with the ill-AUeil Braddoelc expedition. 

Tlie Oieaapeako and Ohio Canal, however, waa loo eipeii- 
aive an undertaking to bo completed daring Woahinglon's life. 
Even ila extenrian to Oimberiand, like the early ninal pmjeeta 
of rennsylvaiiia and New York, rctiiiirml many years of effurt, 
and renewals of exertion after |io(itiM>nenienl.i or partial nliou- 
donnieiit. 

8IXIW rHOORBIB OF IMrORTAirr EAiU.Y CAXAL rBOJECIB. 

A tbtdhle indication of the flnoncfad and other dilHcultieB 

with which the pioneer proiectora had to contend ia furnished 
by the statement (hat the Schuylkill and Kiisquehaiina, iiuU>e- 
<|iiently called ibo Union Cuniil, eighty -ttto inilcs in length, ami 
designed lo fiiniixli a cbnnuel lielwdfi Ihc .^vhuylkill river, 
near Kea«liiig, and .Mi<l<lli ti i« n, on ibe SnM(iKlianna, wliirli 
was h>cate<l in I'^'i^ (at an earlier |k riod than nny oilier eaiiid 
in the United 8tai<^). »;>^ not actually OOmneneed until l~'.il, 
nearly thirty yean after tbe original eurrqf* were mode. Four 
milea of llie line, however, were opened in Wi, but woik waa 
mixpended from ITSIS until and thacntin liMwat only 
completed In 1837, cixty-Uve yeara aim tba llnl aan^war* 
made, and thirty-six yeant after aelnal wolk waa oonuneoeed. 
Kor wa-1 this dilalorinewi exceptional. 

In 17r>4 the iK-cnnd ( ar.at mum v wgis niaile. It km r llie 
route intended I o connect the ( In sti|>eake bay wiili ihc 
ware river. In 1760 a second Mirvcy of tins rniitc wa» con- 
ducted underthedirecUim of the Atnericuii Fliilusophical 8» 
ciety; but work waa only commenced <in the Cbeaapeake and 
Dekwara Chnal, 18) milea long, in VM, and eoliaequently aD» 
pended. The line waa retoeated in 1882; and completed in 
IfW, Bixty-five years after the firxt I'lirA'cy wan made, ar>d 
twenty-five years after work was cornniencrd. Tlie ChcMt- 
jwake and Obiu t'iin.il, vvilh «birh Wa-liinuli in rlniiely 
identified in its early Blages, and which wi;.s (in^'inally ibwigned 
lo fiimiflli a practical water route corre!<i«iiuling very clonely 
with the line followc^l by Hraddoeka expedition, inasmuch aa 
the M-liemc oiiilcmplalcd a line from (leoigetown. District of 
Columbia, to rittaburgfa, was Yigoroiialy commenead in ISiWk 
and in 1860 180 milea of tlie Hne, leading fttim Otemheriandt» 
Gen^getown, were opened. 

Tliere were wmilar delays or iK».ti.i»neinenl.s in all lliu earty 
canals of tnaleriid inaL'tiitilde, Hlid oiilv Ihi ^lhl irl- r and < hi aju r 
lines, inlcndcd iiuiiniy to nerve local purpmuK, t4) nu»l of which 

reference has already been madc^ WM* Sniibcd in a oompam- 

lively brief period. 



EARLY CANAL FINANCEERING. 



Mutrr or btaxb oovntmnons. 

rB policy adopted fay aeveml of the important otatoa ia 
indicated by the following atatencot of Uie general prin- 
ciples ariprovcd by the legidatore of Pimneylvaaio, after duly 

ronsiilering the appeals and motnorial* made in 17'.>1 and .-iic- 
ceedinjf years by the eociely for promoting tlie improvement 
of road.s and inland navigation, vi/..: — 
"ITial tbe legialature, although animated by the warmeal 



ikaI for the improvement of the coimtiy, by meana of rooda 
and inland navigation, yet could nut autiject tbe finaucce of the 
atato (even if adequate) to the burden of the whole; yet thqr 
would make liberal appropriations of public money for the 

improvement of nicli rnads and navigable waters, a*, lying too 
remiitc from the more i>opulous jiarls "f the cotintrj', and the 
inhabitanl« but lliinly m ltl.il, n iidiTi ii ii i u. | ■ n iir.itilc for 
them either ttf improve their own ruad» and waters by sub. 
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m ii|>lii>iin iir till' u-uiil oimily l;>.\' s; and tlic |iriilil.s iif tlii' l>ili< 
woiilil jet bf' liKi eliiiill to iiiiliH'i' (uinpanieis to uiulerlako the 
Work iit their own cxpt-uiie; but lliiit ill llic more scUUtl pari.i 
uf the coiuiUt, mpwially iieiur the inotropoU*, they woutd be 
wuiy to htcorpoMlo <'oinpMU(W, fiw thogmdniil •nd pmsmrira 
improvoBcat at trowb mud! milcni, vbere Urn lolb wuukl tw 
niSdent to r(Nv>m|M>iu« ttio Mtlwcriticra or itockhoMor*. ami 

till' I'liaiT;!' wi>nl'l f.i'.l in ronliliK to ju.>lii <■ lipHii ilmw vvlm witc 
to Im! 1h lu lili il, in jiriij.i.ttiiiu I<J llic use tlii y iiii^'iit lii.ikf i>f 
Mirli I ■ i.iiN anil u ili r^ ' 

III ai'conliiiicc witli llic«c priiuijiliK lin- K'giKlatnii' of IViiii- 
Ivaiiia gmntecl PCVfTnl t'luirtcm for the foriiiiitiuii uf ntiiiil niul 
turnpike comjNUiiM iumI niiulo upprnipriittionii for t)iu conrinu - 
UcD or invronment of atate roods ami the "i lmrinK and 
mtkiog imvigablo ccriiiln inirtB** of nindiy riven in llie com- 
monwealth. The n|i|>iii|>riu(ion for the* Improvement of riven 
nintlc ill ^7'^\ aiii>iiiiili'<l to ^L\).L'T() (f*J.<V'>! I<> the £>. Hie pro- 
jMioril aid waK di.-.lril'Utid to ii\f |-H in all iM>rtioiui of lhc> com- 
lliontM'allli, iiHliidiiij; lie- I>i la«.iri\ I ji< kawaxi-n, I^Oiij;li, 
■Sfliiirlkill, Stisi|iU'liaiiin«, Jiiiiiala, I'^iiincnialioiiiii};, Allo)4l><-ii,v, 
French <'r< <'k, Coni tiiaugli, and Kinkiinini'l:)^. A( llio naliK' 
time rond iiiiprnpriutiuns nnituiiiliiig to a < onsidcratilc mini 
vera iniwli.-. In 171)2 £3,000 uddiliuiiitl tnvr a]>i>r.>]>riiiliun« 
were maiie, juid luil tm ipanled to a number uf ruad pnjerUk 
The total river and road appropriationa of 1791 and 17S8 
amouniiHl to £ar,,JW. In I'llS fH^CE) worn appropriated to 
nmdi*. Hnt nlllioiit;h itu-»i' riviT kihI mnii iinpntvonicnli* roii- 
dertd Munr )o( 111 inii ii sis ll;« _v fiiiTii>lii-iI M |-y iniji' rli i ! 

ftidx Id till! Ininj'[rijrl;i!i(iii ri i|iiiri'nii nli> uf llic t;Hi<-, niid a v vry 
(Ifciii*'^! advaiici- iiMilli J fiMm llic pas-iai^c <•( an ai I of iiu.ir- 

poratton, ill I7ti2, of tlie liot important tumpiko comjiany 
oqeuind in the United States. 

XULY AOITATIi'X OK T1IK KI!If: CANAI. rnOJWT. 

CUiak of coniaideriil'ii- li iiyth n . t<Ki px[)i'nsivo iii 1m> ]>roM«- 

culi'd with j;roal i'IHTR}' in any j. i-; f il c I tiinn !« Uav tlu' 

present century, or even during tlio liriii dt i ade of ilie iiiiii>- 
lecoth ccntniy. Ftobq^nnin^s lia<l Ixcn mode in a mimlicr 
uf quarten, one of the BMiet iroporiaal being in fionueoUon 
with pteliadiiaiy eiefM Ibr tho eMumiellm of • poctiw of the 
ErieOuial. 8irHioni3r]ioore,apraviiieialgoTenior,haideaUed 
the attention of the legidaturo of K«nr York to the importanee 
of n eonneetion of tiie lludi^tii with lake Erie liy "an iirtifirial 
liver" ill I'ON. A i)rivale ioiii|iiiny eoii-'lnicti'ti ii link 
in tlio route ill a ei<iii|iarjitiv< !y i ;irl\ ilale, and i frorln Inid lu en 
liuide jilmut ISHS or \M) tii indin'e the I'lderal ttoviTnnu nl to 
eo-ri]ierale with tlic xtate. It wan ]irulml>ly nlHtiit tliiM iieriiul 
thnt Tliumaa Jefrer«on iinule the famous rvuiark that llie eaiin) 
mi);lit Ix! lluiahed a cciuury Inter. 

Tbo alow prasreaa that bad iieen made at that date in con- 
nection with variona canal enieqifiaea, and the huncnlablc 
i'Ailiirc of A variety of linandal ex|ic(Iicnlis were BufflcieoUy 
disenurn)^!!}; to render the compleliun of Midi a gt|^fio Vndcr- 
tnkin.; a^ tlu projeeted ErioOanal OOljr a thittf tobe hofied for 
as II future po.'^iliility. 

TKlBULATIOm OF THK tTKIOR CAWAL OOMFAXT. 

llir fiiiaii. iul liiriltiry of tlie I'liion Canal, of fcnn-'ylvaiiirt, 
llii' jir-ijti l lor ennnettins tlie DehnMuc and Sn-"|tulianiia 
river>, alrei»<ly left rred to, wliii li was nnr of (lie earhi -i if iml 
tlie lliist selieme of eoiisideial.le iiia^iulude to nM eive very 
NrriouM ntteiitioti, illuclrutca tlie dilTii iillica that attended many 
of the pioneer canal projccta. Tliia company was declared to 
bo hopeleaily inaoit-eot in Uartih, 1885, in a legal report flkd iji 
one of tho oouita of IliiiaAdpbia, whidi reooaunended that it 
riionld lie sold nl dlioriiTA rale. 

Till- I'lili 'H ''anal wa- iIh 1 iilLT' n\ til of a m Im iih' first ag)lAl<><l 
uboiil iriHi for irii[ii.ivin|^ tlie iiaMgalion of tlie Scliiiylkill. 
which, aft«i a un ill anioinU of work was done, «a> reviviii in 
1771, and then iiiadu purl of u |iit>jeot for uniting the walerii of 
the .^iH'|iii liaiina and Schuylkill, ofliciully re{H>rt«d to be fca<>i- 
ble. Mainly on Bocovnt of the disturbing influenoea ariidng 
tma the B«v«lati«iaiy War, this prqjeet was allowed to 
atumber until 1791, when i( wax decided that the proper plan 
wonid he to organise a company to do the work. The enpital 
wa< ii.\i'datl|O0Oahare»at$4i«' i ii, and ti . ; i!< .,f ii . , ,,ni- 
pany waa agreed tO be the Sehnylkiii nud busqutiinuimi Nuvi^a- 



ti II < .,n:|.;oiy. Tlie lei^LslatUfB pSSeed Ilie ai l of liirorporHtiuil 
Si'iiteniU'r iHith, 17U1. Dcxika for HnliMTiption were aliortly 
uf\<-ruui^l opened, fiueh wa» the iiitrrcs^t niid excitement (hut 
4i\(K0 aliarcs were aubecrilicd fur, allhui^h there were but 1,0UU 
to bo aold. In tliia dilemma the nanagm reaorted to a lotteiy 
to determine whoafaowM be thoawi tipa ai fl i l bidden. Tbechanm 
for the prixe were one in forty, and the hioky Itoldcr of die 

dritwn liiiliilier h.id li e ]irivil.'^e of htiyinj; the Klotk at par, 
wliiNl thirty-nine <jtliei> jutt ils anxious W( re i xi hided. 

Tlie perwins interested in lhi.>< j.roi^ i t «. n ili -ir.nM lo have 
the work very eoni|«lete. It was nnl enou^di lliiil the coin- 
mcrw of the .'^niMinehanna and the fniilful eoiinli* » njion that 
river sliMild lie bniujjhl to the Schuylkill. Tlie Imnkn of tho 
latter, in 1791, were aa aecluded and ainioat as wild a« (hry had 
been a centuiy previous. Thide waa conducted oo tlie DoIsp 
ware, and in onler to complete the aeJicmeitwaaoonridered 
necMwnry that a ranal iihunld be built Itctn-pcn the Delaware 
and 8«-linylkill, no that the ]iri<liiee roniinj: down the latter 
from the we-l eould I'e i-airii.-il o\rr aii'l l.iiidi d ;it llo' «'.iarve>t 
of the inerehaiils of the < iiy. To a( i <iir.|.II>h this ohjeel the 
Delaware and ."•ehnylkill iV.nid ( onipany w.i- eharlercil liy avi 
<if April lllth, irirj. I'ower wa.i given to the eoiii]«iiny to lake 
water from theiSchiiylkill anywhere betwet-n the mouth of Stony 
creek, at Monistown, and the northern boundary of tha city 
of Philadelphia. The capital waa ^;Q00 abare^, at 1300 each. 
The stock waa promptly taken, and the company organiied hy 
the eloetion of Kohert Morrii*, president; Timothy M.illnek, 
ci rn liiry. and Ti m li FraneiK, Ireacnr'T. The wmk >va!- i on»- 
nuiK i d in Nuvriiilu r, 171I-, near Jtornsti'Wii Mill.i, and j/rono- 
< iite<l for winie yeaiN. 

With fiobcrt Morris, the fitmoil» tinaiieier of llie Bcvolution, 
at the head of thei-o orpinizationif, llu y ( onimaBdod aueh an 
unusual degree of pulilic coolidenoe that they were regarded 
as the leadi^ caiml cnlerpriwa of the oountiy. Unlbrtunatdy 
they were overwhelmed with Aasstsr. Eitbar on aceount of 
errors in plnnn adnpte^l, miacnlculatfons of coat, thlture to pro- 
eure the neev-Kary ineiin.<, luiam ial convnlsii 'iii-, or a inniliiiia- 
tiiin of all ilir-e ditlii nllien, they were i i'iii|i' lli d to «iHj>i iid 
their 0|ieralii.ii> aflrr iiti oiilliiy of $1 Iii.ikni, wjiirli wa»i<ii im 
men-tc mm in those day.f. This Mt^|H'nsion, and an interru|i- 
tion of aetivc operatioint nn the Cliesappake and iVlAware 
Coual, which occurred a few yuan later, bad a disMtrous or 
diseoiiagiQg emsct on all similar pn^ects Ibr a oonsidsiraUo 
period. 

On the Sd of April, 1811, the le^.slninrr pawed an act to 
iiiiori>onite "the I'liion Canal CoiniHiiiy, of reiiiisylvanin." 
The name wa» iIrwii heeausi> the new torjiorutioii wa< really 
11 union of the old .S hnylkill and SiiM|Uehanim and the llela- 
ware and i^'hiiylkill canal coniiianii*. Tlie |ireainlile recited 
that tlnwo corporation!* had made lilrcnuou." eirnrlK to carry out 
tlio objects of their cbartem, hut had iailvd. They were, there- 
fore, diawlved, and a new company formed of the atockhoklen 
of the oM corporationa, whose rdative rights were atQutMi >» 
the new dlsdibation of the capital. 



Work \Mi- ;i j/n, inl. : niptod by the War of 1812, and coin- 
pa rati Miy liii II ,', liMiir until II mode for raining ftind.i to n.n- 
liiiiie o[i. laiii.in H.ir. fill iii>li<il liy llii- jias.-jijue r-f an act March 
iJ.Mh, l""!;*, ):ninliii(; an intercfl of l> per cent, to Milwicrihent to 
aUnk of llio canal, with the iinderslanding that the money 
needed for paying such interest slionkl be derived from a lot^ 
tciy or series of lotteries authorimd. To increase the nsasilinitgr 
of this sdMme, the com|iany waa granted a monopoly of the 
right of rondnctin^IolteriPM in Pennaylvania. Thi^i lu-osriiimme 
was materially ,-l i ficjll'di' d hy lla- pa.ssaj;e of an .1.1 11 March 
'..Ii'.lh. ISCI. liy ttlii. li 111.' ^I.l(.■ v\,i~ p;.-«l'^.-<l 1.1 pay iiii> d. ri. ii ticy 
of im. r. -I win. h thi- l .tti'iy . oiil.l not pr.->lii.'i . 

.\ jMiwer to iiisuc lolU ry tickets had hceii part of the original 

scheme, and granted hy an net i>ai>fed April 17ih, 17'.6. laii up 
to 1810 the compooy bad only realised about #00,000 irom tho 
lottery. Sufaaequently the lotteijr opatations beeame quite 
lucrative and u nourre of great aliusea. 

The plan of aidins the Union Cansl hy pivinK it exdurive 

autli.ir;t\ .liiiiiii; a . i .u-i.lcral "< ■ -lahti^li loUi-rif.^ 

wan by no meaiw pucuiiar to i'eniisyiviuuu. ll Hecmn to have 
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been A ravorito rfsimrt-c with n^iaLxnt alulni fur the iiuiiiiiiiil 
iMTiiiiipliMliirK'iit c>rNiniilnr piiqinM>ii. A K'liglliy ii<MrPMi, ihsiki] 
ill I'liiliMU'lphin in ISil, mniiii^ fortli tlie vviU nf thi! loiUxy 
nyati-m, mud liiJil ihorv Wore inon.- tlian two hiiiiilrcd lotlfry 
KlIiivH in thitl I'ilv, onil lliut llu-ru liiul Iuh'II ufliTol for Kali! in 
llicni (luring tliej rar, tirkrUi in 4Jlt(«'lifines, uiilliorizctl liy Nvw 
Vork, Virpnin.ConnoctioiK, KIuhIl- Ulitnil, IWiiware, Mnryliiiul, 
mill Norlli ruriilinit. llie kiIl- uf licki'Lii in ull tli4¥« M-hf>nii-i<. 
wliirli n-|iri-»4'iitwl ngjirpgatt^ jiriM'S of ^'ili.Kili/lCMI.wiiAiiixiliiliiti'il 
l>y Ijiw in IVniihylvftjiia, oxct-pJ 'X mAwiwett fi/r the ln-tii'llt of llit- 
I'niiin <'iinnl, wlticli n iiri'sfnlwl priuw ninimiilitiK lo$r>,;ii;i,U")<j. 
In rujniiioritin;; U|i<iii tlirro fiii-ti* thr aililri'Mt rfforrnl t<i oniil: 
"Thus Iho jK'Ojilr of ri>iin.iylviiniu Imvi- ln-fii liiuik' to con- 
triliulc t<i tlic iiKiTiiiil iniitriivcin^-til* of Nrw York, Viriniiiii, 
Conncrlit'iit, Itlimti' li<|jiiiil, :inil Nnrtli I'lirolinn, Marylunil nnil 
Dclnnurc, hh well iik In jmy a liir};<' mun In :i company of tlirir 
own iitat4<, wlioM' (jmnt lia» e.vp)ro<l, . . . IVniinylvniiia, liy 
U ing llio i;r<:'iit nmrt for nojirly jiU tlif lottvrii'a of the I'nili-d 
StnltK, hiM ri';!!!!!!] for oniphutiiM-Diiiplaiiit. In (U-fiinuo <if all 
hor h-j^iilativo proliiliitinn of furi'i};!) lottcrit-;), hiT citizcnH ar«> 
iinuiially Riilittjili/.i'il lo iin ininK'ni<c imiount; prrliniKi for a 
diiiri'li in Khmtr I;<hin(l. or n rail ruatl llirou^h the l)ii<Miii] 
Sn unip, or for other iniprovi'incnUi iu which kIiu liiui aa rcmutv 
a pruKitcci i»f intoriKt or advniUagi!." 

a>Hfl.m<»X OK THE fNIO» CAXAL. 

Partly on nccounl of thu iiicn-aeiHl inu'(-<-ii» of lotli-rj' op«?ra- 
tionn, anil partly on account of the material ai<l (Ichvcil fiimi 
llio (luluitnnlial ii.'<.'<nranct.-« fiiniishoii l>y tiio nil of tlio 
nianafioni of tliu Union Canal wcru enabled to nvliinti u]»(>ra- 
liond in that yrar, and in alKiiit nix year!) from that timo the 
work was nniithc<l, lliirty-wvon years after the coniiiienceiiietit 
uf cuuBtruvtiou, and nixty-livc yean Jtftvr thu flntl survey. Tliu 



Triion Canal wiw nearly civilly iiiilea lutit;, from MiiMh-ioun, 
on the SuKi|uehiuina, to a point on tho 8<'hiiy1kill a i>h<irl di"- 
tiuii'C lielow Heading, and w^x .iitnjili'd to (In- um- of Iniuts of 
twenty-five lo thirty tons* Imrllien. At Miilillelnwn il wsu-* cuii- 
iieeliHl with Ihe lViiiii>ylviiiilii Ciinal, li'iuliii;;, hy variu(]« <-<in- 
neetionn, to riltflairj^ti and Krie, ti>Tii>};:i in tiio n>>rlh, and l<i 
the Bidd RiKle, ou the Henl hnuieh of the SiiHjnehaiilia, At 
Iteadinj; it wan connected with llin workx of the Schuylkill 
Navi>!atioii Company, leading: to I'liilndelpliia. In tlio 
ctHsl of the Criion Canal waA extinialed at f 1 ,<XlU,Olltl, anil il« 
Miiall liM-kii, and the proKdiility that niueii of the l>UHiie!<ii ol 
Ihc SiiM]nehniina would he cundiictitl over the prujccttil I'hila- 
delphia and Cnhiinliia liailriMid, nere referreil to in that year a.>i 
eaiuei) Ukety to hiililate K|;niii>t iin rniaiicial Mleeeex, and thcM) 
apprchcusiuns pnjved to be well founded. 

tlTHKIt KAKI.Y fASAW IX I'KNXKVI.VAWIA. 

Cliarh* Miner, writiiiR in IK'tt, in defHTihinn tho eoni- 
■npnci-inent of oiM'nilioiiM hy Mefvirx. White k llauird, in ISl^l, 
III improve ihe navigation of the Si'hiiylkill, sayji: — 

"Tlie only cnnali* in IViiiiMylvania, at that time in iiavi^alile 
onler, wen; one of niMMit two miles in len<;lh, at York Haven, 
on tho 8ii.4(jnehanna, ami one made by JuKiah While at llie 
FalU of Schuylkill, willi two locki>, and a eiinul lliri'<" or four 
himdml yanls loiij;." Of the hitler work a memoir of Jimiah 
White say!!: "He bought a eoniitr)- place, wilh an iinlni]iioved 
water power, abiiiit live niilcH from I'hiladelpbia, at the FallM 
of Si-biiylkill. Here he begun \\\t eiigine<?rini; I•pemtintl^» wilh 
an cfTort Iu improve that water power. . . . Ji«iah While bnill 
a dam in the river Si hnylkill, anil a large loi'k, of rut iilone, 
for pairing river IkibIh. This wa<* llie lii^l lock hnilt on the 
river, and il t>as nol until uAer a very nevere and expensive 
i Etrugglu with the water that the fuundaliun was laid." 
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A(iI{K.\T im|M-tii« wiM given ti» canal eonatnirlion by the 
comjdetiou of the Erie Canal in li*iV Iln nueei^ inDpirrd 
tilher slitcM with a desir<! and deternilnation In build compel' 
ing or connecting lines, and nboiil Ibe (•aine time a number of 
the Englinh eanid oonipaiiieM reached (he floixl tide of proi«- 
perily. Tlieir fharcn Were Hild at a great premium. A list of 
Knglish canal Hlock.s that had originally cikiI void in I.Sl!l 

for X'.),£!t>7, or more than »ix limes their par value, and they 
paid divideials cxciHiliiig 31 J percent, per nnmim. From tlint 
lime until 1"C51 nlMint ihn same eiindition.4 prevaileil. The 
rtiK-k of one of the Kngli.-<h canaN, the Cll0^lIer, only ',>J miles 
long, which bad originally c>»<l XllXI, wild for S.'Z^)^*>, aiul paid 
a diviih nd of £1NI), or IMI per cent, on the fin^t invejilment. In 
lS't2 the Ktock of the S-linylkill Navigation Cninpany, of I'rnn- 
«ylvaiiia, cold at an advance of ItKl i>or cenl. on the original 
price of .xhart^ri. At a later period their Muck ruee Iu three and 
A half times ils par value. 

Wilh Hiale pride aroiwcd and high hopes of eorpomto gain.' 
tiwakeiied n eanal cr^iMOn-euine inevilahle. Captain Ita.*)] Hall, 
uf the Krili^b navy, in hiii Iravclii in Norlh America in ISlT 
and 1.'<LS<, after speaking in glowing ti-rms of Ihe iinmennts 
ndv:intiigejj derived hy New York from Ihe coniplelion of the 
Krie Ciiiiwl, direc(,« alteulion lo Ihe lu.<s*'S that were likely to be 
inlhcled hy iniprncli'. able and unprofUable M'hetnin warmed 
into lifi- by the .niecesn of the New York canal, lie fay;': — 

"rropcrly of every kind hax riiieu in value, lu might have 
bv4.-ii expeetcil, in all those partti uf the <-4mntry tlintngh which 
the (Krie) camd piLLi^'i, and a vast ini'rea.''e, bolh of oxpoi'tw 
and imporlH, ba.-> liiken |>laie in lliii<e KCtioiiK of the Male 
uhich lie bultveen the lIudMiu and Ihe lakeii, ull tending to 
ini-rcaM) the wealth and im[M>it:in<-<> of the stale of New York. 
Uiii the example of ihi'i succes.'liil experiment hnt, I nuptii, 
done tome viifchirj iu thr ral <>/ tif Amrriain tliilrs; for il bun set 
agoing a inullilude nf pi'i>ji'cl>, m:itiy of which, I nni omvini'od, 
ran never answer any goiMl purpo.ie, except to »«cli i>pectilator<i 
ii.-i may have sold their original shares at n pr(-mitim, and then 
backed out of Iho fcrape. pretty lunch ns many of the joint 
stuck cumpuny jobU-rs did in England iii lti25." 



He llHiught Ohio waa mom forltinate, and lhat her eimal 
lem wn.s likely lo l>c very elfeetive. He siiid lhat her inliahi- 
lalili* had iiiiide jialiciouit eirorla'Mo lake adv:iiitnk:e of iheir 
|H-culiar situntinii, and lu eo-upi'mle wilh rather than rival 
ibeir sister ulule. Hy mean.H of canals, Mn>tcliing from the very 
tfntre of lhat fertile region, ibey can now (l.S'J7-2H) send Iheir 
l>ro<luce lo lake Krie, fnim whence it may enter iImi grand 
<-»nal al Itulfalu, and mi find it» way lo Lockport, Kocbesler, 
and Albany, and from thence ils itmrse to the sea at New York, 
down the Hudson, i.i an afliiir of a few liiiui'S. On the oilier 
hand, if the sonibern iiiArki't in ibi'iiicd preferable by the in- 
habitnnlf of llic slale alluded lo, they iiiny wild Iheir pnithlcc 
by canals into the river Dliiu, which joins Ihe Miwiwippir and 
thus it will tloat swiftly down to New Orh-an»." 

irXrKOKITAin.K r.^NAIJC 

Although luime itiipnrlnnl wnrkit had liecn commenced and 
a few had Imm-ii iinisbed lK-l'nre the completion of Ihe Erie Caniil, 
yet largely (iiincK-oiuit of ihe ini]M'tus given by il« early trinmphii 
and the succeiiii; of a few canal (--iimpaiui-s, the work <if con- 
struction was pniweuliHl ViWh great vigor iluring llie peri'Kl 
from b'>:^'> lo 1.S40. A summary of the letiglh of llie lines liii- 
ishe<l and the tinaiieial resnlls is fiirni.shiHl in the fnllowing 
extract from Ihe I'niletl Stali-s Ceii.ma Iteport for 18!*) Oil 
Agencie.H of Transporlati<in: — 

"Adding togelber the totals of o|H'raliiig and abandoniMl 
canals, w« have a grand total of 4AM miles of eanabi, cotitlng 
Mp|M'n.xini:tl>'h iK!! >,>■ I !,>*''-■ Of these, I.'.iTkl mik-» are iii>w 
RiviiiiIniK'd, and a large port' ' '' ilie remniuitig 2^15 is not 
juiyiir.; eki'i'ii-es. This i.i I |^y|||^||^|f|my|^ipii. 
.■VII llie canals in Ibe New Iviijj 
comiiiercml piir|Hises llie Mli 

lllnsl •l|l < c.^sfcil lip lo I ' r| 
and l.ottcll K iilr. ..i<I ir 

of ;ll>nll( Il p- 

Ivrlimd Cur ^ii 
oustothec- 
I'be Utackali..I.'. (.4Ull< 
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pAMing through % rich region of oonotiT Kbonodiag in miuiii- 
fiiutorifl^ wBi built in tlio bait numiar, InttinM never profit- 
able. The FenutofUn end Uantptlilre and Hampden canals 

annk«lj06O,425. In NewToricatato^SBemileaarialendoanalR, 
CMtinx |I104235«S14, have been altandoned; in Penntylvania 477 

tiiil«-7( art' Hliainloinxl, ciwlini; $li?,"l"i,"S<1; in Oliio, "200 milfi*, 
rn-itiiiK JJl.tlll •.!*»•, liiivc licfii iili.indoiicil. Imlijina, «itli llii- 
aid of her rntiitnrs, ron.^tnu ii i! iniiis icf <!iii^'l-. i-'^liiif; 
$<i,;ii"i,J>"J, nil iif wliii h wiTo iiliiiiuitniiti nimii itic < mi-nu. iinu 
of rrtilriiudi! nionj; the line* of the C4>iiii!f. Tlic n\< ■^l i ni< i ju i^- 
ing and Mkgacioua men in the c-ountiy were engaged iu pro- 
jecting and buiMiny theae canab, but tbeir expecUiUoaa with 
nsud to Miem were never realiaed." 

The following figures are taken from the official reootda of 
the year ISflO^ of the nenlla of woildag the caoala which had 
not been abandoocd:— 

•Iria, XilMaa. Ooa. Gnainpom*. Kmrnat. 

MnrYeik fOB |8e,2w.4ie •i,»n,«4s «i,««).in4 

Newleiaer 171 Mi.77«i3K OB^im 401.701 

BenMylvanla.. W tl^V^m tjm,m mjm 

Delawara U h,mjm m.7tt O-MS 

Haqrland MM U.nU» Kl^au W.2T7 

Viiginia 44 4.0t3,aU 10f.OiS 7l.«a 

MertbQuolliia. IS mOW COM t.oCO 

OMMgia. as xjHUM a.aw i4.s8i 

VIorida. M nibOM RetNtojiMd. 

Lontaiana 19 iimSM VJMO 19.090 

•tarn. a Miwm 4^ a.4M 

nuaoia... m «hNT^i UKjm w.eoi 

Mldiiaan S 7.49MN 9SA» nfi33 

Ohta. «r4 UfiUM* SiiJtU M.«a 

OiqpMi I 600,000 Mot 



TnUil for Utiilcd 8lalfy.3.51.'> $l70,03H.(»n $4.6U,630 tS;»M.Uie 
VAJtUnOKB IN TUB OONfllUXTION ASD SUE OP CAKAIA. 

Aa compared with die primitive canals of some other coon- 

tricB, a numlicr uf the American lines reprcrentt^, from the 
oiitHot, a niiirkod iiii|iri>v<>mpnt in wveral pardfulars; Imt lack of 

rnpil il i:' "< r:i'I> |irr', ■ iitf*! the i<ili:<(rii('tiiiii <if itrliliiiul viiili r- 
ViMV^ liii j;!' I riuiiL'li l<i admit iMijitt of om^diTaMi! capiM-ity, and 
tills dvffi l WHS diiiii!\)rinj; tliat cnlarijcniontR l)pcaiiie nepca- 
eary on ncitriy cvitv work that wa<« deKtinotI to ol>taiii n |ininii- 
lientpoMtion. 

An early indication of the inoonvenienoea and lack of ability 
to emnpete with 1ait!e«Ktion canals, which wouM be likely to 

n-iitilt from the methods purauixt in (he mnrtniction of some 
of the ennuis of Ponnsylvanin, is itirni!<li<-d liy the folliiwing 
remark" in ri fi :< r.i < l i llir I'liioll Canal, ^^lli<■ll had lorks only 
Bpvenli'cii iV'cl widi'. « I ill' 11 in IS-JM. " l'n<|ui-ti<i!iiitply, cannU 
nf .■inui'd ~4M ti(iii can Im' in.uli' m iiitif. witli !<.■<■• (.■s|rt'nso, 
and require iotw water than e^inal? of \»r^ir ^ot lion, and may, 
therefoie, he frequently more benefu ial t<i a rornpany than the 
latter, particnlarly if the amoinit of tiie trade, or rather of the 
toUi, be not influenced bj the aiae of the canal; hot to the 
public at kige, to thoae lubqc the navigation, the expense of 
ItansiMirtation is much less on (ho InrRe eanal, for two men, 
one l''iy. and a IiMiM luc rri|;iiri d fur every lioat i-f l«< iily tlve 
U>\i*. fix' i'iii|>l<>y till lit I'fau juldilidnal horse, nhi< li will mca- 
.-i iii liiil ;i vi iy -iiiiill iiddili'iii III (lie i'\|»cn>i', wiil Ih' wllllicient 
for a t>uiU uf forty-live or lifty luue. In uur comnionweallh 
(Peniugrlvaida) it may bo thus statad>- 

S man. at 7S cents sach. «l » 

Ifaogr.atOOemta. M 

llient,aitWesnls...... M 

Ibr twenty-fi vu toiu, ur 10 ooBli per ton Ite n given dntanoo. 

S nwn, at 75 cent* cacli $( AO 

I buy, at SO cents M 

SboM, attOoeois. i oo 



"To each of these eistiiiuUeH niUi>l I"' add^-d llio I' M, I'.'in i 
will be less on the amall canal. If, therefore, the iiierciu^il t< lil 
(which will be neoamaiy to |Kiy »m the large ami coni-enu< miy 
wore espemdve canal) be Icsa than (he anmunt aavcd in the 
transportation thereon, it will condiiee more to the public 
inten«t t<i adopt it, if a inifljeii-nt supply of water can be ob- 
tjiiiUHi. partii ularly if tmch ennal l»e intended to communicate 
witli I'liri.il- I'f lur'„-f M-rtioii anil ■■■ ii|..i.lcr.ili!<- exlrnt," 

In other Wiirdi, llic cost <if IrHn-ii irliilinn. cxi hi-ivc of tolU, 
was nmrly Iwiee n>> Ki'CBt on a canal on whiih only iVimi 
boats could be moved as on a I anal adapt«^<] to the inuvcnicnt 
of flO-ton boots, and on Muf iim M urn of capacity the utility uf 
many of the canals constructed in itiia countiy has hinged. 

In determining the siie or capocity of canab, one of the im- 
portant i|Uc»(ioni> to be cotwidered was the difTu'tdty of obtain- 
injr jiunieient <|imiititiei« of water to feed or Hiipply Uirm' utruo 
Inn-. The adililioniil < xiienM' ale<l olwtaclen of RTtivo 

inipi irtMiK r dnrini; an t ra whi n i .ijii(nl ua» exe<tdini;ly srari'e. 
Till' i iilar>:c'rilontn nuulc troni tunc tii time pri ally i lii ajirm-d 
the fuct of movenicnt. ami a (irincipal oiiiK' of the iiiiirked 
redtirtioiM in the netual rhaiKe.^ imposed at various periods is 
the economical bcnefila resulting firom the substitntion of large 
for small boola. Another .element of economy is the sufaatitu- 
tion ift steam for hone power. Rediictlona of taOs hove also 
ludpe^i to rodnre rntef. e*|>ecially where they have been so tm- 
iMirtant a« thii>i' niade i>n the Erie Canal. Oni- of the eah ida- 
tions ii that the ciK^t of moving one ton piT inili' on a latyc 
eanal ii -lli ju r rent. f)f the eost of nuivi niciit on a Miiall (anal, 
and by enlargements and the use of steam power the cost, cx- 
dusivc of tolls, has been reduced to lees than three mills per 
ton per mile. 

The advantages resulting tnm enhugemeals of etuiab, to- 
gether with contnuta of the benefiterealiMder anticipated IWun 
canakwith the reanlts derived from some <rf' the early railroada, 
ore ilhutnted Igr the CoUowing I 
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for GO tons, or only 6 cents per ton lor the 
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A report of Mr. Joaiah White, acting manager of the Lehi(^ 
(VmiI an<i Navigation Compony, dated Ihiladdphia, Jamnuy 

1-Jtli, l.Su'tl, cayi<:— 

"PerhiipB Hiiiie reuiarka on our exiK'riciue with our railroad, 
<m whieh hius lieen transiHirted upwanli of <i.(iHl tonti. may 
settle the iiiie«tion, with some of our stoekholdci-!i, who liave 
doubled the policy of ranaling the valley of the I/chigh, in , 
place of makinga niilruad. I, tlierefon\ give the cokI of tian» 
portatinn on our railroad and also on the Erie CSanal; . . . 
both arcgivcowMoHdsAerf^aAeq^ rpadsreniidL 

Com oJ 3» e w t |wrlnrtn » eneur JtaBraad/irlfa Year 18t8. 

Mules and bonsseest........ Il cent perlon a mile. 

Hanilx .til cent |vf ton a mile. 

Itriuirin); wagons... } ovnl jicr tun a mile. 

Oil for wagons i cent jvr ton a tnllv. 

Total 3]V^ ociiis per ton a tnil«, 

fuH load one way, and the whole cost divided into the distance 

one way only. 

Ojrf of TriiiisjiurliiliijH hy thf Hrit Gimil {I'Miutity itj Ti>tt»). 

For floats of 40 tons burthen, I cent per t^^in a luilei full 
loads one way oad ntuming empty. Oaltnlated as per the 

railroad. 

ChU h' itiiii; i.i: ^:i(.ir .i I'a ii" aliovc, on a boat of 67 tou»,8ueli 
aa will U: adapted tu the Delaware Canal, transporlataon will 

coot A of * P**' " '"''<^ * "l^* *>' 134 tons 

butthen, adapted to the Lehigh Canal, } cent per ton a mile; 
the latter facing leas than onoeizlh the coot per mile, OS per our 
nilHMd." 
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THE aveniRo tolN on iievcriU imprirtant American ranaU in 
ls:52 Were iwo cetiW pur ton per inilo, ftiid the cort of 
niorenicnt oru> rent, making tlireu eenta (ht ton (ler mile llio 
mm usually jiaiil for Iran.-ifMirling article)) ivhicli wore not aulv 
jccteil to exceiitlonftlly high or exceptionally low t4>l|n. Theiie 
elmrj;c» were cited in n menivrlnl of the Clic^^peakc nml Ohio 
Ciinnl Oonipiiny to ConRreiw, in 1832, m tlie «tnn<litrd Anicricjiii 
nttes nt that time. 

'I1'c lotli« on the Union C'liniil, ofPennitylvanin, in 1831 vari<Nl 
from half II cent per ton i>er niilu to tn o eenlK, Hilh the clinrac- 
ter of the article, Iwo cvntH ticing im|H>!uil on household ftinii- 
tnn-, mnrlile, merchnndisi>, nwin, rhU, tiir, nod window ch>-'^. 
and liulf u cent on clay, ejtrlh, nnd Mtune. .\ nnnilNTof artidi-n 
won- charged one cettt, and olhcnt }, 11, tj.and IJ cent*. Siini- 
lur toll» wcn> esUildinhcd at tliu outiM t on the PciitiHylvania mate 
ranaH hut MdiMNiiiently they were freiinenlly ehangeil. 

4XIKr OK TKANSK>I(TATIU.S OH TIIK UilK (-.t.VAL. 

An annual n>p<>rt of tlie Audil4>r of the Cnnal Department of 
the 8latc of Ni-w York contains a Inhle. showing that average 
cliar);e)« fur ainal tmnKportalit.n fi»r (he iH-riodn named U-luw 
Ii«d l>e«'ii lut fulluWK: — 



Avermjre ftoin— 



Vb rrrlxitt per ton frum 
AllwUY lo Muir«l... 

TulU. ftflght. 

1830 to 1S33, 4 yean |IS <IS t!) XO 

1834to 4.Vi'aiH IH 00 0 57 1143 

lM,tS 111 IH4I, 4 yran 16 10 G 57 0 53 

IfllJ lo IMS, 4 jean 11 75 0 57 5 18 

184U l» 1H40, 4 yean 7 M 4 «0 3 05 

IMO lo 1853. 4 yean 0 05 3 7« 2 2$ 

18W to 1&57. 4 yoirs 6 05 3 t>2 2 13 

185tlo I8«l,4y<'un 2 45 1 24 1 21 

to 1805, 4 yrari 3 S2 1 2J 1 30 

IMtt tu 1872, 7 yt'un 2 GO \ (A 1 55 



DowD frrtxHl p*^r tun 



rnuii Hufliiloii 
Tulla. 



t8 84 

7 15 

6 B4 

a 1)3 

» 00 

5 U7 

4 St! 

3 54 

4 aa 

4 13 



»4 74 

3 28 
3 2H 
3 28 
2 02 
2 S7 
2 19 

1 51 

2 II 
I ^O 



Frrl^ht. 
>4 10 
3 87 
3 «6 
3 05 
2 98 
2 TO 

2 r.7 

2 03 
2 55 
2 



1 (A 

F. A. Alt>er>;er. in n letter aildreiwed to the Sj-natorinl com- 
mittee on irnn^porlalioM routc:«, tliile<l Uiitralo, Di-ccnilier l^t, 
IS7:l, siiid: "'t\w to|l-frcig)i( on a tuirn-l of Hour from nulfalo lo 
.'Vlhany in lKMt-;U-;i- wan .To ecnt^; «nrrieiM' char^'eH, average, 
•Irt <M'nti»; in IK-i, :!!• i-i'Utu; carriers' <-harj:r«, average. 49 centu; 
from ISIV! to \SW>, .'il cents; carriern' chiirnci'. average^ 'M'i\ cent*; 
from lS4t> to ls.11, ;H cenlj"; carriers' i-harg""", average, 31 § 
ci nts; fnini 1S.">|> to ISVs, isl et-ntK; 4'iirriers' charge*, average. 
•Ji'l cent*; from l.'i'iilo l.'^fil, 15 cent.t; carrier)*' cInirKen, average, 
'JUJ cciiIk; in \^\\, lyernt.^; earrii-rn' charges, average, 27 eriiU; 
from l*il to 1.H71I, 'JS\ cents; carriers)' charges, average, 27 cent*; 
from l.Sli!> lo 1H7.'!, Hi o^nln; carriers' ehargex, avemge, 130^ 
eent«." 

Tlie Auditor of the New York Ciuial Department, in hia re- 
port <m the lolls, Inide. and tonnage of the <*aniil.<) for 1<S72, 
gives the average Htim per ton per mile recciveil l>y iho ewricr, 
at lO.OJ mili'K, iiichiiliiig Hijkte tolU. In the isanie report he 
gives tliu average amount per ton |ier luilu received l>y the 
carrier Iruai ISlO lu 1S72, ua foUxwK: — 
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The ttven»ge amount reccivol hy the carrier, inchuling the 
filatc tolls for the seventeen years endeil with ls7"J, Wiu» U.l l 
inillN \A-T ton per mile, incUnlIng tin- cjirricn>' prolits, which i.H 
ail average from lJulIalo to Tmy, :il-"> niilci', of Icl.l.'i per toil, 
iiiid from Uiilfalo lo New York, miltn, of ♦4..">7 piT Ion of 
tl.lHKl pouiuL). .Slate Engineer Taylor, in his special report of 
ls*'>:t, on canal enlargement, makes the co»t |i«r ton per mile 
on the pn'wtil Erie Cajial U.lll mill.') and l.lM mills per Ion Jier 
mile with a (pri>jecte*l) re-enlai^ed Erie Canal of capacity (or 
IhkiIi of TilX) tons. 



He gives ihc relative cokI of trnni>(K>rtMtion follows: Old 
Erie t'anal, -1 fi-et wat4-r, \»ti\\» 7tJ tons, «-o»t 4.14 mills |>er ton 
per mile; enlai^e<l Erie Cnnal, 7 feet water, Umts 210 tons, oi^t 
2.10 milU per ton p4>r mile; re-enlarg<>4l Vjr'tf I 'anal, Kfeet water 
Ujats (T.HI ton*, co«t l.m milU per ton ikt mile. 

Aniire«>' Keporl on Colonial nnd Lake Tnule, publishetl in 
MCA, says: — 

"Previous l<i the comlniction of the canal the cont of irans- 
portation from lotke Erie to tidewater wan such us to nearly 
pr<'vent all liiovem«-nl of iiicrcliandiM>. A report of the coiu- 
niitt«f of the legislature, to whom was refemnl the whole sul>- 
ji'cl of the proposed work, consii^iiiig of the moM intelligent 
memlici-s of that lHN|y,iliile)l March 17tli, lS17.i't«tci« that at lliiil 
time the oixst of Iniiifporlalion from BiilTiilo lo Montreal wiu 
$IjO per Ion, and the rrfiiminj; lransportati<m from fiill to f7.'>. 
The exjH-nse of lran.s|iortiition from Ituffalo to New York was 
stated nt $1(0 jkt ton. anil the ordinarj- length of poxxitge 
ttmily tlny»: h> thai, upon Ihu very route through which tlic 
heaviest and chea|H>H( priMlucts of tlie west an> now scait lo 
market, the eoHt of transporliition e4iual«il nearly thrtr times 
the market value of wheat in New Y'ork; »ix timin the value of 
corn; twelve limes the value of oat«; and farexceetled the value 
of cured provisions. . . . Prior to the c«n»lnictioii of the 
Erie Cuniil tli>- wheat of wenterii New York witA M-nt down \\u'. 
Su.S(|nehnnim to lialtimorc. as the cheapest and U-sl ruute tu 
market. . . . 

"The ratiD of tran.spr»rtatinn over the Erie Canal, nt ii^ o]»en- 
ing, wen* tH-arly doulile the )>re«eiil chargcj" (l'v>0 — ttliich 
range from t:i to $7 per ton. ncconling to the clianicler of the 
frt'ight." 

"DW-klMISATIKu" TOUJI ll.S TMK NEW VORK CANAIit. 

The .Hiime work flali-s that 1-S45 was the "year in which the 
enlurgeil Welhind Canal first came into serious eom|>etitioii 
with the ri>ule through Itiitliilo. The ]M>licy of the slate «f 
New York him been not only lo oMuiii the Inrgewl poDsihle 
revenue from lier canals, hiil aliui to ]>nitcct her own iimnufac- 
lures Mild pro<lucts against (■ompelitioii fnini other ipiarlei's; 
and this she has liei>n enaliled hitherto most eU'eclually lo 
accomplish, hy levying dufrimimUinif lolls, llius foreign ^nll 
was excluded from the weslern stales by a rate of toll alMiiit 
twice its whole value. Tlie toll upon this article in li^t wus 
three <'ents per 1,(1(10 |Hiiinds ]>cr mile, or ♦2I.7.H jmt Ion of 2,0m 
pounds (alH)ut three dollars per liarrel), nhih! the ti>ll iip< n 
New York .Mate salt whs only oix'-thirleenth part of that upon 
the foreign article. In 1S4»5 (the first year nftiT the o]M-iiing of 
the enlarged Vr'ellMiid Canal), the tolls on fiiri'ign Nilt w ere n*- 
diieol one-half, nnd a still greutcr amoiiiit on New York state 
salt. Tlie next yi>»r a furth«'r nnlnction of tliirly-three per 
cent took place; and in ISTid the toll was again rediice<l one- 
half, so that it is now mily tnu- ruth Ihe rale i-hargi-il in l.^^l-'i; 
hut it is slill suhjecl lo a lux live liintrs as gritil iis that jNiid hy 
New York slate salt. 

In like manner, railroail iron in }fiVi ]Htid n toll of '.■ mills. 
In lt^|(> this VIMS rudiici'<l to r> iiiilN; in to 4 mills; in l><ril, 
to 2} mills, anil in 1nV_', to 1} mills. Almost every other anicl«« 
•if heavy go<»ls and merchandi.Hc for iip freiglit Iiilh likewise 
undergone frei|neiil and heavy retluclioii.^ in toll on the Erie 
Ciiiial since the Wellaiiil nnd St. Lnwreiiix' eaine inlu cuinpeli- 
lion with it. 

In the down Irade, Hour and wheat have heeii redlioed 33 per 
cent.; corn and oats, from 41 mil::- lo 2 null-: poil;, liiu im, I. 
and Inrd oil, from -1} mills lo lA iiii1l>: \» >-(, hiiller, die 
low, U'cr, eider, vinegar, from il- lo niilU. .Minoil evei 
article of down-fo'lght has uiul. r|;one like reilnetion* 
wise, the <liH-riiiiinnlion in faw>r of pot and jM'arl 
window glass rnunuljictured in New York state, luM I 
diin<><l, the state retaining only :i ihsi riminatil 
and gypsum from other slate« or eoiintries.' 

These rciiiiniscenees of the old way of 
present striking cunlrasta with the m 
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COST OF CANAL TRANSPORTATlOlf. 



iiii; tulla uii tliL' New Yurk ciuiuLh, ami appropriating uionvy to 
koup them in repair or to improve them. They mlao lugBeiit 
testa on the aatjeot of "frati^l dilerinliialioBS.'' 



MOVEMENTS OM HDIXitYIA'AKlA fSTATE r.lNAI^. 



The report of the Otnal OommiaiionBni of raiuis)-lviuiiA for 
Un mya: "Flour k now eanied lijr the canab to FhHiulelpliia 
from Ix wislown, 211 nika, for cenia, and fnnn Qarriaburgi 

ISO tnilci, for -10 cenIa a ImrmI; and gypmim is iaicnn Imrk for 
ts! a ton l«> Harrisl'ni-);, iiml f.") :i l.in to I.rwiKlowti, TliiTi f'in-. 
tlio frcijjlit, I'XcliHivi' (if toll>. i>, ili>wt>\vnnl.«, 1 Ij iiiills jht ton 
I'l-r mile, iind reluniini;. 7 iiiilU |.rr ton per mile, (jr mi averji^;*' 
IhHIi Wayn of onf cfnl aiiil Ihreu-fiiurtlm nf n mill per ton per 
anile for can-iaK*'." 

The report aUo ai^-K "Tho tolla dialled on the Fennayl- 
TMiift Oaoal were reriaed tqr the boeid ofOanal Oooinlaiioneri 
un tha 9th of last April. Tfteg un now at iw oa am 
retfmre ar fnuSam mU oarmif. A ropy of (ho rates of (oil In 
tal>iilar form, niHrkod H, ni ouiiiiaiiii < I'li- n ]r irt." It < rn- 
l-rii t-s tlic follow inj; ami oilier r:i(i> p. rt.miiii,; !• i (m--. i i ■<. 
l>i>i»tK, Ac. 

ki\tr» of loU per mitf to lir rlntrytd on Uw I'cnntyluinui Qiruii, 
from iitiil ii/Ur ihf lit liii'f of M<iy, A. D. ISSt: — 

( >ii UKlieM, Icaclii-d, niul iiiuiiurc, per ton, C nilli; Mhea, poi 
oik] pvarl, per tuu of 7 liarrcla, 1 rent, 6 BiiH^; asrioaltiinl pro- 
ducUona, not pwticuUriy !>p<<riricd, 1 cent, 5 miila; agiicnlliml 
iratrumenta and cartay wagoiut, sU-igha, pkiughs, and mechanica' 
t<M>lii, ncctvMir}' for tho owncni' indivitliml use, wlieii iieeoiu- 
psuiied by the owner nmigratin}:, jK-r (on, 1 eeiil, mill.-i; l«irk, 
in boat, per ton, I cent, .") iiii!l«; in rafl)<, 1 ci iil; if L.'r"iinil. 1 
cetlt, 5 tidlLs lieef, miIIihI, per ton of N barrel.-, I cent, .5 niill»; 
brick, per ton uf TitX), ~J millii; ImkihI-s, jilank". iiikI «etuillitif;, 
reduced to ineh inea^nre, and all aiding lutli and other aawcil 
atulf leaa tban an iin li lliii k, If cODWyod inbtMita and aco«-a 
down atream, 1/XIO feet boani- taamm, X cent; dub, do., if oun> 
veyedinboetaand anwa up ati«ain,ScniilB; the aauelf con- 
in ralU np or dawn; bntler, lard, and cfaecae, per Ion, 1 
cnnt, 5 niillft 

'Hie loll on Ihe f.iliMuinj; iirticle-., per ton ]ht iiiil<', in i ent« 
un<l loilU, vv.is folliiu-: I'lay, earlli, wnnil. and };ravil, <i niilU; 
1 iiaii ■. il. niineral 4-oal, o mills coiton, 1."); dry h<mmIs and 
■iieri'lianiliMn, :t; dt><'r, butValo, and nioiwc (ikiiiK, 2; fiirK and pvl- 
tri<«, extN^iit thot* nana-d, 3; 1ioum<IioI<I fiirtiittire, 2; grind- 
atonea, 1.^ gyiiauni, l&i gnjcerie*^ 2; haj-, 1; heading or pool 
polet for barrda or begaheada, if tmnapoHcd in fallal 1 jB; hard- 
ware,S£; hemp and hempen yama^ 1.5; inm nm,]; iron pi^'K mid 
broken caatinga, iron caattngw, blcMinis, atid uneliovii'i*, i!; 

iron bar, rolI<sl, sHl. m iKiniinered, -.'."i, I.mi, [lii;, l.LM; lend, 
White^ lA lalli, i-plil, 1; niarlile, iinsvroiif;lit, niarbli', Muiiiu- 
fiutured,- '); milUlone.' .md Kreneli ImrrM. 1; iiueen«Hiire and 
oarthcnwurc, !,;.•">; Ntit, line, in raflw, J.r»; lubueeo, not niannfae- 
ttued, 1.5. 

Tlie toll on tiic followii^ artlckw, in which the ton ia to con- 
liatof napecilic qutuitity, oraome other bads of ehaigeia made, 
was M fidlowa, in cenia and milk: Bnrliqr, ton of .K) Inishcli*, 1 S; 
beer, ton of 8 faarrclii, ri4ler. Ion of 8 Lanvli or 2 liopibciuli*, 
1.5; corn, Iinlian, (on of^O l.nsliel-, l.."i; Hour, ton of KiJ barrels, 
17i; IIkIi, Kiilliil, ton of 71 barrelh or H balf IwirreU, l..j; lieadinr; 
for barrels, if earried in l-iats or wim^i, (i.ii of '**), '\; liejulinj; 
for liu?plieiul«, ton of 44ll>, 74: booji jmiIhs fi.r barrel* or Xux" 
hcailx, if carried in bo«t« or im o«<, 7J; linic, Ion of 28 |iu...b< I-, 
1; liquors, except whisky and other doniotic diatilled apirilK, 
tan of S hogdieada or a biimls, 2.5; oala, Ion of 80 bnriieh, 1.5; 
agPmn, ton of iOOOt 8; pork, aaltod, ton of 8 harrebs 1.5; p<i<<ti« 
and ratia, S rnlN^ rye, ton of 40 buahelH, \Xr. nmn. ton of 8 
l)nrr<>lN 2; clover, flax, and otlii r wclx, Ion In l.ij>beN, IJi; 
Btavew f.ir pipe.', "i; tar. Ion of 7 barn l.<, is j;ailoiiH eaeli, 2; 
round and "ijinn.- liinln r. 1, if eonvi ycl in Imal.'*, and '_' if eon- 
veywl in rall.-^: wheal, per Ion of 40 biii.hcl«, 1..5; whisky and 
other diiinestii' dl'<lilleil Nplrita, ton of 2 huKKhpadsorSlnmls, 
2; womI fur fuel, |mt coixl, LS, if coo'veyed in boata or acaw% 
and 3 il cftnvcycd in mila. 

tJn aU artiolea not ennaieraled above, 1^5 p4>r ton, if pac- 
ing eastward or southward, and S If r.n.i»inp northwani or 
WivtwnnJ. 



iniiin line of improveuienia was about getting USsAy nnder wi^, 
>I<Hirc'is Pliiladelphia Priec Current said: — 

"Only Uust year(is:i(; !)» papers of Kew York iHuuiiod in 
capital letlen, liiat gouda had been tnuisported to Cincinnati, 
via Albany and the canal for the tiUing sum of TWO IX>I/> 
LARS AND FOBSY CENTO (per hundred pounds); wc give it 
in capitals, for (he whoto benelU of tho boaal shall b<> itmnih. 
npntly repeated. . . . Good.'* are now delivereil from lliiln- 
delpl.'ia at CiMrinnati for OXK IXILLAU AND TIIIKTY 
< KNTS ' ' \\ I plaee this in capitalti alwi that there may Ik- no 
niiaundt'i-slanding. . . . Cotton has Ih i ii broiij;lit from Alap 
iMtma, viathe tleniwylvania Canal, and deli>ere<l in I'ldUdelphin 
at A lo« coBt than il e. .old be mtiI via Xew Orb jiii-' " 

MOVKUKMTS OK Tllb lfKl..lW'AU>: AND HliJt^^N AM> UIHKU (X>Alv- 

numraKnno cuuu. 

On the Dolawan and Undaon Oanal, when Ita capacity *■> 

restricted to l!04on boata^ coal waa rarriod 108 milea for fl; 

when tho ca)kaeity inrrea.'^e<l, m> an to make it available fur 
boatx carrjina from Ib'i to 1 II tons, the eiwt \vju< reihieed to CO 
eeiil.'-, or l^'o niill.'< per Ion per mile. 

John Bolton, Khortly after retirement from tlie position of 
president of the Oelaware mid HlldMiu Canal, .■■aid; "On the 
Erie Ciuwl luid Delaware and Hudson Canal, the bigbeiit rate 
on merchandiae, Inditding toll, fieigbt, and receiving and for- 
wardiag,ia5oent8 per too per nule,iLfl2 for 83 milea. The 
Ddawnre and Hudson Canal is 108 miles long; their railroad 
10 miles; the toll on thai canal, nn coal, in $liiOfoir the whole 
diritancc, and on the railmad .V) rentii per ton." 

.lonathan Kni^bi, In I'vIJ, >ai<l 'Willi rej;ar<i to the cost of 
Inni.-iMirtalion upon e.iimls, there are various and eonllieliiij; 
i*lalenienti>. ... It appears that on the Krie Canal, thu 
t-««t, w ith iKiatit of 4(1 tonw burtlien (exduMve of lolU), iH one 
cent per ton per iiiib', with ftill loads in one dirctiion and 
emply in the other. The inforauUion we penuoally obtained. 
In tlie autumn of 1880^ upon the woilca of the Dekwore and 
Hudsnn Canal Oinnpany. in relation to their canal, wua, that 
two ninn, a lioy, niul a bttrw, woubl «y>nvpy a boat, freighted 
with i'> lon> I r < I 111, 'Jl> milen in a day; in ( i< I. b. r. liowcvcr, 
owiriff to the waul of water, llie i|Uantily nniied was only 20 
toiH. The traii>piirl.itioii wM!- i|..nc by eoiitrac l for fl.'id per 
ton; the length of the l anal l«Mnt; Ins niile.«. the eiH per ton 
per mile waa l^ij'o of ;i rent, exclusive uf tolls Ixit they hoped 
to eoononiae it to or per ton per mile liV^. This veiy 
well Bgreee with Judge Wright's statement of 'one cent to one 
rent two niilld.' Tlie prasciit i-o^-t of trauil, on the Lehigh 

Canal, in rouijh arh. is ono r«tl( p< r Ion |ior mile. With a boat 
of 7."i lon.'i burthen, Jo?-i;>li White, llji- siiperintenilent, e«tinialin 
the eost of transport. itioii on the I.ehi;;h I'aiial lo Im> about { of 
a rent per ton jm t mile. ' 

In l)<',^on the ^^chuylkill Canal, the toll eharvred for a lhrou<;h 
movement wtut $1^48, Or 1} cents per dm jx r mile. In an eMi- 
mate of tho cost of moving rnni over (lii« canal to I'hiladclphia 
in 1883, the toll was fixed at #1 and (he freight charges at (ilwSa 

Aaerioaof calculations mode in I8M by an entbusiMtio ad- 
vocate of the ooottructlon of a ndlway leading from Wilkea* 
llarre to the I,elii;;h, Air the purpose of Keenring a Xew York 
market for Wyoinini; eoal, ciiibraccd (he fotluwiiig cstiniateaof 
c<j«t of tratiKportaiion at the nitee than prevailing:— 

in nn1<'« rinr.Kul .il G reiila .............,.....,•••••10 M 

r.i I ii.ui lo Mnui h Cliunk— toll, leant; ftw^taicMt.... Mi 

TJ wi\i-< i.ui.d toBlmkbldy 1 28 

ou Moi.'.< ))<'':>» un-un. I Itaritaii Owal (toU aod IM||lt)... M 

-40 Utiles title lo New York. • ••...••■...••• 40 

•3.66} 

In rommentin^ upon the future eiiurpe of the coal trad.' he 
Mlid: "lioublleiw the Maiu'h Chunk niiiie-'< have An udvunln^e 
o\er all othcriH but (hoy ennnot isupply the whole demand. 
Cool in New York will not prolaiUy be over lesa than from five 
to six doUaisatoo, and at that price we could take oon lo 
thatdty." 

WKW BMOtJUro CAMAta. 



Tlic rediietions on llw K:ii- f ';oMl alrejidy de-i rih. d were, to 
a t onsidi rablc e.^l"'nt, ai t i impaiiietl by eorrespotulins; rt'thie- 
lion> on varioiiH other canalu, or (hey were oblijjesl to eitlier 
In August, 163-1, When a laoje jjoniim of the I'ennsylvania [ abandon or greaUy restrict their operations. On the Middlesex 
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Omu], lllC lllikt uf t\lO itnpOlUUli Sew Kllgllllul |-IUulI^, I'KlltM 

curled from 10 to 80 torn, md it wm fiiuiid thai one boiao 
«aaM dnw 25 tmis on the canal aa eoaily aa «m ton on tb« 
oomBMia load. Tlw companjr'a chaHer tdlowed a loll of oo»- 
auteenth of a dollar p«r mile fnr ewty l<m of goodi carried in 

the Iwata, and thf> k-uiio iiurn fur ovi rv tmi i<f liiiilior fl(i:ilr<l in 
rmfb). TJio nrtti;il niti -< riiiiv;i (| fr.iin |.i #2 jut f,'ri»*.-* l<>li fur 
tlic i7 mil.'H fi..tii |!,,-.(,,n lu I/i\v< l!. A r. |i>.rl >in tin' IJlack- 
st<>n(> Ciuial, wIk ii Hi>rk was nlmut tii be i-oiiin;c'm'c«l in 
fi>r tJic purpieit' uf ronnrctiii); I'n i viilence aiid \Von'Oj*tiT, wti- 
inaled the co«t of traii8|iortAtioo, exclutivo or tolb, at oiio ount 
per tM per nilo, or >l n ton fur 100 miles, while the tuaial coot 
of oonvejrance waa $1.25 per cwU, or|fl5 a ton iur 100 miles. 
The ohm) waa 8S fiMtwMe at the faip, 18 feet at the bottom, 
and 8} iMtdeept with lo< lo f. < t \vi<1<< and TOftetlont. 

In l)w act incorponitin}; the Dcliiwarc aixl lliiritiiii Ouuil 
Ooo^aiqr, paaaed by Uw Kew Jeney Lcgialature in or about 
1880^ tha company woa authorii^ to riiarga rtieh tolla aa they 
•ban tUnk reaaaaaUeaiid pmpcr, i>nivi<l(><l iii<>y i^hall nut ex- 
ceed *'flio rate of ftmr cents per ton por nii1<-, <mI1, for (hn trnnii- 

portation orrvrry ciHM'if" i>f |.r(i|>i riy, imr nn.ic ihau I'lvi? rflils 
per mile, toll, fur the rurryinv "f r:ii li iiji r, llii' cniml, 

and iKjt nion- tl.jia Ijulf tliiit raK- ■■ii li'i ■!. : 

In IMS tliti rcjMirUii nv<T.ij,-f loll mi thi' I)> luwiiri! anil Itari- 
tan Cniial, for 43 n»lii<, waa C8 c'«'nt!< por ton of 2,34<» j« iimclK, i.r 
]| eenU per mile par ton of 2,000 poiiiKla. The toll aheet re- 
quired the payment of 1) ocnia per ton of 8;i000 pounda p«>r 
mile for moiUe, polatoc% applce, and vcptablea gencrnlly. 
High grades of freiglit poid'4 eenta. Fur toll and tianspurta- 
tkm combined tha company waa aiithorix<Hl to chaige 4 cents per 
bun per mile for aveiy apeoiea of proprdy. 

On the 14lh of Harcfa, 1886^ ao aUe and ezhauativa report 
upun the 

ammuuifra owr «p mmKmeaim ov kaklt c*iiitt« aki> 
■in.BO*na, 

was math to the Kow York canal commiraiunem, iiy Miwtrx. 
John It. .h r.is If.ihiK-T* Hu!rliiii4,,i,. ui.<I Kredoriek W. Millx, 
tAvil ciijpiici'i'H of larjjc anil vurii'il < \in lii iii c. 

TliPM* gentlninen r<-i>iiit<tl (hat Ihi-c.i^l df trniiiiportatioii on 
milroail.* thcti WHS a} I'l'iiti* ptT tun jut milo, un a level rutnl; 
uml I hut tluK ciiot n oiiUI be inrrnaawl upon diflbvcot aflcending 
jfra«ie.i, in ihc fnlKiwitiK ratWK— 

CcfiU. 

Ascent nf 10 fi->i i«'r mile...... ,,.,„»,.,,,,,,.,„...,..,,,,,.. 4.20 

A>fA-Aii,r 31 r.-. t iMTuiik- .•..•<••».«...<.«..... 4.<.I0 

A.-.rnt .il' :>i li.'l |.i rmili' .............,,,.,.,,.,„ 6.fl6 

A~.ti!l ..I I ' I ■ 1 |«Tii<il<.. ,..,.,.,,.......,„...,, ,„„,,„,,... 7,2S 

A- . lit .,1 .V. 1.. t |«riiiilr 8,19 

A-«. iil I.I liOf.Tl i- riiiilc .„.,..,,,,.,.... 9.oa 

A-M CTit tif 70 fivl [HT mile , 11.41 

Tliey alfto re|H)rttMl that the root of Iriuwiiortation, rxcliiRivc 
of tulb, for a toil of 2,240 pounds on tbo Erie Canal, would be 
1.M cents per ton per mlla; and tiMt if dm canals were rediioed 
loalBval,tha cost would be only Jj^of a cent per Ion p<>r 
mile. 

Also: "Takinft tin- fact" we have i.l.lainxl ivi a hasi-i, »i- fiml 
t^it! rf'Inlivf ei)i«t yf conveyan^xi m im 4.;i7."i to I, u little over fonr 
.-ukI oik -thini to one, bi fivor of caoala; this iaescluaiTeof toll:* 

or profits." 

AUo: "The average tolls on tbo Erie Canul atf Ices than cme 
cent per Ion per mile; aaauniing an avomge toll of oneoeol per 
ton |)cr mtia, tfao latio of the entire ca«t of InmeporlalioD and 
toOs is (8^ to 1) two and a bair to one in lltvor of canals." 

The report closes as Miows;— 

"We are, therefore, led to the conclnmon that in tqpwd to 
the coet of con«4ru<-(ioM and niaintcnanrc, itnil alm( in r^r«ni'(- 

to tho vx\.i u f < yaiii i' jil MiiKlcrito v> l. H'ilicji, ranaU are 

clearly the moxt lulvonlagi-uus intiuw of cuiuinunicatiun. On 
the other hand, where high rdocitk* are lequirod, oa for the 



conveyance of iMi!.<-(.'n};cn<, and undt>r wmin cirriinutanees of 
compotitioa for Ught goods of great value in propcrtkn to their 
weight, tha pKAnaee wouM be given to a iidroad. 

"ItmaybodbaorvediBfoTorof railruada that they adn^t of 
advantngcnna nao in diatricta where canals, for want of watei, 
would Iw iin|imi'ti<'ah1o. HiU advantajto often oo<*un in min- 
ing diiitrii iiikI sunivtinii-K for general Inule^ where it is nccce- 
har>- to in >sk dividing fidges, at a level too hlgli to obtain wator 
for thoir Minimila. 

" I1ic tacts and rea«oningi» presented, we believe, clearly 
that lioth canals and railroads aru highly important means of 
internal oommualcatiav; that auii hat its {leailiar advantage^ 
and wiU predominata according to tbo cbaiacler of the rouls^ 
and the trade for whidi It la Intended to provide." 

It w'sui upon this baiitK. atnl by rraaon of tlicmt and other 
MMiilar rrprr.M'iitation'', that the w^ork of enlargement uf the 
Krii-t'iuia. UH-i < oiniiu-noedlnl886kand ultimately prasecnied 
to completion in i)i*i'2. 

•iLATnne vnum or rkvu* axd SAawATs. 

The above rejx)rt wan teverely rritiei/.f<l, WMin after iL-< piihli- 
ration, liy aide engiuei-rs, who conti'iuliMl that the data it fur- 
niolittd in rc^rd tu the relation bctwi-t'n the ruRt of railway and 
rsuial qiovenieols was based on experimcnto on a railway ope- 
raisd under many disndvantsseai The statesmen of that day, 
however, were much monreody tolii^ti n to Mr^'ununlsinibvor 
of canals than any views wbieh cutdd l »' |>n s. ntcd in favor'of 
nulvviiy^, i)art]y, it i.i said, hii aUM' canal« ri.iild 1..' iH .t.- rasily 
undi'n-t'KMl, anil pjiitly iHu iiiiM' inrth.MU of n .tir 1 1 iii I iiii^ and 
opi-ratin); canalf in tl.r liin i 1 .-r imliiri t iiiii rol i>l iiilhii illinl 
pwliticiana bad U-fn <'^tallli>hl'd. It in, of counst', now known 
ihat many laihrays mn and do make their average ninvenients 
at niudi lower tales than those prevailing oo any of the early 
canals, and that there were good theoretical foasonaftMrbeliev- 
iiigthat nd)wsya«Oll)db0ttM»«tlieAllBSfr('i>:ht rarrinm than 
liny canals that are not vray laise is shown li\ tin' following 
tiihle and coininentH, which forn> part of an ar>;iifnc nl i>r<-- 
M^nti-d lo (Atugrmit, in is:'-, hy Jonathan Knigiit, in liiit advo- 
cacy of the Baltininr(< and uldo Bailroadasarijralof IboChcsa' 
puidie and Ohio Canal: — 

A fUb Aowfcy As ^fiek tfm Aaar, sr ArRi tf llaribs, if Am 
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40,«n 30.000 
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In commpntiiiK upon thin corrected tahlf, Knight says: "5ee- 
iiii:, ihcrcfotc, that thi irni>rii\ rmi-ntji in l■ailway.^ and can* hax'C 
I.e. II such that, with a \i l<h ity of three niilcs per hour, tlie 
ciTcct is );reatcr than on a niiui'. and that, nt higher velocities, 
the i-fr«H't will he vaMly iiiorc dci idad in favor of llie railwi^, in 
consequence of the resl!.lani-e in tlte caiinl increasing in a do- 
plicate ratio of the velocities^ and when we also reflect upon 
Iho vciy treat improvomsBls which have, In tha Isst two «ir 
three ycoia, been made in the kK-omntive utearo engine, and 
cooiiderthc paraniotmt importance of »]»f-eil and certainty to 
a trav.-liiiL: r. .niinrn t.il |..M|.Ir. ii;..n. ■ :v|.i-einlly in a coun- 
try of nu ll exli'iuli'd furlui'C ii-.* llu' I'liiicil .'^tatci", and that thia 
aveiuic (if ciiinniiinicaliiin will he i)|ii ii thriin);hiiut the year, in 

winter as well as summer, shall we hesitate to say tliat a rail- 
road should be prsfomd in niaoty-aiiw oasoi out of ahnadrsdf 
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pAaaofask traffic of the canals. 



PASSENGER TRAFFIC OF THE CANALS. 



FR MUM ffit dim WMacomidanUe amount of tnvel 
oiillMlaail^«uttl%aad «pacia%oa tlwIlrioBii<i t)i«- 
nudn line of Fennylwnte. 91m faHowiUf Meiiiuit wm given 
a f< n- yi are a^o by » oonMpondoit of Um nttaboigb Chroaiclv- 

Tclegruph of 

MOTEXsm «r TUB FKmrnxvAxu tun umc. 
A few ikya ntgo the writer called tipoa an old gontlenian now 

living in 8|>ringdale, Allegheny onunty,.wha, rrtnn the opening 
of till- i:iti.il fir j»a.<-i<>n};i'r triivvl in 1S.'VI, (u its cUw<> in ls.>|. 
Vi.xit II i :i|.lniii I'f 11 |iii«.i ii^iT {MU'k< I. Cn|)tiiiii J. N. Hiiiiiin in 
n"» 111 ;irly •.. ■.■n!\ yi ;.i<i'f .'ii;!', l>iil llu' old iI.-ivk (.11 Ih.- immjiI 
uro H'< niiiigly l>ut an ji ati nLiy n In liini, unti (lu'ir \* prokibly 
n<i one now living wlio knonn ho iniirli, uf wliut Wiut done on 
Uie c«n»l, diiriug llie yean of iu cxialeiic-o^ as lio. The cnptuin 
to now cinpluyiQ|{ hia ifMiM momenta ia the conatrui-iiun uf 
two modnla of paaBanger paeiuito— lb« «n« » niod«l of the fint 
IMrket ever tiM nuwl, th« ntliAiargli, and the oUier, 

the Pliiliulclphin, a section Iwiat. Iliroe iiKMh-ln, when rtim- 
pletttl, will lie |i1<i<-«'<l oil >-xliil>itton itt t'«]MK<iii<ii)it in (lifTeront 
\i:\r\* iif llur I'liuntrj , a ml « ill If <»1 jn 1 .f ( nri<i''ily tn numy. 
Th<< [jarki'l, l"ilti.l>iii-j;li, »:!.■' tirsl iiiii iiitn riltnlnir};li i>u the i 
I'.Hh of Man li, \KV,. It wiw 7- fi . l. In l.nvlli, U f<'i t in widlli. | 
nuil S iifi in li<'i;;lit, lliC interior of llic Ihi.-U dtNii|<it 
into llino !)|i:irlnii'nlK — the cook riHun, I:mUl-«" ciiliin, :ind gon- 
tleuiui'a cabin. Along tlie aidca were Cutcncd Bwiii|pi|g berths, 
■bnloir from cacb other fagrneam of curtaina. Abonl twenty 
windows OQ each ride gave light to the boat and lereral aky- 
lighbi alio gave additional tight lo Ihc interior. The hoat wan 

|isiili(<'d wliifc, «iili iis v>;i\ !.ii.l-i ri il and Muck, mid on llic 
windows »«'r<' \ rn> li;iii hlniil< rn wiii. li win' piiintod ^rci 11. 
Add a i v> v I rf mm )h ! - i n^, a ili i\ n' ami tl.ii'i- Mni|i>, nnd you 
have » cnni|ili !i ly <-<ini|ijMil inniil luuil of tifiy ymrs api, ready 
to aecomniiHl:it4- one hiindrud and nny iHuwi-iiKuni. 

"You wiinl to know Mimething of how wejtnuvek-d, do you?" 
said tlie captuiik "Well, we would atart from Pittalnirgh at 
nine o'clock in the evening, and ma to the end of the Wertem 
«BviBon, at Johnstown, In 28 hount a dialance of 108 miles. 
In that dixlJincc »<• nonld <-liim);e lion<es tliirtecn time*. A 
fiamen^r |.;ii kt l [.■It I'llthlMnKh every evening and genenilly 
l\i<- lioHt woiilil III' i rouilol with jiiL'vM'njien*. Wh.n «!■ j;ot lo 
JoliiiH|,,« II, (lii^ iigers would Ik' t;iken over llie ni<innliiiiii< 

in e')iieliei<. Hiilf nay iutoch, the eoai'lie.H w<iuld inci't Ihoxe 
making Inuiiifeni from tlio camd on (lie other hide, ftiid eiu-h 
would turn and go back with the oilier eiKieliH loud. Several 
yean after the canal waa in o|iairatioM the old foitafo railway 
waa built acroiB the ttottntain, and aaotioa boats wera then 
Luilt and taken aeroas in that wi^ without « tiamftr of pas- 
sengers being ninde." 

Of poawii'jer nii'M iin iil.s on tin' Hiinir' r^'iile, R. S. Elliott, of 
Bt. Lonil>, nil < Il^;ille< I- W lio Ii<>I|hhI !■ i i i ilinKurt llie raiml. w rilen 
as folliiH?-: "I have nooil tho aiKi nt of .(m;is jiihI tlir:i- 
drivers whi n our Iiirn(iike r<iail riirne into iim'. llnl wliat i'< 
human glory, art< r all. The eiiiial < ain--, with paekel InKtlit for 
passenger", miil uIhh' \saM the Kiory of the ^lu[;e driver thenT 

(ione. like tliv siiuwOukv ill tlio Mirer fuuiilsin. 
Or as the daytigbl fcAn o*«r vals and aKNintaln. 

"For the iMMit captain outshone any ilrlver llint Imd ever held 
rein, or fonnded his liraiw hoin a" lie jweiit [irondly round on 
a liiu-l, to .t till' laiv. i II .lo.ir, 'I'ln- >t.ici-- <iill ran, anil ear- 
rit-d niiiiN, for l.oal.'* eoiilil not run in winter; hut the eliiirni 
had gone out of the driver. No more the ex)M'elant gatheriiig>! 
at the taveni portals. They were down iit llic ennui, lo greet 
the packet. And when the IhuiI enme gliding into the loek, 
and hav eaplain, fsarloss oo her bloodless deck, gave the sonor> 
ous Older, *8nttb herl' what wm Wellingtan at Walerhm to 
him? And in sooth not to be despiiied wore those canal |ia. k- 
ets. Kitchen nt the »\vm, taMe from end to end of the i ahiii, 
three win.ire ineal*. juid at night a donlile tii i- of i-ln Ivi i' on 
cither .-ill'' f. rr h. il" wli.it was all this Imt coinforl and lu.xury, 
if not Li .111 1( ur, i \i n !■ -s than forty years' ago? Eating, sleep- 
ing, and tlie jouruey still going oul What are the dtuiiis 



and the sleeping can of that ulriquitoas Qeoige IL Pullman 
hut » boli'llMied pla^arism* altar allf And Oeoige IL never 
owns to it that h« has copied the old packets. True, lib can 

lire elegant and Miniptiiou.s. and roll along fiu^ler tluin thos^ 
reue |Mleket^; hiit you fan'l go on deck to sit on the tronkii, 
■inginthc nioi .nlii;hl, or du< k \ci:r lii-ails at llie ( ij of 'Low 
bridge!' Nor eaii you have W'nie yoiithl'ul, ineipienl I'n siili iil 
driving your loeoinotive, a« you might have had driviii;4 the 
learn on the lowt<:iih. Nor nm you enjoy, and titudy, and 
analyse the scenery from car window*, at forty miles an hour, 
n« you oonld Irum the quietly glidtng packets. And then our 
rival padiet Hnca,the'FiaaFer'aiid 'Good Intent'— what anknt 
omuUtiun, with three Xwine* to each boat, tandem on the tow- 
path 1 NoMo ambitiun to e x <.-el ! " 
Horace Oreelcy gave a Icsh ngreeaMe pictun« of 

TBAVKL ON THE ERU CANAU 

In Ms BecclleistionB of a Busy ViSa, ho says; "I was kindly 

allowed to viiiit my father's &mily in tlieir new western home 

twice during my ap|ii'eiitierf<hip, having a furlough of A mtmlh 
in eilhiT in«!:.i.i I- I iiiinlr i i !)iir ji ■! . 1 1 1. y liy « :iy i .f I In' Eric 
Canal, on tlio-e line I" 'ats « iM>-i' ' • . i,; a hall a iiiii>', mile 
and 11 half an liiiur,'Ko many ) < t n im ml < r. Itailmuds, iii< yet, 
were not. The dayn ]>a.'>sed hlow ly yet hinotrthly on those glid- 
ing ark», being enlivened by varioiiH sedentary giunrei but tlie 
nights were tedioiis bQ-ond any sl«eping'«ar expcrienoe. At 
daybreak yon were nuied out of your shabfayt shelf-like harlh, 
and driven en dei.*k to swaUow tog, while ttw cabin waa cleared 
of tis beds, and made ready for liraikfiuC. I say nothing as tn 

'the goiKl old tkaei^'lMIt if atliy one Would ree.lll llle g<hHl old 

line lioals, I ohjort. And the wretched little Iul>s that then did 
duty for steaiiil.oat? on l ike Erie were •^eareely lesn condueivo 
lo the inereasi' and ilill oroii 'if liunian uiis<'ry. I Iiave Mif- 
fenil in them to the ex:> iil "f liiuii.in endnninee. I have left 
one at Ihinkirk, and walked twenty miles lu Wnitiield, instead 
uf keeping on by boat at a triffing ohaige, sim^y beeauw flcdi 
and blood muld bear the torture no longer. Itiustlhavedne 
respect for the 'good old ways' we often hear of, yet I fiid that 
this earthly lilh has been practically Ictigthetied and sweetened 
hy (he invention and <-on!4rnction of railway*." 

TIkiIiih-s I.. Kenny, in X'^y^ in his tour to (he Inkes, while 
making a trip over tlie Erie Canal in a eulan hoat, wruteas 
follown;— 

" It ia not fHieiiible for me to convey any ade<]nalc idea ufihe 
wealth which tlow.4 uimhi the lauioJ; nor of the advantogea 
which are upericuced from it by the people who live upon its 
hofden^ and (base more remoio eettlcnMuis liuoniliout the 

entire region of the north-west The truth is, the canal is in 

cvcrybody'ii nuHilh. The yeomanry, the hone and mnscle »»f 
IhcM- region)!, make \oii in their eoniiti iianeest that they 
e-iteein it t<i he little ^ll.|^l of a >;in of the ).-i"ls. . . . TliO 
fact in the ean.i! in lliiii'.; more imr le>s tliaii a gri'iil ^lllll e of 
wenlili; and the liiirtiy «etiler!i in all theM! regiona are getting 
rich hy the fnetlities lhat it uH'onU ihvm." 

Of tiie canal boat in which lie made the journey, which was 
called the DeWitt Clinton, he says: "This boat to cwwidored 
the best on the ttnc; but her outnde appeanuoe, whidi ii^ how- 
ever, like the rest of the pneket boats, I confess, made on mo, 
an I enme on iMianI, a most uiil'avorahle iiiiprewion. You have 
only to go to the I'ohmiai' and look ut oni- of your Hour Ixiats, 
of collie rn or M\ f. I t loii^;. ami fain y ii l-ix )ilar*«l upon it, 
iMitloin ii]iwai'iU, uitli il.s eilges on the gunwale.-, nanowiiig 
gr.tduully to the lop, and covering the whole length, except 
Home five feet at the Ikiw, wlicre there ia a little philfuiin, Or 
deck, and fi-om whieh, and at the end uf thin Ihjx, ia llio en- 
trance into the ladies cabin; and some ten feet at tlie stem, 
where there to snother plallbrm, upon which the steemnan 
ataniU, and in whieh end <if the cover, or box, are the doom 
that lend to the gentlenmn'H enhin, and where liolh gentlemen 
and ladies aioemhle to eal, and you have a fair Kpo-iiuen of the 
exterior of a canal Uual." lie cxplaiua Buliiiv(|ueutJy, that the 
boat is drawn hy three luwMi^ st the mte of speed, gsasnQy, 
of four miles on hour. 
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UTILITY OF THE CANALS. 



N« )WITH8TANI>ING Uu< fmnl failuro of a Ikrgc proportiiMi 
uf the caimla oooatructed in the United Slatua, in a finMi- 
djtl aoue, «nii« of them hm continaed to be tueftil up to tho 
praient day. A few were temporarily grml iuofWM, and io 
the nggngnio tbey randend inmenu wrviee to the oountiy, 
nut men'ly liy riimuhing avenues fur tran«|H>rtiitir>n, but by 
(>!<tnl>1i!*liinf; ii foiiixlAtinn for tlie pn^iil pntcqiriscji hy which 

lin y liuvc 1 11 Mi< ( I'l'iliil .^upiilaiittMl. Thi y Ih IihmI ti> 

I'lliii altM i\ il < iinill''>'r)'. Tlii y fiiliiiliari/nl lax |iiiM rM mul in- 
Vfitliint wilh Ibivl' cxjM'iMiitiircn fur iiitiiiml im|iri>M iiU'iit!'. 
lliry gave tt gr»'«t Htimnhix t<) tniHii- l>y iiir'iiirii^i many ]iri)- 
<Iiirorg with ihn hri|>o of liiuliii)^ n muiki l lor the Mir]>luii yii'ld 
of tbeir tkiMa, fonata, liuitoriet) aud uiinca. They celaUiabed a 
powerAil cmineeting link Iwlwiwn the HnMem, Ifiddle, and 
Wostem aUUm, and faaatcncd the develuiimcnt uf tlie Upper 
Kliwiifwippi vmUpv. In n niiniWr of the older MH^ana they fkir- 

11 i -111'. I (lie llr>t. ilir:!]! i lii.iun 1> i 'f <-iitlinillllii-)Uioll betWCrll illl- 

|Mirlunt li r;il iimimIx, miil in |iriiiiic'tiiij; i iial iniiiiii); oiKTriii'iiiK 
till y hiiil tin L:nniiiJw<)rk fur uno of Iho tn<»t vilal imiitx uf 
Atiirrii'uii |>r<>>:ri'N4. If they hml only drinoniitrutcd Uie fviud- 
biliiy of tuns ill); hityt^ iiiiiuititii-8 of anthracite and bitumiooua 
uial to the eealwanl dlica, and of tmupottiiiig a taqge perocnl- 
ageof die auiiilm broadiliuA and iiroviiioBCof llwweat aiid 
nortb-weit to (ho Allantie aeaiMMUid« tliey would have yivUvd 
lo the nation » lioh rrtiim for tbetr entire coit, and they auc- 
n .^1i il wonderAtliy in |« rfonniiig thoio great laeke. Io Iheir 
infancy tJiciy fiMtcMid very Buiiguine espeotatloDL 
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if -II i iifivf, iinil XM iiiui li wiu* iKcciiiiiliHlii ii ill (he way of 
treating K'i'-it tlirminh r>;iiti-», Hint iicitrly e\rrylliiiit; dmra- 
hle seeoKHi to !»■ a iMMnihln nsult of tlic alcillful grouping of 
«um1, river, litkf, gulf, and ui'eanic navigiitii>n. The frr<|ii('nl 
dlMuiKHiun of 8rhi.-inc8 intended to revive muix' nf the iwvtl am- 
bitioua of the early pn^ecta Aovn what a deep iinpceieiau they 
made upon the public, but thcao pro|KMod lovlvala, in nearly 
eveiy inatanoe, ooolemplate tlie ex|>eiiditiin< of large amounts 
of public money, and rarely or never aim at orgaiiixiiig com- 
pnniee iriiieh would ■eeiime liikt aud pnmde the neoeaiary 
fbnilR. 

Ill endcavurx ti> form ii just Ohtimuloof the canal era it Khittild 
be rcnii-mliereil tliiit it wn-s conlcmjionuieous witli the rapid 
development of iileanilH>ai uaviKHtioii, and in ndvanoe of the 
denuNMtnited auccow of railwaya aa advaulageooa avenuea for 
lengtlty tmoaporlation novcaienta. Tlie poe wln litieeof ooni- 
plete cooncctione beliwan tiie internal water ayileineof Ihia 
coiintrx-, and througli then with all otiier portions of the oul«r 
worlil, iiro ilili riii;;. Wlint wiw actually ui coinplirilic^I in 
liiiUiii^; till- laki fi Hilli till- HuiIhi>i> exii< all nilimi.il rx 
JH■^■l:llil>n^^, ami if )>liiti!> for oninvcting riiihi li ^iiliiji. I'.illiiiin:<-, 

luid Ueuigetuwu with the Ohio river, liad I n i ijiiaily aucceH.-^ 

Ail,tbetiUl^of onnals would have U<cn en ally iiiereaacd antl 
railwey pmgrow might Iwve been greatly retarded. i 

The fbllon ing Matementa of 1 
XAU.T onaunon on loin or tun cuuu 

help to indii-iito the nature of the liopaa Ihegr awakened, or 

tli<- aiiiiiuiit ami i liurartor of the biuincMi they traniukrt<<il: — 

All arnaiiit |.ul lit<lii'il in 1S;>) of a ImhiI U>ing ilt ari il at 
the c-unal coIUh l>ir h (illico in AIIhiiiv for Syriiiiiw. It wa* llio 
ynwl boat Si io, in wliii ii ihv captain IcA Philadelphia with 
hie wiCe, chil<lrcii, and furniture, and niovixl from I'hiladelphia 
Up the DelAWAr<>, through the creek, into tlu' Itaritiu) river, and 
aortas to New York, Drom which dty he hud moved up the 
Hudson fiver to Alfauny, where ho took the canal with the 
intention of moving up to Syraeaae on the Erie Oanal and 
Ihenee up the flHwego Canal to lake Ontario in JeflTeraon 
county. 

A ii<w'|>ji]'<T |iiiMi-li<i| ill Millivn I'cnn-ylvania, in -luly, 
ls;!0, .".nyi*: " I lir Mi'i^inaii — l aM.il Ih lal, < 'aptuiii Janii',-* HIair. 

returned liom her trip on Tuesday last, after an absence of six 



wnkis. She li lt here in May with 1,000 buahcis of wheat for 
itiihidelphia, delivered her enigo in prime order; took iu a 
load of oats for fMlavilk; loaded at that pfaioe with cual for 
Philadelphia; and haa now safoly retntned Io our ehoro from 
(be latter place, vdlh 9) tons, Nova Scotia piaster. Shehsahad 
a proaporoiiii trip." 

TIic fat-ilily iilTiinliil liy tin- Oliio canalx for mu'hing lake 
Kric anil tin in i' fi in> ;irilin;: nu ri'liaiuli.-f via ItiiU'alo ami thu 
Kri« t'aiiiil wnB iiin'<iriln> i.iii.-ri» which I'nifllmtt'd the niov<>- 
nu'nt of wtT^toni pKHliice lo riiiliuh-lphia, even aflor (ho main 
line of piildic worka was coniplotctl. It was stated in 1880 tluit 
"8o great is the fiujUly of transportatian from the interior of 
Ohio to the state of New Yoric, that wheat now commands a 
higher price at ICsaiOoo, one hwdred miles west of mtsbmgb, 
than ni the wilt work^ fifty or sixty milce cast of it." 

Of the IMiiniirc and Raritan Canal, the Trenton nazette, in 
Si'iilcnilu r, lH.t4| NiiJ; "Tlu' ilrpth of wati r ii|i|h am to he sut 
iS. ii nt to pii-is ciuiMiii^ vcsx Ih fniiii tin' 1 Irlaw.iic tu llie Rari- 
tan. Till' New Yoi lc pajM i-s iiK'iition the nrri \ al of tin- »chiM>ncr 
.Sarah Ann, louik'd with drj' goodis in forty-ti};hl hours from 
lliiladelphin, via Delaware and Itarilaii Canal. The. hii>iint.|« 
on the canal appears to be rapidly inoreaaing, and the novel 
spechMlle of m ss t ed ves wl s i^idiiig fhrangh tbeoomfieldB and 
woods is praseoted to onr view." 

In 1888 hopes of the completion of the HMwapeakc and Ohio 
Oooal, liiroughout iln entire length from (ieorgctown to l'>tt<>- 
buff;b, wcreHtill cherished, ami anothiT iirojci (, rre<|iii-ntly ilin- 
ciiw*ed, for whii h nalional aiil »,(« M.lii ih il, vv.m the eon.-lnio- 
lioii of a national .^1. .niilu mH . inal, wliii li w<nild convert the 
8uiW]UehBnna into .ui m jh.. .. mlmt; ilireitly to the great lake*. 

On the Chesapeake iuhI JDi-htwarc Canal Uurii^ tlie year ended 
June 1st, UBIfpassagaa were made by 1492 paekela, conlain- 
iiig merchandise; MO vessoK which carried 1^,.^ enrds of 
wood; S72 vessels with lalla and arkn, carrying 7.11H,7S4 feet of 
himlwr; iStS vei<m>l», carryinj: 10I,W2 IwirreU of Umir; 2il'«vei<- 
wl*, carrying 2!^!',17:t hn>he|i. of whent and corn, anil ;;,(i.'IH vi s- 
wIk londeil with eollDn. iron. <iyi«ter», fiKh, ami vvlii.-ky. 

On the Union Ciuial, of I'enim Ivnnia, the iiiinilivr of Ions 
transjxirliHl during the year ended NoveinU-r ]!<t, 1K5I, was 
.''Ki,;i7i>. 'Ilie leading articles were 74,905 barrels of flour, 2G7,Sli5 
hu.-<helH uf wheal and rye, 1-J,7(S3 barrels of whlalcy, fi^lO tans 
of iraa, 85,0Sit busltels of hituminoas coal, ItjMjBOO feet of 
lumber (assumed towcigit about one ton per 1^00) feat), t^SO^/OOD 
8l I ingles (assumed to weigh half a ton per 1^000)^ <MH16 lone of 
g>'iiMim, and SlpSO bualieU i>f Mill. 



UUILY MOVRMOna on THS KBIB CAKAU 

III iIh- Irsliiiioiiy of Mr. (Iiiiirliill, livfnr.- (!ic S nale com- 
inilli e on tniiii-porlatioii lo tin- w alKiani in \''7'.'>, he «iiii; — 

■'Wtirn ihe Krie Canal was- fip-l i-oni'triK'leil the freight that 
ill. Hi ll ii|Kin il.-i wiilcn.. wan ulnioHt exi liiMvely the product of 
liii ^-laie of .Nrw Vork. In I.'<i7, twi lve yearn after Western 
pruducliun luid fell the stimulus of the Krie Canal, tlio amoiint 
of pradiKO comiiig into cadalenca outAio Iho boideni of New 
York which raaelMd Allwny by tha Krie and Oswego Oanal waa 
■ inly one-sixth of the tvhole volume so renching it; that is to 
tny. of the fluff which rearheil Alliany hy the (Km pi and Krie 
t'anat at (hat time, tive-HivIlm of it whm (he |iii"lint uf New 
York, and only one i-i vth ..f It lln' jiniilm I i.f fm. 11411 territory. 
. . . Iji.»t year (1>7:.') H» far vviLM tliii' cliiinni il, (hat only one- 
(welfth tif Ihe freif^ht wlii> h reached Alliany hy the Oswego imhI 
Erie Cuiml was the prmhict of Ihe state of Xew York, and 
elcvcii-lwoinh» of it wuM (he priMliicI of other tilalan." 

In the testimany of Uoutge S. Hazard he said tlie Erie Cknal 
had " reduced the transportation of a barrel of flour or a Ion of 
merchandise, hetwwn .Mhony and Ihilfalo, from $7(1 to 97 a (on. 
It ha* heeii eoni«laiilly mlneing the price of Inin8|iortalioii ever 
(iini i' it was createil." 

Till' foil iwitii; are tlie arliehit that reached Alhany, hy the 
canal, in Isiii: In l.arr. U — ll.iiir, ;!'lt'.,'.^ N 1, .a.«hes, 2.">,i'>70; provi- 
sions, iSifiOSi salt, tifiOl; wUi«ky, i!S,9U7. ilogiboads of whisky. 
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U>\> ^ >•( ^- 1.1X8, 6)97^ b«mU "f liiiii', J.t^H. HuxIx Ih — i>f 
wheal, ■Jui.UUi com, ijre, uid oM», 114,380: tMU-icjr, 182,783: 
<ftnb of wood, iafiffti fsekoT tiinlMr,«l,OSl; abiBcK IMlOyOOO, 
AM of lumber, SS,«844S. 
Hw liilloiriiv k a ttiitenMnk of the Itado on Uie 

DKUWAU JUCD KABTTAX CAXAL 

forlho numlliof Miiy, showing ihcartideHmrricd throiigli, 
llic roU> of fireighl oil Uio uitirlnf, the total aoMiunt of freight 
|mid, uid Um vbIuo of the Mii> - 

AltktaiCinMlklMBll. 'rSSr' "'i,';'^''" T.it.t frficl.l. T..4itl value. 

rhai «T,<78 %i in »;.'..!ir.' »»i!',ni2 

(;nun and -.T.UO bush. 615 4 !'!)'.' U.ors 

l.iin«, 44.22H biitlK'h 1.490 4 1,760 7,070 

Salt, l,«SO bii>h< U Sa < 01 810 

Tlmbrran<l liiml><T.I.52j,«57 

feel 3,17S I 00 l.Sa 15.7» 

rig itnd railroad irun l.«7i 150 2..'.12 76.J75 

Kiiiiir aiij corn meal, 4,183 

l«iml» 440 181 H.-tH 

\\Ui»k\. !V.-Il ImmtaL 06 25 133 t,2tH 

Finli, \r7 t.urr. U H 25 24 77<i 

Niiil^. IW 7 125 8.122 

Uay auJ straw «1» 1 OO 908 SyOW 

to an 1 » 



Stone. O'JH I 12) 751 1.002 

Band .Vn-i 1 12» 405 S47 

<1«)- ;t7.'. 1 r.'S 417 1.186 

llrii4(. 73.7701. 14:> 1 I'Ji 82 87S 

itaMhMidiie a.oBo f ir lajM l,mi,tn 

n.v '.iti.il. I'ins M.44S flMi.lkM (1.M2.3M 

BEUTIVK M.UiKrraOK OF THE AMtUUCIAII ( AKAL tSYSTEM. 

In Ml additM ddhvnd bgr Hon. Levi Woodbuqr, io Waib- 
ingtoB. in vm, he modi— 
"The cxtcnttvo um» of ncicncv in canaling in thie country is 

anitthi'i il!n -<r iiImii nf ihcK"'-'' IT' >t;reiii In Ibo CO00ai1lgeni<'l:t 
of it for [Oft. iilijiM if. Ii IS not merely the itilrmliicli<iii of 

k« k:' iii"(<Mil of I'laiii'.- :iii<l im liinsl [.l:ni( Kim u ■ luiiiL'-tl 
thf whole ii»i«-<l of cunals in liiiHicni tian ■^, fnmi what it «ah 
in iuilii]iiity, or in now in Clliua, though eo Uhik t<'lelirul<-tl Tor 
iu Mtificiiil eida to uilcrnel comnieice. Jhit, Uwde tlm gn»i 
number beM, whet in tcufth end grendeur, and tUfflcoUjr, era 
eil^itjr adieeof %|pti«n cenai eorate llio iathmus of Race, or 
a few (nrionfti more of it, a renttiry or two nfft, thnHigh tlie 
.twi'iniiK-i iif Hollitiiil, i'oiji|>iirii| with iIkw uniting the Ohio 
Willi uiir inljuiU m.'u;>, iiiitl thu ilircv ur four liiimln-d miles that 
wed ih« wetun Of our AUentie With thoee Of kdte Eriel " 



CAUSES OF CANAL FAILURES. 



As corjMirnlf i iiti riinM's, i \i i-iit in a fi « .<|M'c-ia11y C»Tor<il 
loinUtiv. t-iinul-< ivi'i-f |ii<-ulit«rly iinrortniuilt-. In lulOi- 
tion to all oilu r IrouliU-K, tiim-'iial frf"lii (-' illlno^| « iiliri-ly <li'- 
Stroyod, on wm uiI iM injiions, «>in<' of the in- i>t i \ [•j'li^iive workn, 
mich ea tite Lehigh aiid the ijchujrlkill ronal*. Tho inabilily to 
operate Uiem during winter nHxttlie wee • oouMent ionree of 
embamucinient, ntid cino oi the moel Impurtent causes of their 
rallure. TTie rep«irt of the Kew Torit cilial Engin««»>r for 1WI2 
foreihly ."rtyi* — 

"ItKliotilil nl>o l>i' I'l 'n>iil< rul llijil <'niml'< nin l>*" imv'ijjiitnl 
only ulwuil M'vrn niontlij* in (he year; (lint the lime of tlii-ir 
o{H'nii)g ami rln-iinK i.s .iln:iyn vrry um'ertain; thut their imvi- 
gallon is con»tiuitly suhjiM lid lo <U-tcntioiii>, o<Tii«ioMi'i| l>y the 
want of an adequate Mi|ip|y of water, together with bnsnkagca 
and otbor unavoidaUe eeetdeMai end tlint the time roquirod 
Ibr Iweita lo par* Ih I wei>n the Inltas and tide-water is abnot five 
timtsa that requimt upon the nilraada; while, on the other 
ImihI, frviKht inny 1«- ciiippcd liy miliKiiil cvi-ry (ttiy in iheyenr, 
and ili'IiviTi'ii lit itj" ili xiinniion with ilie iilmoi.1 regularity, nml 
St i>riri !i i^i iu'nilly l.ii! s< t\ lillli if any };riiitrr, unil in nuiiiy 
(tMe« niiit'li Urvi. than tlio-ie <'har>:t'>l u|miii the eanul.H. 

"The Mtiglc item o| ileteii(ion-'< raiiiMKi hy hmtl;* in the riinuls 
would uf itself, il gcnemlly uiHler)<t>HKl, necm to adurd sufficient 
reason f<ir the ilivetHiun of a cumatlcmblo anMuni of tonnage 
from the ennnis, to anj nothing of the enormous expense wblch 
they eulail upon the slate. 

"It in sk matter of mrpriHo thnt n>i rrgulnr record or account 
of ihe-'e ■'iiMinltieK hnit Nen kejil in iitiy ih'|>iii'tnientof iheclnle 
eaual-. I ill a i iin (ul •'vainin.ili' m ol On- .lilli ii Ml (• |" ^llott n 
that lo 'ni lo 1"^*:;, nu'hlMvc, . lulu mil ij; :i jii ii. «l of lu i-nly- 

I'lM' yi iii>, the <l< Iriilionii from I'reak.'' in nil ihe eunalh of the 
«l«te, KO hir ii.x any reeoril run lie fcHind, amount to'.fSi dayg, 
and that thcii ( o^t to the ^tate has amounted to fJ.iM'.'.l s:, and 
tlicro can be no douU tliat a laige twrcentage may be addvd to 
them flgura with peilcct safcijr." 

I A niiniber of the eanall^ end Mfwcially thorn conBlructe^l l>y 
tMatei*, were located in dlstrlrts whfeli ohxioiiisly <-oiiIJ not fiir- 
inish reniiiMeralive tm-nie^... Th. i!,iri ieiii o« in tliis re'j i i t. in 
«iniibi, lire tirareely j< inaikol lii.iii in oilu r lniii.~|.i >:|;itioii 
entcrpriw'H, hut there wai^ a luiii'li lar-.,-! r |ii'ii'.-ii(a^-i- ..f uli>olute 
iailurcs, audaMnallei iM-reentage of ih < iihil »ucceaii«s, in canals 
than in any other importaul of .Vmei ioin worlts designed 
to promote the morement oi f reighi and passengsrs. 

IXNWni OI« TirE ADAKTOXKD CAKALB. 

'rill' < aiKiln uhaml. .h- <l in 1 I IkhI an iignrefjale len^h of 

iJ^iJib mile*, and had vuiA ^l,Oi;i,ltM>. The must important 



of the-M- Work- \>ere (he followin;.; .lanic-' I{iver ancl Kanawha, 
|oe:»te<l in Vir>,'iiii!i. I'.KV.'iO iiiiUf, whieh luul ni«t $<"i,l:Ki,12S); 
eitnaU in ri'nnsylvania, whieh hail an a^:4re):»l'' lcii>;(h of 477 
miles, ami hml e<»t tl;;,74-*>,7NV, eaiials in New York, .'{."■Ci.tjl} 
miles in length, which luui cost tlO^SSS^H; Ohio ranals, SUH 
miles in length, which liad toti$3fil7jBBS, and IndBana eanala, 
45t miles in length, whieh had cost f7,7SS,S6S. 

Only ft piirlion of the p<»i-iiniar)' losm-s ineiirred by the con- 
-••(nielion and o]H'ralioll of r.i:i.it> '-^ ii jireM iiti'»l hy tin c i .»i <if 
ihe woikK ttiiic h have lieeii iilniiuioneil. iii.i-innrli a- .i i.imiori 
■ •f tlieiu were opernteil for a eonsiileraMe perio"! dm iiic «hieh 
they Wh'd to earn interewl on the eoslof eoiintnieiion and repjiin*. 
The foUowiiiK are the finaiiciul rc8ul(« of the o|ierutioii of the 
most nnpnititahle fiurtions of the canals ounatmeted bjf the slate 
of Penroo'lvania, durii^ roost or all of the pertod from 1890 lo 
UMfWhiletltqr remained undcri4Ate management: The Jimiala 
dhirion, 127 miles, whieh «wt ln,?575.!Wfi. fielded «l,ACl,^and 

ineiirn<l i'X|m'1i-i ^. in I i li i.^^ ' i < ( ri ]iair-<. amounting to 
<ii;,;ii r>.:'..Sl. 'nie.-^ii.-iiin l .Knuidn -ii ii,41 mia-^ in lenf!:th, which 
co.'tl f<!i",l<'i»>, \ ielili d ji ri s. iiiir of $7i;4.IJ'.r;. anil iiu urreil ex- 
peiiMK aniuuiiting to $N*;.<i|il. 'llie We-it llraneh divii«ion. 7i'> 
miles lung, whieh CO»t tl,S:Cl,18.t, yield«-<l f«.V'J,'.<».>r> of reveiUK-, 

and the expenses were |l,0i:t/?J5. Hie Beaver division, IV) 
miles i(iqg,wbioh cost •519,aiti (and was opentcd from IfflS 
to yielded |38;n2 of revenue, and the eo^cnaee weio 
•310,3001 The Frendi Oeek divinon, 49 miles long, wliich 

cost #817,779, t>per»t«Hl from 183S to 1845, yielded a revenue of 
(fi.jejl, ftjid the exiMiises were llAVll. fvime of (he alian- 
doiKil Ni H York ^tate l anal- ni.nU' a ^inliIal llnaiic i.il rr< ord, 
and llie I 'llio eaiialt al.-o faikii, dm iii^ ihe later yrai>of ilieir 
operation, toyielda«nm eijual lo the ein r< nl rX|M iiM'-. .-"iiue 
the abolition of tolls on tlie New York eaiial.-- ihey. of i oiuse, 
nocottarily fail either to l ain any interuKt U|ion iheir • o>i, i>r lo 
Airuish means lur repiun and cost of operation. Some uf the 
woriiB of private mrpomtions, or of compaiues whose capital 
waH r^prei>enl<Kl partly by the suliecriptiuna of individushs and 
partly by (he !>ttl>!«>'riptioiii> or donations of states or the United 
.•^lal. «, liaM' iMt fiiod ni'ii h l-i ller. Hie Cliefapeako and OIlio 
has an eAeeptionally <li>vai>trou« liiiancial record. 

siKxsmnx caxAta. 
Tliere were, however, a ibir notable suooeaes, end the Bnc 
Canal, and some of the canals constructed l^^ the slate of 
Penn»ylv«ni.i, durinj; (he period when llo y weie rip<>ral«l for 
(he piirpoi-e of <ienvif)i.' a.» large a revenue a.- eonid eiHive- 
nieiilly he oKi. lined, made (air relurn-. Pju'tern division 

I of the reuusylvauift Omai, 46 milM in length, whicit oo* 
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> ieUlt-)), ilimtig (ho period from IKUt t<> IS", a rcve- 
mw of t»,4tAjSi!t, Mid ih« «ap«aim won $l/)71,a0S. Tho Dolft- 
mm divWan. «l milw in laniiilli, whidi imt «1 .MSJOt ykUed 
• n*amc of ^,iz(,.'<77, nod ^ «ipciMc« wi-r<> f 1 ,572y660i. TIms 
Erie Mid Cliiiiii|>lj«iii riiiMt«orKt'wYorl(,ii|i to Si ptembn'aOlh, 
1SS:», liail yirUlcil n vc-mu-s iiiiintnitiiiK to $1'J7>7'<,-1-. llii' 
C4i«t of oillection, MiiM'riiilriiili iM t', niiil onliiiiiry ri | <;urs li;i<l 
lutjn ISM.!* >',•!- •.•">; mill llj' I 111 in m|w i;itiny wiLt 

$9*2,977,887^11. Tlii»><iuii, hi>»<'v< r, nuulu no lUlowMice for in- 
tciTSt on cwmI loallft, or utlicr iiicnii!* iif pKiifkKllg for the casl 
ot conrtnifilMin, which wa« tiA/Mi,l4liA7. 

OnallthoeHMb opcntod lijritaici Mid corpontiaiia in the 
Uniled BtelM la 1880 the quiuiUty of IMglit tninqMNtad waa 
n/MfiSi tgiN. The kngtli, diuwoaioasi mid freigbl tiMllie of 
tboae over which aicn> theo » miUioa lum were tnipiported 
wereMlbUowB:— 

I*iiitth ^WM#, 

<°aiul glark wiler BUfliet 
mOm. mUm. StL 



mifM 

tmi«. 



■rki, towehM^ Hid 
fesdm mM 

CliamplDin, fonl- 

cnt, an<l daniK... 61.00 
DekwanandHnd^ 



TO 




WonoogiMeKev^ 

(•blp) 100.00 IT l,SM.f;» 

In addition til ill)' ;iIhivi' till- (niinago of tlu> niiinl iiiii>iirtant 
ranalit o|m;tii(i'<1 in 1>>ni v.h> us f-illum- IViiiikn Kitiiiii ruiial 
Compsnj 'H (".in:il», !<»11,7'.W tuns; Siliuylkill Niivipilioii, fVXVHfi 
loms I^lii);h Conl and Navigntion nnd IN-lnwiire divi.iioii, 
710j8li8( Qu-wiiM-itkc aimI Delaware («hii>). H^iij-Mi lonH; Clutta- 
pcdw aad Oiiio, 6BS.<12S Uum; Albemarle Mid Chittpiwko, 
4B0jaBD Ihms Mnota end Wchigwi (thIpX 761,900 tone; Ohio 
Cuiat and ftedera, '^.fleiB toot; If tuni and Erie Chml Mid 
feeden, 333,737 (nns. 

l'f;NSHYl.VANI.\ 8TATK CANAli*. 

A» compMred willi the INmiugrlvMiik nuinlino of oinsla and 
nulnadiawBrieQuwlwMiniioii the Sttr imcHAd of the 
two uudertaldngi^ tor nrioua reaaona. OonaedioB with the 

lakot proved nioro iid%-niit«|c<''ni< than cmincctloa with lh« 

rivors uiiitin;; at rilt,«tiiirj;li, laul tin I'm I l)i:it llii' um' uf in- 
i IiU'iI jiliiiii ■< wan iii'< f^-^iry on tin' !'< rHi~\ Is aniii l aojiK, iil tin" 
I'liil U-iili.i.i.L |iri>v«il u vi-ry MTioim iilit.|iu']f to rlii>u|) 
niovfUiuntK. Inc-Iin<-<1 |>lai>c!< ri-premcul tliu old Chinuw niotluxl 
of operating rnnAln, and thuy have been udofited >>>' a few 
Ameiicea and Enropera lioHk one iniieiioe btiuf tor- 
niriied bf the Honit Ginel and another hgr the liaulInK of 
boaia over the Forta(a Ballniad, bat after hwb were invented 
in Italy, a abort time lirrora (he diamvery of America, (lioir 
sii|i»'riorily ii.'- ii <l« vii <' for ovi ii i ■niinc i liMii'mn^ w«k iiliiiuiil 
utiivcrfally m knnuli-d^i-^l, iitnl ini liin il |ilunin wi rt- nin-ly 
u.>ii ii, I x< i jit i>v. r rniili'i ri'iniirfil (Imt iin uniimiitlly hiyli 

or ^r<-nt t'li-viitiou hliouWI In' ovfrmnio. In oonHtnu'ling the 
£ric Cnnn) the riiHi and full nlun^ tlir t iiliru lino wiu« only 092 
fcvi. It waa largely on account uf llie reninrkobly deep or 
CnroniMe dcproaaian in (Ite mountain chain or elevated plateau 
(bat divides the waten flowing dirocdy into the Athmtic from 
tboae emptying into the ICaaiMppi, whirh waa found along ita 
nutov that tho Erie Canal iM-liieved its ii<i4«'<l muoh kk in an en- 
terpriae which, in noniL' of ita iniportiinl lit')irin);», L'n<'i>unt4'mt 
ill-fali'il rivalry, I'riiiii tin' ('ln-a|i< akc ami Ohio Cuiial im |iro- 
joi'tt'd, and tlin ri tm^Wvaiiia nmin hni', n-i r<irii|<li'l<il. In 
adopting, on the IVnn.\vlvaniii main lint' ^) kI< in, iIk- r<irl:i);i' 
Railruud ne A dL'viri: fur overcouiiiiK lliu I'lcMttion of tho Alliv 
^eny niountAitii>, ihore waa on a(i<vnt from Johruitown, wcat of 
the aKMintaina, to the anmnit, of 1 ,171.fiii feet in 3&S0 aiilea, and 
on the eaaien aUe of the noiuMaina a deaceDt Ihwn the auminit 
to Dollidayehnigvof l;n((.71 feet in 10.10 milee. In other worda, 
the Ptnuaylvania main tine lyt^vm, by the aid of the Portage 
Bailroad, undortix'k to ovi ixinn-, in a <Ii-taii< <- of ;>i: r.O inilciii, 
ahont Iwit'p iho < li valiiM! tij.it il w.i.. ni ii -'-juy li> MM n niiir, by 
lin k.-', nl'ini; Ihr i iitu.' l. iiv:tl. <>i ilir Kr;. l iuial Tlic r<-siilt 
waa the coniplciiuu of a work which waa regarded, at the time, 



na (he moat magniiioent cnKiiK'orinK work in AnuTira, l>u( 
wbicb, in ita practical operaiionis waa escep(iannlly iinfortu- 
nalfc Hie Pbrtagc Bailraad, 41 milea in length, enrt $L',7ie4,ri7'J. 
It waa operatod by the atate from tlm latter part of 1«M to July 
Slat, 1857, and during that period it yielded a revenue of 
|C»,f4.'<,fill, and ita cxihuscb were ♦4,S7rv'm. 8oon after it waa 
Mild liy th<< ooinmimwi-aUli il wm nliundoiiitl, and the atate 
i-aiirtl «('<t of llif inuuntanLi, with wliii li il w:v< < <iiinfr(<'d, mm 
ii\m> alfcuidiim'^l. Of iU< i>r;uti<al oiM<nui'an, Mr. ."^i.liiniun \V. 
UolxTts, nn i'ntpn«>ur who liel]M-<l to conxtrurt it, nay«: "Ono 
thing that was «t>i»i<idoriHl to U- a yiTvul furiiwity, wan ihc I'nr- 
riago of canal iKMtta over the niomitain, which wa;^ <l<>i>i' lo a 
oonadecaUe extonU The rood being, aa ita tuuno implied, a 
Portage Bailroad, a tnuuhipmeni of anme aurt waa reqiuired at 
both onda of the lino, which cnuaed esponao and delay. Dilihi^ 
ent fimiB, engaged in the tra importation Uiuiiniiv, tried diffbrent 
ptanH to dinlini^h tlie evil, One plan w;i.- tin um- of luatr" hiiilt 
in dodions, and earriiil in trii' !.>' over lla i.uln'.id. .Vnotlu r 
mode of carryin): fri i>;lil, wa.s in ear?* liavin^- ni^ivalile l"Hlie^, 
which i Miilil l,r liflo<l <itr the wheeli>, and IraiiKferreil to i anal 
hoala fii;i i" i- icivo (hem. The wear anil t<>ar of the cuelionai 
boala, and movable car budica, and (he amount of dead wcighi 
that IhhI to he carried, were Ifaund to be aerioua oljertiana to 
both these plana." Tho PoftafO BidiMod cannot be icffuded, 
in an engineering *en«e, aa a mere inclined plane attadunont 

or Ailjnni 1, nf a liiii' of l aiial-i. In i>i>nie re5lM<r'lii it waa mUCh 
more. Hut it HTved tin' ;inr|>i>--i' iinlii ulitl, aixl ftimiahwl on 
imiMirtAiit julililioiial illuhlratiun of lli< inlieri iit iliHiriillie;) 
and ex)K.'ndi(urca which attend effortit t«i uae, on an cxtvnsivu 
M all-, the name vaUidfla or vaaieb, in a combined land and 
water route. 

Another obalMile lo Ibe a aeewa of the Pennqrlvania ntnlc 
canala waa thefarinJiKioraiae,aa compared with the New York 
canah. All the former wore uniform in dimennom, vhL: SB 
feet wide at holtom, -U) feet At water line, Mid 4 feet deep, with 
the eneeption of the I>i'lawiire divi/nin which had « de|ilh of 6 
feet- Till .liiiii ii-i..ns <,{ tl.r |,ii-!ii,'in '.Sir i r.lui'.-. il New York 
ouial.i. were i .nj-mally iiileM>litl In In- ii.^ li >I1m» i. \V nil li of water 
at mrfai i', 7l> feel; width of iKiltmn, iVi li i l; il« [ith of nater, 7 
feet. Althwigli lhene diinenaiou* were ii.' iilif^i 'l in many e-.uica 
in tho widtha at aiirfaee and bottom, t'< un ' ihc < liara<'ier of 
material eumpriaiqg tlio alopat alead>' elli/rta were mado to 
avoid a dbiniNiUou of the craea^cetianal area of waterwi^. 

In all modem tnuiN|KirtAti<in niovi inenla the liao of Ibe 
ve^wel or vehicle u.^ihI in lmnH|iortini; freii^ht ia one of lllO moat 
inil"irlanl eUnii'iit« of ^l■oIH.ln_^, I'' r lln^ n a-iui, if Ibr no 
other, Miiall canals ceaM> to Ix ri niiun iHlm . wlnlc imprOViy 
inent« dei*igne<l |4> inerea.-ie the caiKu ily of inijiorianl luitural 

waterwaya, or to oomitruvt ahip ctuiaU over routes of great 
ooaaequenoe imder vwy eaionllal aendca 

cMiat. anauTWif fihmi a hi->.k uRivnar arAinirauiT. 

NotwllIietnnAng (he nao of aleani imwer, (o a limKed extent, 
on a few uf tin raiiaU, oii tlie Ni'« York caiml-i, in l'^>"J, only 
O'J of 4,i«<l I'^i.m ilii n in wen- |in>|ieHed hy frtc^tui. A 
•Iriver of the muii " aii.i. li> 'l lo our of the boata waa inlor- 
viewed in IK'SJ with the following re.sidl: — 

" Well," began the reporter, "how are the boya along the 
lowpath getting along this oeawmf " 

"Ob, Ihia aaaaon'bn good W readily anawercd the nule- 
leer; "it'a never nothin' to brag about." 

" How do the driven work f " ftitther queried tho aciibe; " by 
(he trip or hy the day if" 

" IJolh wayn. A man can j^l n <!ollar a daj', or he can hire 
out lis llii Clip, .mil |l;iI nl'oiil I u i nty il' illai ^ .1 iiionlli. Hut 
whi n he nurka >•> the day he gll;< iiolhin' when a huul unh^lo, 
ami working by the trip hia pay gooa right 00. Soitmakeait 
even." 

" How long dwca il take to make a trip bom Buffido to Al- 
bany and return t" 

" Dependa on the hind. About three weeka on an avorage. 
The current goea eaat, oo it'a eoriar goto' to AlCony than comin' 

iMvek ." 

IIow miiny tripe ean a boat make in • aeaaonT" 

• '■ .\hoiit nine or ten." 

"Thi-x IxMit you are driving ia loaded with wheat Bow 
many buatieU duea il hold?" 
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IMPROVKMKNT OF VKmCi.KS fWlfD OAT POAm. 



•• A Lout «,<)<« 1." 

" is tliu ruU< i>r |myini'iil lar};<-r tliiii yoiu- Uinii Ifutt?" 

"Oh, yi'M- 'Ilu-y Kit nix coiiU a IuinIx^I IIiin yt-jir, anil iinly 
Ihnw ami a luUT Uit, muI uu lulls to p«y ii«ilbor. Mhwi w 
miRhly koimI llik mmoii." 

" Hiiw lire yuur boun of duly dividodt" 

"Will, lliaro aliom ia Iwo driven, Knrh uii Ium six litMini 
■lay niul rix boois night driving. Uw mules cbiingo when be 
duoH." 

"Ik inilliii;; a can il I'ui! v> iv luiril »<irk fur (1h' iiiii1<^?" 

"A iiiulo kill KtJiiid il IkUitiih Imwi. Tuk*- n husH tuiil it 
only LiikcH n few M-nxoiii* to Wfiir liliu out. Niiw yoii iimyn't 
livliovo it, bui UmI off inuk has Iwcu jiuiling a Loot lweiiljr> 
lliKayemL" 

" But im'l a iniilu linrdor tu drive? " 

"Wal, ytm; ili<>y fiH kinder niinlHinclions nometimfs. Wlioa, 

IhoK'!" lie mi<I<li'iily kIiiiiUiiI In nmlc, wlm was iill< iii|itiiij; 
to I'Xmili- 11 ruiiilnli^ij ligioii 111!' l<)«|.ul]i. AAt r ihr liiiid- lu'- 
caiiii' i|iiii lc<l, lif I'lni " SiiiK lliiiij; riir'n-t nl"'Ul llii iii 

iiiiili'H. You can <n'i 'l:i«<' ill' ir jini! pri'lly «-liv<,- cvi ry tiliiu liy 
tJif w»y iUoy woUltk' tln ir t-nr*^ Take A yminn nuilv, and he 
Iwinlit 'vm nil i>)ia|)i« all tlie linie; whrii liu i;ilH uld ho quiola 
down iuhI tuilda 'em kiiidi-r atcady. Tlivy'ro mighty gond for 
telling (bo weather, tout when a niuhi keeps liis ean i»ricked 
up itls a save aiffi of nin." 



'• l)ri\ilig Iiij;lili> is jirrUy liiiicwiini' Work, isn't It?" 

"Now yi'r Hliuuliiii;. All uluiiv in llif <Urk, niul no one (u 
talk to \-o\it a nitilo, it'ii mighty hmuiuiiiu-. Tlion whoii it raimi 
an' is st6mty it's not much fan peggin' along an' hollerin' at 
your male." 

" How many month* of a year does a driver workf " 
"Oil, oiKht or nine moiiiliM in fair. Sometimes nine or ten, 
though, ulion llir ui'iiilii r iMxiHMl." 
"Anil wli»tclo\(iii ilo NvinliTK?" 

"lliiul ii|) nl citlirr I'liil. iiii'l k'il wliiil, yiiii t un. Smncliniin 
yoii i-iui get work on tlii^ nulrtiHil itiid minictiuuat uulliin' 

III nil."' 

" How many men are there tm a boatT" 
"Five gen'ially. Tliore's two driven, two steee sm aa, and 
thaoapV 

"The steersmen, of cminv, hiKher wages than (ho 

ilriviT?" 

"Oli.yrt. a Ntccrsiii.iii r^iii ^i l iiIhiiiI ^> a ni4>ntll. Hiul'it 

till' jiiii.c till' iiriM r I- iilii I- ii>iiiii' rill. It takes about four or 

llvi' yi'iin« ilriviiiK to gi'l llu iv, tliotif;li. " 

Hm'ii iliu mule liognn to elfvii(t> h\<i Iki'Ih in a niaiuM*r that 
rcudercd a ponlion in the rear estn-mcly iiremrimui, and the 
rfpocter KWi^t a safer ground (luui on the lowpath within two 
feet of tho kicking ^i|iaratus whieb tnakoa eveiy weU^Kpm- 
laedmule re^Mcted. 



IMPROVEMENT OF VEHICLES USED ON ROADS. 



TIIJSAE are three groat derocnls of advaaoement in trans- 
poHation systcmsk via^ h Hnprovemcnt of tho roadway; 

8; improvemttit of the Tdiidca used; A, iiii|ir<>veumit of tho 
motive |M>wcrl>y which the vohirles nro iiropcllod. Toaeon- 

■iiili r.il ■!•• i xtriil |iri>);n M iii.iili- in nirli of Uii m- iinprovi inriilf. 
iH illli lili |irll<li'llt. 'I'lli' 1X1. Il-ivr ll^<' ol" till' folllll mill 

Vlirictit'H I'f wlurliil M'llli li's l ulllliil ]'•■ r\ I l i li il in uinllllliy 

doKtilUte of pmmI riMuU, iiinl tlio viKuniiiH i-xcn iw ot' iiivi iitivi' 
talent in iiiii>rovini;vcliii'l«-i* only roninK-ntxHl at a »>ni{>nrii lively 
hUo period. On (he other hand, Ihoro niimt be a numlier of 
vebidoo extant, and an ramnt desire to use them, Iwfore the 
aiovementH whirh fltMHy load to (bo constnictiua of good ruads 
aroenerK<^'ti<'»ny pnisccntcd. Genuine and important advaneo- 
mriit iiKUiilly |iriM'('iiN in parallel Unoa Wliile tlx' rmuU iirr 
Ix-ing iiiiprovol in ii niuikiHl drp^, the vrliii lt'H iiri! a1w> ^nin- 
ini; ill utility, coiiM iii. ■ , -iir.-i^ili, «?., ami .■iilu|it:il'iliiy 

U» their intvtulMl lin K. Wlu u motin- [mhht Ik rvpnwnli'il l>y 
tho hone, the qualitiLt* of tlint anininl nri' ('lmn};iil, an fnr im 
poaablc^ ligr breoding and training, to ni-i'onl with tlic> new rc- 
qidromenla arising from improventi-iit« in nimU and VLliicU is 
and when motive power ia ropnsonted by kxxanutivoi^ their aiio, 
speed, and capacity varies Willi the demands of the public and 
tlie eharaeteriiitica of (ho |H<rmaiicnt wnya tlioy arc to (ravenuv 
WboohHlvi'liirU'unm of great anli<]iiity, anil uftortlicRnniaiiK 
<'iiii»tr(irti'>l Mlpriinr roiulu ill till' ^ii'iiiil'i i-f tin ii cipiljl, iiil- 
provi'iiK iil.i of ron>iili'nil>lo dipiilii am !■ ssin- iii.uli' in tin' mr- 
riu^iM of tliiit citrly urn, liiit riiilln i' pim^k-t^m uii.4 urn-i'lol, 
pui'lly l>y till) iiliaiuloiinioiit of tlio Honuui UK'lliutI of inakiiiK 
ami iiiiiiiiliiiiiiiig ruuiUt, and partly by iH>fiiliari(im of llio fcn- 
tlul ByalAiu, wliirh rci|uin)d superior honwnuuwhip and dis- 
oaunigod or partly prabibilad tho use of vehicles I9 men, Ibr 
ponnnal movpmwila. The sentiment prevailed for conturics 
(hat it wiM a sign of efTeminacy fhr a man (o ride In a carriage, 
and till' i xtirjuitionof this fbeUiv isaoompantivolynKMloni 

nt'liii'Vi'iiK-nt. 

Ttii' .Villi lii uii lil)olli^tH liatiininy l'ioiiL;lit with llii'iii lo 
comitry i»nd niainlaiiHil Ih'H' vifWH Kiniilnr to tlio><- uliii U pri'- 
vallod in tht-ir native landw, l>ut ln'fnro Uki iiinulci-iitli •-i iiiiuy 
prngTRMi in nearly all indui4rial direction^ and especially iu 
niatten relating (o mads and vehicles, was mora rapid in (he 
old workl than on llio western siiare of tho Atlantic, on at-rount 
of Iho relative abundance of aqiital, and engineering and in- 
vpntive talent in England and on tlir ivmliiipnt. lrr(D|M>4-tivc 
of MilaliviMonK wliicli imw exist, tin- iiiiini>roii« iiiihIitii wlii'i-Ii'il 
Vt'liirli'h ari' I 1 1". I '1:1 '-CI. I Mil- iK'iiit: ^(t J. I nils prim i pally 

for thu movciiieul of patiocngc-K uud tho olhtir for tike luove- 



mcat of froighL Tlio fiwmor may bo designated as iwacbes or 
catriagea, and Iho fartter aa 

cum OB WMKMB. 

In I'oloiiial <l(<ri't<>|iiiii'nt I'artx Wi-ro thf wln oli d vi'liirli-^ firxt 
li^iil to Ik 1 oiiiidi-mlili' cxli'iil, mill tlit-y »i ri' Knidininy Mijipli.'. 
iiii'litril l>y vv,ii,'oii». t'ani.iui" i l>rl^l'l•l•llllill^; to |Im>m' i onli ni- 
poriuicounly iiiuil in I-ji);liiiid wi>ri- aUo intriNliu <il, Iml llicy 
were owned hy only a very *nuill niinilicr of ilie n'^ldent poiMl' 
lation and formed tho luxuries of tho few rather than acom- 
noB po M ss ti on. To fadUlata Arm freight Bovomeula carls 
(and iilod* bt northom latiiirica) vera almnit iadls|iensable, and 
in a few of tho colonies a Considetnhie nnmlier of wagons were 
iHi'd nt n i'oiiii>ariitivi'ly curly jiorii>il. Hut tlie luinitxr of wag- 
01114 iind I'arriap'H in nnxt of tlie rolonivo wim very liiiiiird liv- 
foru the eliwe of tlir lii vniiitionury War, mid ItinhopV ]li,«ii>ry 
of .Vniericnn Maimliu tiinTi Niyxthnt in 17'i(<oiiiy the Uvt furin- 
erw of many wi tioim had cnrtu on their farmx. Tliere we.rediii- 
(ricta iu whioli »ledii were iiMtl in Hiiniriier as well as in winter, 
and of tho eariy carta and wiigoiw it in staled that Uielr enn> 
struotion was at Ant wry rude, as littlo or no Iran was used, 
and tho wheels were generally of solid wood, eat vrith a saw 
from tliu end of a U>g. Tlicse primitive iMintrivaiieeH wen- luit 
littlo if any iH'lter than thu mde Mexican veliiclcx dcwrilicd 

DM I'lltly ill the rMllouill^ I :irl fli'lll tlic ( liillllallll:! Klll-'l- 
priiw: " l''re<|iU'iilly on tin' ctii iin of < "luhiialiua t an lie fccii 
ciirtx, HO priniiti\e in their con-lnirilnii aii<l Hit mile in their 
proportions, that tliey at oncu bet'oine ohjicts of woiidcr mid 
Hiitoniiiliinent to tliose who have never iu<eii them liefore. Tho 
wheels of tliese salts are solid, or made nf solid pieces of lim* 
her pinned together, and, wHb few eaeoptiona, are about aa 
near round as blocks witli their comers cut off and iKglitly 
rounded, and what may niN'm ntrnngc, th«>n> is no Iron or any 
other iiictul iiivi-d ill their conMi'iiclioii. Kanhiilc and wood 
alone are n>i-il, ''iml ihc^i' niali'iisilx are «i coinhinMl that the 
carl ii« iiiaili-. hill i" 1 ill-fh»|Mil ami pifportioniil that il iiiiulil 
cixily Im t.iki-ii f"r till' 0111' .lari.h look down with him into 
KL'Vp! I'lT I '.tii. 'l lii' -piri'lli'- i'\li-iid .«ix or eiyhl inehi'w oiitr 

nido of tiie whccl«, oiul a wootlcii lincl)-pin holds tlicm in place. 
These splndlea are aooo worn, and tho ooBsoqitaBoa is tho 
wbeeb'wolibk'from side tosido,and aa nogreaaals used,a 

screeching noine generally annoancea (heir approach. Tlie 

loii);iii' i" 11 loiii; p. ill- ri^'t< ii''<i lo the axle-tree ivith mwliide, 
and at llici'lli. r i inl are fu.«li'iii'd the poor oxen with yoki> 
la->lii il In liimi tin ir horn.'* with Igiiiil of tin' Niiiii' Inuterial. 
I lliu wheels arc generally from Uiree to four fevi in diameter, 
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but K>inclim<« they ar<> mn-n niluh larger, perLutpit five to «x 
feet. U ia probably not gBamllf known, but wo are inConned 
U ■ Hue, that IbaonB laihad to 0ia toi^;ue,ia oooto two 
jraaia^ have all UmLt teeth shattered oat. Anjr one noticing 
tliMe eaita paarins ov«r tho cobble etnnes in tlie itraels and 
HaH'ini^ ill wluU Jill iiiiiiK-n-iriil iiiiiiiiht tlicir hcaJs an jerkiil 
frolii fUIi? t»i xiilf ;iiul up iiiiil dnwii. wnuld mil li© »low to bt'lit-vn 
tlui sUiU'iiiciit. TliwH! iiirlH iirti ii < (111. I m l,i u\ ily liuulnl, wifli 
from two to lour v>ikt>a of ciiltlo hili liiHi to tlu iii, iiikI (Ik' 
ilrivor, willi :i Imij; ]N>le in liiis hiniiU, ruiiiiiiii; from onu isidc to 
(he utlicr, |iuncluni; Uieiii with tliu vpiku ciid uf hia pole. It 
IK a novel sigbt, but onu Uuil exciU-s pity niid runusiaeratioo 
lit the Imuta of thoae who look on for the fliat tinio. But 
ttieae will eoon diw^ipear and a new etate of thinga will lie 
inaustintt''<l." 

RELATIVK AttVMIUlHrK OV WMOXH IN rmXeYLrAlOA. 

IndinitkNia that Venoeylvaniawaa more abundantljraupplied 
with wagoiM than acyareiit mioaini are (iimiRhcd by the liict 
tliat l.K) wngniM were rfjulily olilniiicHl in tUiit etntv, for the unc 

of Br.ulili tI,'-* < <i"-<lili<in, ill 17-'>-'>, tlimiiKli tlie t x< rliinii of I)r. 
Krnnkliii, iil'li r tin- f.iiUiri' of luiniliir cirorl.H in Miirvliiiid ami 
V'uv'uiiii, mill I'V till' following i-\trji!l from :i ]iii>l.~.i n<l(lr<^*i«-<l 
by prcsiilctil Ufinl, of I'l-iiiiKylvniiia, to (it-m'ral Wiiiliiiigloti, in 
a letter dated Aiiku^i 'M, 17sO:— 

"Wo aio infuruiod that a Airtber demand of teams to the 
anountoflAMtkitoboniadaontliisatatak Weabouldbewanting 
iadnljf totlwpnblicaawell aa Jnalice to your BicelleiMgr not 
to take the flrat 0]>|>oKnnily to inform you that we do not think 
il jiriii llrjil.If In c iiiii|i1v with it. Tin' IiKt pi wc rcn ivc from 
the wafjMM liKi.-li ra a:— uru llrt of lliu' Kii iitcst ilitliriillii ■• in ]ii r- 
forlniii>; forim r >ir<li l>i. Tbi' nuiulK r of train- m lln -ii-i, is 
greatly riiliUT<l. Ijiufajttor ooiinty, wliii li formurly rr>;iBl»-r»-d 
l^TQO^ now ilniK not ni;ii)terM), iiii>t miiiiy uf tliooo are oidi- 
naiy. H< mie of tlie other coiinliea havo doclined in a greater pro- 
portion. Wo must intreat your Excellency to beUere it is with 
real roluchHiee wodedino any raqaiiition, became we an per- 
suaded you would not make any whidi you did not deem 
iivcGmry, liut wc darv wA, iiiiHlcnd in pointii of no f^rval ronix^ 
<luonri» to givo cxpts-tulionii wlioni wo bave no !uili<l ((mutid to 
'^ii ii)ioii. Tlic ini Ni iit riTioiiii i-s liiid ability uf thix Ktnlii are 
^(rciilly t'^imjii'iKliNl, wbi'tbfr tbiouj;li i^noranco or diisipi in 
not iio inatrrinl. TIr- prii-cK ^ivi'ii in xppcio are th<? moHt nn- 
dcnialilo priMifit of il. The huraea piutiliiiaed by the Krciirb 
eomniiawry, tho' not of the Hrrt quality, have, on an avi-r.iK*-, 
oosliieOcaoli. Uis waggons an engaged on a like scale. Tlio 
jiMtioe of our nmaika mnat iqtpear nora dearly when your 
Exoelloncy recoUeoia that the army han been chifjfy mpplbd teUh 
honet and vagtfotut from IhU ilttir thtrhig thf <rar, Oiat the mod of 
llinn nj'W iittiuhnl to Ihf urnit! (ir-' drawn Jriim IliU lUtte. The 
tliuirliTtiiiislir Mcslfnlny ilicUireti ihtil half of all the tupptiet Jtst- 

nhh^d tiu .in,i', ti/.i/^jri^.i arHde$ tMipliJ), tad hem ^mmfrtm 
thi§ ilaUif<rr three yean paA," 

CORmrXIA TKAMS Mm WAflOWL 

Tin' |iriiiiiiivi' n.iiiliiii II uf rait.s ;uiil wiif;iii)K I'liiiiil soaroely 
lisvu n.>iiiiuiii''d uiiini|iroYi-d duriiij; a very protrarttti period in 
any of the numeroua oummuniliMi in whirh a blat-kMitith and 
a wb««lwrj];ht were ertnliUabod and bualy cqgaged in prose- 
cutiiv their lalmrH. Aa oaoipared with Hw other eoianics the 
early indiutttal devdupment of BHUugrlvaaln norosritatcd 
extra eflbrta to utilise wheeled vehicles, on aceoiint of the 

alwriiri' of tidcn iilrr, j-xi-ppt nloii^ a hiiiall portii ri nl' h< r 
wnilb ciuitoni l»oiiinl«ry, and tbo Rr»-at cxli'iil to wlin h hiti riMr 
nvioiw won- tnis iM'« <I by inoiinuiiui ■mm M sti'ins. 'I lic pn-M ni c 
of n liinjo l>i riii:\ii |iii|iiilnliiiii in iuti riur l<«-.ilitii-r< wlii-re tliey 
would hiwn Imtii obiit oil from a<-<-r!>H to ninrkctK for suiplus 
produce if rtuuls hiul not been oonatructed and carts or wagons 
used, also pive an impetne to pragrcas wbidi had as one of its 
reanlis the invention or ooBStmelian of the Ooncstoga wapori. 
It was reganled far a conMorabie period as the highrxt typo of 
a commodious freight vehicle in the country, cxpnHally for 
IniviTsinp billy or mnuntainniiit ro«<l», and wiw firxt iispd almni 
171 J*. (»iif of it-1 iii <-iiliariticn w.-L" a ib i ii!. .1 riir\ in tlir lnil(..!n. 
iiiiali 'i^jiiii lo iliiil (i( » I'limxr, the (ibjci t of w bii li wai to |iri - 
VI 111 fii i.;lit Irniu !-liiii«iii)» loo far to the front wbi ii ivav'.nm 
were going down hill, or too fiw to the rear when they were 



iluiini- 



goioK up hill. By Uils device a gain in eil^ve power in move- 
ments over the mountains was attained. The Oonoatoga wagon 
reoeivod that title either bccauie the Ibiir.jlvsb or iix bomelty 
whidi it waa dnwn wen laually of the breed of heavy draft 
hones that had been developed in the ConcotoRn valley of 

I»iiicaMiT roniily, I'l'iiiihylvaiii i, or iMcaiiM' llic w.ii."iiii ilM'lf 
wim lirst (■oiif.tni< l<-d tli< r<', or bri aiiM' tin- t» aiiis i aiiu' 
fri iiuriilly friiin tliiil tur.iiily .\ lllioii;;li tin' ii-c nf ( "oiii'-toj'il 
wimoiw gnidiially extended lo a iiunilN-r of w> ttuiis, tbe farm- 
en of the Connrtoga vall«>y owned an excrplii mally lar^c liliiii< 
ber of them during their period of qtecial uaufulncw, which 
waa that preecding tiie oonatnictioo of canals and railways 
over in^oitaat failerior routes of trade. Hon. John Strohm, 
in an Mtlele on the Cnneatnga home, ountributod to the United 
States Agricultunil Koport f<r>r IW-t, Kxyst that "tho iminigtsliun 
to and settling of Ibo wo»loni fXaXv* <-r<-iitc<l n iloiiiaml for tlie 
Innaporlation of lari;c i|iiiiiititii>!< of dry ^ihmIs and i^riH'orioii to 
•apply tlio wiiniM of till MO onisapod in opi niii); up niid Kottting 
these new rountrim; and many farmors in tbo (^llu•^to^;a valley 
ooraiiionally om ployed their teants in hauling 'store goodB' 
finni riiiliulelpbia lo Ptttsboig^ the latter place lieing the 
terminus lieyond which aaiieni teams aeldom went. During 
the war of 181S theia noble teams rendered esmtlal aervice lo 
the countrj' in llio tranHportation of armn and animtmition, and 
8Upplie8 to the army on Uie frontier. lyong lines of tbeite teamx 
Were fri'i|Ueiilly wt ii Wfinlinj: llieir wcin' way |.i llie lln alie 
of iiftioii, iijiil eontrilKilinf; preally to llie <'iiiiif<irt of llii' Hiiiiy 
and llie (b fi'mv i if llii^ rounlry. Tlieir IIMial rmile of travel 
wa." fnmi rbil»<lelplii» through |ju»oa.<ler, cinHjiini; the Sii^.|iii'- 
haiinii lit ('nlllliibia or Marietta, tUtd thenrc om r the inunnlainri 

to I^tiabuigh, and somslinMB uovthwani to lake Erie. Tiic 
capacioas wa^ooa whidi the Conertoga ftnMn then bad in 
use, and the heavy teams of loige, fiit, aleek bonn attached 

tlion-lo, were the l»«*t means of land transporlatifm which tho 

linii"i and ■ i ri 
wa^'olih and li 
lion whi Ti vi r 
in-ive, of the 

'('oiic?ito<;a ' b;i.'< U-en ntt:ieh(!(l. The fiuTOeni of Iboinj days 
seemed fully to appreciate the inpartaace of these tcama, aiul 
evinced oonnderaUe taste and no little pride in their atyle of 
Htting them out. Hie hameaa'wBS cooatiueted of tho beat 
materials, with an eye lo show aa well aa utilily. In the bar- 
nrps ami triimiiiiip' of tbeM' leamn they fn<|iiently indiil^iedin 
expeii*ea that a|i]iroailiiHl to extnivncnnre. In nddiiion to 
wbal wii.-' iiHli>|i< i>-al'ly m i i'N>nr> . .irlii li -i lliat liy »iiiiiewere 
dei'nii^l decoration" wi n- --oiin tiiiK-s a|>iii iidi d, and served to 
incream' the adminilmti w hii b the noble aninialx to wliieh tllcy 
were attaebol ho uiiiverwilly uUnu*lc«l. It wa«, indeed, an' 
animating Mglil to sec five or six liigbly-fcd lionicti, half covered 
with heavy iiear dtina, or decorated with gaiuiily-fHnged ho«» 
mg!, sarnwanted with a set of flnely-lanod belh, their biidln 
sdomsd with loops of red trimminK, and nio\-ing over the 
ground with a briitk elaxtii' titep, Miioriiiii; iliMlainfully at mr* 

rOUiidiiii,' objeeln, rtM if half eonM imi-i uf (In ii ■'ii|n rior api" ar 
ance, and par1iri[Miling in the ]iride that ^iwelUil Uie boaom of 

Ibdr master and driver. " 

WAOOM MOVEMEinS OH TilK PLAUH. 

In western emigratinn movements, Ibit to the states east of 
tho Mifld8iippl,and Mil«eqitcntly to nowstirtcs and territories 
went of tho MiMouri, wnf^ons were very oxtemiv«1y ti!>e«l liefore 

' the eon.ll ruction of railniadn. Tlic pliiin.-i fiiniiMln cl a >;ic«t 
ibeiUre for tbi ir ihc from ibe lime of the div overy of ^.-old in 
ralilonii.a ii|> til Hie I'l riod of the roiit-trii.-lioii of the lirit I'a- 
ciliv railro.nd. In addition li> the \va<;iini< liited by emiKrantri, 
I the wagon-frciglitiiig bii»ine?w Ik caine i|iiilo extensive, nn lai^ge 
quantito of supplies for forts and new settlemeols and mining 
nachfawty wen fiirwarded. It is stated that in IMiS, when 
Atehixnn, Ksnsaa, was the prim ipul point on the Hlaaouri 
river (but by no means the only one) (bom which flrclftht Was 
forward<il to Colorado, I'tab, Montana, and other new ti rri- 
torii T, theri' were loiuliil in tluit aty 4,4fiO wagons, drawn by 
7, Uii niiia ^ ar.d ii,720oxen. Tog^'^liMld drive thcM." teaniK 
r>,i',|(i men were employed, arfe^ ^OUllt of freij;lit 

carrieil wa.< 'J7,U«Uonfi. Inf ■«?«•);"''' sliip- 

ments from Kan 



!n>laner'!» of the ee.ini(r\ it^in .■itl'..rd"l. 
ini-1 attniettMl altenlioii and etuiiinahdi d ; 
Ihey np{>enrnl; ami heiici! the iirii:in, a- I ei>n- 
horm^ itnil wagon to wliieli the a|>|ieUatioii of 
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WnStGET AND PAaBEKOSR WAaOm-UOET VEBKLXB. 



riitllfrniititli wire MtppOaad tti I"' fully tNiihil to nr (.'riiilrr tlian 
tiiL- i<lii|im<'ntii fn.tn Alcliiaon, nii<l, i>u]>i/i»iiiig ttiiH cKtinialo to 
berorri'i-t, t!>ort> were eiiiiili>yiii in the ovcrhkml frwjfhl liii!<i- 
ncMt in IS65 8,1160 wi^oiu, lifiO) iuulv% Sa,4M ntUo, and 11,220 
meo, who numd 51,10110 loiM of IMghti ilwiimMiiMiitiiitlm 
tMms and wn^ua usod waa wUmatod at ffJSSSJIIOIk 

Tn tomo caacM mining; machinery of great weight was hanled 
ov<>r lung illslaiii'f-s. All illuKtnitioii wiw pulili-'^lKHl of » imilr 
Umii), toiii-Uliii); i.f I'iylilci'ii iiiulw, ilruwitig Ixiilcni and liui- 
chiiH'ty aripliii,.; ,M.(Ko iM.iitxN. Till! iiiitchiiMty to loaded in 
four vckicltai, i-4urh uf (wcnli^ir construction. 



In ol>i<-r c:tH'i>, wlirn tuinic of th« town ipecuIiilionM with 
which till- new wcxt tcfMUHl proved diMWInxiK, liou^n were 
moved to Uiurc pnmiUini; ailca. A dcMTi|iiion of itiu'h it 
movwncnt aaya: "The |ieoplc generally had alMwdoned oil 
hope «f (be dtjr, and were moTiqg (bar bouMi MiOy to 
Devil'a lake and other plaoea The houMS wtn flnt lifted tn 
to large tinilicni of siillh-ICTit «l«e aiid atreni^h to bear the 
>v< i^Vil I'f llic hmi-i'. Till tiiiiln i;< wrri" tlti'n iins|i< luU^l ini- 

<1<T t'.Vu IlLill-lliill^ fri l-;;lit v\:i;;.illt oil cithor liidf of llii' lillilil- 

inn. Kour hup- lioi«<-< or oxi-n wi n' llii-ii liili )i> ii to (lie 
wii|;oni5 on rii< h -^id*-, ami Oir ro;i<l to l>i vil's liiku Iw in^ iwroM 
A snxMith 'pruii'ic, tli<> ti uio- n- al-li' to riKivc along Raxily 
with a CiurHiiMKl iHiilding. It wa« a Iwaulifiil afterooun tluit 1 
rode in a hack over that twenty niks. Veiy often tlio taan 
bad to move around tboae houaea oa wheeia. Some of them, 
with the teams attached, preienled to my mind righta noft 
tiiii^;tiiru'< iit. It w:m tlu' tii^t tinio llm( I Imil i'Mt i»i'i'n n city 
nioviii;; on wln'fl*. I liiul N-t-n jwojilc iiioviuL; on a l:irj;e wjilc 
In Ihi ir fo-culli il 'pniiiic k lioom r»,' l>iit llio hiu'lil v, iin ttinii' 
<-oni|uiri'(l tvitli lliiK. I tluiii};lil of n n nuirk I onct> Imanl my 
fi'it'nd ('itK>liy niako to the effect tliat he 'thought the approach 
of a tniin of cara drawn by a powerful engine was a magnifi- 
cent (ikIiI to beliold,' and I (lioiight to miyaelf if ho could aee a 
road lined fagr Iwoetory honaea, novi^g to the musio of the 
aleady trend of teams of eight pmreribi osen, he would have 
rcgaided the sight equally mH;L-ii!ii<'<-iit." 

BTOMDMIC REIATION BCTn't:»:.V rART8 A.VI> WAiiOXt;. 

In RiiRland durini; tli« flosin^r ycam of the <-iv:htiH'nth pcn- 
liiry ami early |iortioii of tlir iiiiK I< imii1i, n liiii,-i! wji(,'oii 
pmxiniating in siie lu Uio ('oncattiga wat^on, woa in general 



UM- in all common canier overland frvi|;lit niovriiirnts, while 
in Scotland the cuii, or one-bonw vehicle, in variuu^ iniprov<>d 
forma, eoalianetl to fnmixh correspofldbv laciliticii. Unc of 
the reaaooi eaalgned Air this preference was tliot more work 
eoold be poribtined bjrasfaigito hone atlMlied to a cart, thjui 
the ame aniiiwl if he enved in emifmaiaawiiit one or 
more horses. The belief was ezpreaaed that two hones woikiiig 
si'piinilt ly in two car1», woiiltl exert ha much useftll power as 
tliree horM-» of Hln-nstli wlio wi-ro jointly attached to a 

ninijlo wagon. Tlic crtit. like i iirly foriiiH of two wlici lixl i-ar- 
riaKoR, mii-h a« the cliai«> or comjM>l» lUc lior»i' to m tvc in 
the «loiihlc capacity of iM'nring a part «if tli<> liiinlt-ti attin ln'il 
as well as pulliiiK it, ami tlioi* calling into cxfrciiio all Iiik avail' 
able atrangtb, while wagons and moilcrn carriagea utilize his 
powen only as a dnuight animal, and it may be that circuu- 
atanoce oonnectcA with the oondilion of roada, Ike doairaliililsr of 
extracting the larg«^t antount of available nervire from arim^ 
bone, diflerencua in relation lirtwcen the value of hnman and 
hone Inljor, or other catiMw, led aome roiiiniimiiii'^ to iin fcr 
and continue thn um' of carta or oiu'-hoise fri i^lit Ii-s, 
while otliem pn-ferri'il waj;oiiB drawn l>y Iwii, four, I'.m', six, or 
riv;lit lioriHU. Whatever the ('au«e may have Iwen a dilTcrcncv 
iinjiloi;ou<4 to that i'xii<iiiig iM-tween prevailitig liabits in Scotland 
and EngUnd also existed between various slates and districts of 
this oountiy.' The anto-revolationaiy hisloiy of IMgh* v«h{- 
eles in the American eoloniee may probably be anmmed up in 
the statement that sleds were used extennivety, that after carta 
be<-anie cotiiinoii a iiuiidn r of tlieni wm- very nulely < on- 
Htrui'te»l, that the lil^'hei'l f<iriii of fli i>;lil veliiele de\ i'lo[ic-<l, 
Ix'fore a ioiii|iiiiatively rtriiit j^tIimI. wn« the C<>ne!>ln(.'« 
wagon, and thai while some Kccliona prei«;m-d and coniinucd 
to use eofls, auduly, othera bad eommenced i 



Henry 'k llisloni' of the I.<'hi.i;li V alley ^ay;* that nl>out 178.1, 
"fiirmera from a dtotance gpiierally awaited giHid olodding in 
winter aa the OKiwt convenient manner of transportation. Very 
frequently the atructa of Eattton preaentcd a very h\i*y m ene, 
500 atods either standing in the stweta or paaiingthrot^gh them, 
and sometimes from 16,000 to 20^000 Imabds of grain were le- 
ccivod by the merehantm in one day." Even at the present 
time, in (he nimintainotis clii<tricts and the lumber regions of 
T'eiiii^ylvaiiia. ari.l various northern StOlCa, mOSt of the looal 
hauling ia done in tJie winter. 



FREIGHT AND PASSENGER 

TIIERB was a considerahle period (hiring which relative 
acan^ity of light vehicles lol to the adoption of the cus- 
tom of using freight wagons for tbo ttanqmrtation of paasen- 
gem to an estent which ean hardly be reaSaed now. II was 
not vnfy in ordinary trips of fimnem with wagon-loads of pro- 
duce to adjacent marketn, and in emigration ninvemcnta, that 
nii liihen< of till' fiiinily or ti< ipMioi-^ or I'rii iidi were eurri'^d ill 
wa<;oiiH (mrtly di voicd i.> fn i^^dit, I'Ut the c.irly ( oinnion c iirrier 
enterprises < oiiiliine*! |ia>vi-< n;.'i r and fri'i^.;lit Irallic in the s.inie 
wagou. In England the cuittoni waa well CHtahliahctl during 
the last oentuiy of devoting a portion of the large and heavy 
wagon% need mainbr in gathering up tnii^M, to paaiengan, 
who were, pfeaninabiy, generally such penoasaawooMinthe 
present diy travel In emigrant or thiid dan am. Ihtheemi- 
gmtion movements hy which esstem ftrroera obtained new 

homoa In (he «i ■^Irrn hliilcK, anil l>y which «e.-*terii fumilie!. 
eroaned Ihf ],l:nu<. lyiine iva^iin that rarsird llie hou<eli(ild 
go< id.* gem rail y rar rii'il women, voi mil' > I "li i ■ ■ • ■, mid iiil'irni old 
pcrfinsi, while the vigoroiiji hii.simiul and haif-grown hoys were 
exp€H;t<Hl to make n large portion of (he journey on foot. Tlii« 
method was a ty\>v of cuatoma prevailing in agricultiual dis- 
tricts aupplied with wagons, yet comparativelydMlitato of light 
Tehidea,duringalaige portion of tlie first half of tbeninoteenth 
oentuiy. In the Southern states a wognn was extensively tm-d 
during Uie early yenr< of thiji century ^U.ich prorided unn^u- 
■1^ oomplvte bcililius fur tlie aieoniniodation of paaaengcrs 



WAGONS-LIGHT VEHICLES. 

by day and niight» and such wagons were tised in many of the 
southern em^ratioa movements. 

■ofBuro Mr w iaM natAMUHU a«i> mm vonc 

Early common-carrier linex for tranKporting freight between 
Fhilndclphia and New York, through New Jersey, aluo com- 
hined fri-l;.r!it and pa--^* r iiioveiiieiils in the >aiiie wap'Us, 

The following i»dverli.-.eiiii ut n hkling to movumenta lH.'twucn 
Ihirlington and AmiHiy, apiH-nn^l in Andrew Brodibid's Phila- 
delphia Mercury of March, 1T;!2;--- 

"TTiia is to give notice unto gentlemen, mcrcliani*, trader 
men, tnvelera, and othera, that Solomon Smith and Jamee 
Moore, of Butlinglon, keepoth two stage wagons intending to 
go from Durlington to Amfaoy, and liaek Awn Aubogr to Bof 

I lingttin again, once every week or ollener If (hat busincn 
prewiil.'*. 'Piey have al.^o a very >;o. «l i-l- ire house, very coni- 
iiKKliou!) for the >loriiif; of any nirt of iiiendmntH goods free 
from any charges, where ^oikI rare will he taken of nil norta o( 
gofMhi." Of Uie Rtago ivngoii-i n.^ed hy thin line to carry paaaen- 

; gen« it ii< said that they hud no epringa. 

In 1705 anotber line began to start twice a week, but no in- 
cresse of speed was cfadmed. In 17W n ttlrd line was estal>- 
liahed, the proprietor* of which act foHh.BS one of i(« at(nu> 
(i<m#, that it had " good 8lage wagons, waMlbeaeafaarf on «7»tnjM," 
and lliat it would go thn ainh ill two d.i\ s in Miiiimers and thn-O 
in winter. These waguiui were called Flying Machines, and 
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ton. 

From ITfVi to ITC.S tlic Xrw Jcrsty la^lkture inftde an at- 
toniiiC to niiiM' fiiiiiU l.y lotlrry for vhortcnint; nnd improvinjf 
the grcjit tlioi(m;;lil'uri > of ilmt <-(>li>iiy, but tlio ctTort wiui not 
Duccitigllil. Govrniur Franklin, alluding to tlio roMU in a 
apeech to the aiii<«'inb1y, in 1708, uid that "even tliow which 
lis batween tbe two princiiMd trading citiM in North America 
■!» wktoa imtlite, irithout dmgar or difltaiMy.'* Tbe raada 
were prataMr impmndto aonM tatlmt duiing tlw tmtt 'km 
yeafa, aa Johtt Weneraaa annotinccd a "flying njaeMne" in 
1772, which wan to l*>iiv.> rauliis Honk tlin-i' liini'xa wcl'Ic with 
It n>ftMHiul>li' i'i(i>c. <;ilii<n timt n* »<iulil nrrivt" in Pliila- 

(Iflpliia in .-i mill i ImIT 7'iii~. Ii. i\m vrr, \v:i.h f.niinl to be 
l<j<j ra|iiil a pnru to !«■ nininlaincii, fur ln> reijuireil two (lays for 
the journey in 1773-74. 

TIm lua of "atafa wagons, with the seata aet on apriagii," and 
"flying wamMam," probably marked a tiwiaitioa «n, when 
pMWiigwr tnJIe was gaining mffident importaiMe to require 
thflttlMW who embarked in it shonld either abnndon IMght 
buHiHM altogether or make it a «il>ordinat<r feuturo. 

Qfv^iclee intended excluiHvely for the trntinportation otpng- 
aengent llu- mimlM-r <iwiicil Uy |iilviilt' i:nli\ wiu! verj' 
amall, as riding on the l>a('k of n iwr>r coiilinuMl to be the 
usual and favorite mi>thod uf p<>n«jn« in presumably good cir- 
noeii for making juumcyB in n<<nr1y all nectiong of the 
itil the nineteenth century w^u woll luU'aiiced. 
At aa early period a line for tbe camags of gooda and paa- 
aaBgen waa pot on the rini road in New Jetaey, Inading be- 
tween FhiladidpUa and N«ir York, via Now Bmnawick, and in 
1784 Bordentown waa made the aoulhem terminue of a line 
the projirietors o? Vlii< h jnoiiii-.-il to l»e in Nrw York, "oi.ro 
A week if witul nnd \HcullHr porniil, iiiid conu' to the old 
alip." In 17U slaK*^ »iij?oni» lnjlwtjen Ni>w liniriswick and 
Trenton ran twice a we<'k. In Ortohpr, 17"A), a new line waa 
establishc*!, the owner of whiih rcvidt-d at IVtIIi Amboy. He 
informed ladies and geutlomen "who have occaaum to tnna- 
port tbemadTea, gooda, waret, or merrhandiae, from New York 
to Philadelphia, that ha bad a itaga iNiat well flttcd for the 
pvirpooe, which, wind and weather permitHnK, would leave 
New York cvitv W<.-<lti<f«luy for tli<i ft rry nf AniWiy on Tliiir*- 
day, where, on Kriilwy, a ctiiKc waunn wmuM Im- n july t<» pro- 
ceed ininiediatuly to Hordrnt<iwn, wlniti they would take 
anotlier Ma^e Uiat to riiilixli'lpliiu." tic claimed that pasRO^ce 
cuuld he niHtlu in forty-ei^ht hotini li-twi time tluin by any other 
line, but he atili kept them from five to aevea dayi on a jouniegr 
now made in two honia. Another line was ilailad la 1761 
which laid apeeial itran upon the npetiorilijr of ila paamge 
boat be tw een Amboy and Mew York. It !a deacribed aa having 
a fine commodioua cabin, fitted up with a tea-Udile, and mim Ii v 
otl»-r articles. In 17ri<'> a slago line l>ftweeri riiiljidclplna uinl 
New York, viii 'ir> iitiin iiiiil Perth Atnlioy wan cslulilisiicd 
whir li niuied at making llie Journey in three daya. The ad- 
Tcrtieement of thia ontaipriM^ puUMied Kofamhar flth, 1786* 
is aa follows: — 

"Notice i» hereby given tliat wc, the suljacribem, John Bnllar, 
of Philadelphia, at the ingn of the Death of the Fox in Straw- 
berry AH^, begina his atage on the Tueaday, ninth of thia 
inatant, November, from hi* hou»c, and will proceed with his 
wajcon to the house of Xathaniel Parker, al Trenton Ferry; 
mill fnilii llicticc tlic jio-uN luui iijif-,-i'ii^('iH |.i ln' i .irriitl over 
llic ferry to house kept by (ieorge Moiii liel, where Frantiji 
Holmriu will me<>t the al>ove John Hutlcr nnd exchange their 
paMM$ugcr», et< ., utiil then )>roce*d on Wttlnewlay through 
Princetown hih', X '.v liniii'^wii k to the houm> of Oluuliah Aries 
in FMh Amboy, where will be a good boot with all ooove- 
Biaaets neowisiy, kepi bjr John Ibemson and William Walter, 
for the raaqttioBof paMsngaii, etc, who will proceed oo Thurs- 
day morning wlUiout delay for New York, and there land ut 

Whitehall, where the said Wiiltcr aii^l 'n..iiii.-«iu (ji\c 
attendance at tlie houHe uf Aliraliain lloekev r- uutil the Mon- 
day momini; followin}:, lUnl Ihen will return to Perth Atnboy, 
where Frnnein Uolnuiii on Tuexday niorniitg following will 
attend and ri tuni witti bin wagon to Trenton Fenytomeet 
John Butler, of Philadelphia, and there exchange their 
, oto, for New Yoifc and HiiladalpMa. 



"It la hoped that as titaaa slagaa are uiicmli-d with a connid- 
arable expense fur better accommodating pawtengeni, thnt they 

will meet tlie fiivur of the j.-il li. , niiil win. ever will Ihc pleiixd 
to fiivor thi rn wilh llieir rii^tom ^luill Ik' kindly ii»<'<l iiihI lune 
due attendaiii'<' pi\eii dii'in by iheir hiiuiMe •ierMiii!'^. .hihn 
Uuller, Francia Uolman, John Thomaun, and William Walter." 

Kuimv or uoHT vtmnua. 

Wiitsj'iu'^ AnnaltiRayi« that ' iiu ii;;eil jjenlleniiiii, who di(»>l in 
the fever of 17t<l, M«id he couiil reuieniher when there were 
Only eighty four-wlu eloil carriiigcn kept in nil the province of 
Penraiylvania. In Philadelphia there were, in 17C1, three 
coadiea, taw hadao*, 18 diariots and ISchaisca^ making a total 
of 48 vehides. In 1778 tlia niunher had incnated to 81^ and a 
lint of improved or pleasure earriagea In 17M shows that in that 
yeiir they were reporte<l to consist of 83 coBches, 1X7 coacheew, 
a". ehiuiMt?. 20 jdi.u'toiif, 8(1 tight wagon* ami CJ) chaises and 
Kulkio." 

In 17y»> tlicre were owned in Ptiiladelphia J107 four-wheeled 
carriages and fi.">.'5 two-wh<fled vehicles. We can scarcely rea- 
lize now that the iiko and ownomhip of a light vehicle for 
making Joumagni by famiera wa« formerly considered a.<t scarcely 
prudent or proper. The United fitataa Gaietla of 1818 winds 
up a jeremiad about tbe ruin of the eonntty on aceount of 
extravagance by saying that "evrai the farmers want carriages." 

The sensation produced by George Washington, near the close 
of the eighteenth century, when he traveK.tl Ihrijuudi vnriitus 
part..! of the I'nited States in a roach, may have lM>en height- 
enetl by the fact Ihiit he um'<1 n coach during at\ em when few 
persons pfwocsacd them; and the amusing old defuiition of re- 
opcctikbility in England, which nnide that attribute hinge on the 
iMwasssioo of agig, mar kave originated in the foct thai bad 
ri Mula, a knr state of the modiai^ aria, and rrialiTO inpeouni- 
oaity among sll claaaea, combined to make such ownership a 
significant outward sign of wealth and luxorioua habits. 

nflOBMB mimmum tm muar ni—fUf . 
Iba duKler of the Atat important tampike compaagr gnatsd 
in the last decade of the eighteenth century provided for tolls 

on every chariot, ciiHeh, stage wagon, or chaise, and the same 
or xirnilar tolU. sometimes with a few minor additions, are con- 
tainitl in la"-' n l il ii^; to ferrie." of nn e.-irlier date. In a hiw 
relating to turnpike tolls, pasm-d in Pennsylvania in 1810^ 
charges were authorized on "every sulky, choir, chaise, with 
one horse and two wheels," and on " every chair, coach, phaeton, 
chaiaSi il^iniiiaB, eoadtee, ^Vkt wagon with two honea 
and fottr wheala." ^jr a aiqgidar diange in oualama, witich 
occurred some years later, the most important revenue on 
sonic of the turnpike companies subjected to similar provisions 
«a« finally derive<l from a class of vehicles not designated in 
llieir charter?', vi/ , )ileii«\ire carrint-e? of v.iriiii!? kiiulH drawn by 
one horse and havnig f<inr whccl«. Tliey n-i in to have i>een 
either unknown or exceedingly scarce in this country before 
the present century, and all vehiclea intended for passenger 
movemenla presumably belonged to one of two classes; eiUtcr 
two^heeled vehidos dnnm bf ana bona or four-wheeled Tohi> 
olee drawn by two or mora horses. Another anbdiviaioami^ 
he based on tbe number of persons they were intended to ac> 
commodate. The two-wheeled and one-horse vehicles were 
either sulkies in which one jicrMni could lie conveniently 
treated, or a two-wheeled chair, chaise, or gig, having a seat 
wide enough to occommodate two pierwins. The four wheeled 
vehicles, as a rule, always had lit leiist two aeots and frequently 
more. 

The eflhria of inveotiTe geviua have v«iy gwaljy impnmd 
ooadi, eairiaga, aad wagon buildings Bnqr portion of aU 
daasea of vehiclea hat bean gtaatily advaneod mid many naw 

shapes and forms have been Introduced. Independent of a 

hiwt of suli?.|;inliiil iidditions .Mcvend irrerit f[irid.niii'n;;»l < h;ui^;i'S 
have iKi'n ninde which continue to ni.neiiuLy iilleei the < lutr- 
;Kteri>liei» of nearly all wheeled vehicles, due of llii' miwt 
important of these relates to springs. Before the present cwi- 
tury very few pteel l arriage springs were used in this country, 
and the modem form uf cliiptie apiiqgs was only invented in 
the aarij part of the ninetaonlfa rontuiy. FMamaUy tba 
Ikvoiita DMhod of 1 

ma hanging tba I 
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SPRnfOS AND OTBER znnovsuENm 



diiriiii; I' l.iit;o portion of the 
or Xllpl" illh to pl< nil. iti' (he 



'iiitinui'il til 111' u»<<l I xlrii.-iM'ly 
[iirsi iit ci iilurv- I.i'iitluT fitnipx 
iMiiiiliii't I'f |>n.'*TM>;i'r-i liail li^'i.ti 



lued for <-<nitiirii'H, antl ctiTl KpriiiKa liiul been exteiuiveljr em- 
ployed IM « »il>!ttiliilo fur tlicm ill tliin (.■auntiy and Bl||tend 
Ibr S OHUideralil)' luinilicr nf yvan heCure 

THG l»K OF CTKiX gPKUrOB 

oo an exlcMiTe ttXt, od wlikiM inlanidad uaiiiljr fbr th« 
traniti>ortAtK>n of freight, becuM «t all ftnand. Tbia laal- 

nanic'il c)iitti);o hiw i>mtiab1y dune more fhan any odier dnisle 

thinu ti> iMij.nivi' fn i^lit vchiiI<*H. The BlKliifit'ance of tliin iin- 
pnivcnn iit i jiii, ]n ili;i|is, \ti: Im-hI dcBrrilwd l>y tlip followiiii; 
reference til (I -1 1 :ir in hiki ii l"'fi>re a s«'le<'t coiniiiilti'O of the 
House of C'oiiwiiiiiin "111 Mtnin rarri»geii, in I'v'll, whirh wim re- 
printed by the House of Reprosentnlives, at ^^'•L■^llington, in 
1682. lu rcsponso to the qucetion, " Have you p^tid any nlt«n- 
Hon to the general nature and advanta^ of wheels and iprings 
flir eaniagM^ the dmu^to of cattle and the form of raadaf ' 
]>aviM Oilbert, a member of (be committee, made remaika 
wbicb embraoe theae extracta:— 

"Tkkinjf whoela complolely in tlie ab«lract, they must la' 
COKsiiierf <t as jiimvoiir.^; ililTcriiil jiurpi.s.s. First, tlicy 

Inmsfrr the frii tinn whirh \S'i>iil(l lake iilni i- h< iween a shdinj; 
Ijody and (lie cotnpanilively ruunii, uneven curfuet? over whieli 
italidex, to the amooth, oileil perphiritM of the axis and box, 
irbere the ainvilute quiintity of tlie frielion, aa oppoaing renat- 
anoe, ia alao diminiahed by leverage in the pmpoitiaii of the 
wheal to that of the aria. 

"Secondly, tbey proeure medMUiMl advaatage for over- 
coming obstsclefl in pruiiortion to the aquare nx>ta of their 
diametern, when the ob(<ta< lcii are rcliilivclv pniall, hv im rciiiiini: 
the time in tlmt ratio, diiriu^; nliicli the wheel Rj<een(ls; nml 
tiny pa^i uvi r finiill, tnni<vi'r«i' ru!.-, tiollottn or pits, witli an 
alauilute advantage of not sinlcing proportionate to their di- 



thuH considpre<l rannot l>o too large. lo ptaetlee, howeveft 
they are hniiied by weiglit, by ex|>on«e, and by convenience. 
. . . Sprinijt urrr in alt UMihooil npjtUrtl /it firtt to oarrioprt, 
10/A BO other tvw Itutn lo aceomnwiiale Irmvler*. Tiiey have since 
been found to niiswor wveral important etuU. Tlicy ef)nvert 
all percumion into mere increase of pressure; tliat in, the col- 
liaionof two hard bodica ia cbanfed, by the interpo»ition of 
one that ia elastic^ into a mm acoaanoa of wcigtit, 'Hius tlie 
carriage ia m ea ei red ftom iniiuf, aad the materials of the rcjad 
aieiMiihrakgo; andia awflMWDliBf o haU clc a , instead of the 
whole carriage with ita toad btang lifted over, the springa allow 
the wlii i ls III rui»o, while the weiKhta wwpended upon thcni 
are n-iiri ely nxived from tlie linnzontal level, ^^o tlmt, if the 
whule of the wei^lit would hi' Miiini>rt4'<i on (hr M|ir;iij.-i. und 
all the other pnrl«4 fini>{i>i!M:Hl to be devoid of inertia, wiiile the 
springa themselves «ere very long, and extremely flexible, this 
consequence would clearly follow, however moch it may wear 
the appeanuoe of » pandox, fhat such a carriage may be 
drawn over a road abounding in small oiietacles wiiboat agita- 
tion, and widKiUt any material addition being made to the 
moring power or ilrnfl. It iM-em*, therefore, probable tlial, 
uiiiler cerlain niiMHtii-ationn of form and iniiterial, oprinRn may 
111' aiijilii'il Hilh ;iiUun!n);.' Ill llii' vrry hravient wiii;iini . - . 
Tliu uUv-antaKe» ennseiiut'iit In (he draft, fimii ^Uhpi iuliin; heavy 
baggage on the springs, were firet generally peri eived alMttt 
forty yean aince on the inlmduetion of mail coaches. . . . 
Hie exteraive use of wagons suspended on aprinp, for convey- 
ing lieavy articlea, introduced within theia two or throe laat 
years, vill form m epoeA im Ihe hUorg qf Mefnal bmd o awi aa f 
en/ton iMi< much in/rrior. prrhaju, in importanet h thai wAm atflU 
oiMu^r* itw /Srj< wloptM; niul the extension of vans, in io short 
.1 liiiii'. t'l [ilMi.-i till' tniv'l rriiii'li' fniiii Ihi- n.clri ijnilii, inihiees 
11 liii[»e anil e.xju'i'latmn liinl.ui rnnil- iiii|iiiivi-, iSh- mi iuin of 
pre?ierving them will iniprnve al-^n. |iii^iiMy in iiii i-ijiii\l ih i;rre; 
no that permanenrc aad consequent cheapness in addition to 



araeters, and with a mechanical one, aa before, proportionate ; fai iliiy of conveyance^ will be diaiillgaiahillg fMtlltea of the 
to the equare roota of tlieir diameteia. O oiia eq [uentiy, wbeela I Marjulam ayaleBL" 



SPRINGS AND OTHER mPROVEM£NT& 



ALMOST all light and heavy freight wagons now used in 
American ritics are provided with springs, and by Uieir 
wae a great gain in elTectcd in the speed at which wagons can be 
moved, in the weight that a horae or a given nmaber of honea 
can dmw, and in the £minntion of the ahock and premare to 
which roads atid pavements are subjected. A large proportion 
of the light freight veliicles used in country districts are also 

ftirni-nhi'il with ■•pring!'. and the exti nsive iiw of imi h vchiclee 
and of riirringes \\m led tn the gciieral aliandonnient of the 
cuRt'iin roniiiioti in many wi tioii.i until the nineteenth century 
was well advanced uf conducting many minor freight inovo- 
menta on horaebaclc. 

Aaide fkom the ndical imprawmMuta e^cted by the aub- 
atitntion of aleel apiiiigB for leather atrapik and tbeapplkation 
of steel itpriiigs to freight wagona of wisua da a s e e aa well aa 
to rarring(»<, great advances have been ellbrted during the 
nini'li Till li i i iiliiry in connei tiiin with the inati ri.iU and 
nliaiM-it of viin nH p.irln of eairiagen, ami the entire niiige of 
COiK h an<l wagon a]ipliiiin i k 

Independent of the cbangeo in external formn whieh vary 
with every freak of fitaliion, great advances have Imh-ii made 
by adopting ooDtrivanoaa for preventing lubricating material 
ftom eawpioi; in euhatitatiiig iron for wood in parte of vehiolee 
Where great attengdi ia required; in improving axlea, wfaeoK 
and the methods for fostening spoke* to wheels; in increaring 

the laciliUcs Tt turning wllhiii a piidi't I'piii e: in <Ie!>igning 
vehicles speeiiitly ivlii|iii'd to u ^rt.nt \aiii'(y nC pur|M>..i'i.; in 
arranging cuvi TH .imiI pruviiliii}; l'"; ..i:-ii luwerini;. ami tem- 
porarily removing tlii'ni; and in all tlieili tai|i(i>f all the featurex 
of their meelianieal appliances. 

In the aggregate, these advances have made immeme addi- 
tiooa to the utUity of wheeled vehiolee and the number uaod 
haa tacreaseri with great mpidilar. 

One of the to lhwacea aflbcting thaie improeeoMale in a 



marked degree arises from the fact that all cUsses of wheeled 
vehiclea are now intended almost exclusively for relatively 
short movements, consisting largely of tripa lo and from mil> 
way itationa, instead of being frequently called into reqniaitiaa 
for comparatively lengthy jonmeya, anch aa were often made 
in carriages and wagoiiH liefore railways were constructed, and 
this change in re<|ulrements ban 1ieen aeeompanied with 
marked improvement* in methiMl-i of i'>i)istrurM<iu ami a large 
number of additions to the cliutses of vehiclen manufactured. 

niANOIS IN AMKRICAN TUIlrLKB. 

Of the changes made in thii* country lutme of the mott im- 
portant are those which relate to the exteniive aubatitation of 
fouftiwheeled vehidee for two-wheeled vehiclea to he drawn by 

one boise; to the extensive use of springs under wagons in- 
lendtKl mainly for the carriage of light freight, Imt whirh by 
having springs, can make journeys with greiili r nipidity than 
Would 1m^ pi xxilile without their niil, uiul I'iitry heavier IhikU 
with II >;iviti iuiiuIht of l.'lr«■■^; In tin' iiil n 'ilm I ii .ii if..ih«. 
baiiMoiiiii, and oinnihu.ies; to tlie iiiiproveinent of >:tag•'^; and 
to the nrgnniiuition of a large number of eonch-huihling ertab- 
Uahmaola by which all ctamea of demands and the moat luxo- 
lioaa laataa ean fan gratilied. 

The gig, chair, or efaalae, a light two>whedcd vdatda^ waa the 
fiivorite pleasure carriage to be drawn by one horse up to a 
peri<jd when the nineleeiitli century wan well «dvttnr<>d. Tlie 
famous dewriptiiin <if the rieneon's one-borne shiiy. by Oliver 
Wetnli'!l Il'iiir.i-. aiiii'iiiiu'ci that it was niiinufa' tuf il in ITl.'i 
so perf) 1 1 ami Wi ll lialaiiri'd ill nil its ]iartN that it n ioainetl in 
gomi nmnuig order for exiietly one huiKlre^l jears and then 
suddenly foil lo piecce. This might bo accepted as a figurative 
deaetiptioB of tha fota of the dim of vehidea it reprcaentad. 
The"woi>deift>lca»ha»a > diay''w aa coiiitnictBdcBthetheoiy 
Mfo |liM riwaUl be mad* "us itnMit «a tha 1 
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In many «ectioii8 ciiangv* have occurred oiialuguiu to thcxse 
depicted in the following iitatrnicnt rnnde l>y a Minneapolis 
carrin^e doaliT to n r«port«r in ISS'i: — 

"Tlio c1ii>n^i.<« in my busincw in the liial twenly-five years,'' 
uaiii n pionoiT CHrriiiKu dtMler, "illurtratn th« whole growth 
and devt'lopmrnt of the country in thai time. Tim flr»l thinge 
wo sold, I fpnirnilier, wore heavy tniiisftT wnf;onii, i<uch as were 
8uit<?d to carrying heavy loads, and would last a long time. We 
did not think of aclling anything eluo in ihricie dnya. Tlie ap- 
pearance of that hatiditome liarouche which you see yonder 
would have giveit ii« as much surprisu as it would one of tlie 
painted warrior) who nHinieil the prairie. Ahout all the tnimt- 
portulion excej)t that by river wan hy means of t))es« wngot»s, 
drawn hy the Btout hon^ of the pioneers. But timea are 
changed. 'Hie roads became better, and such strong ve1iirlej> 
were not needed. Moreover, with the advent of more railroad 
lines, the teamster'a orcupntion graduolly dwindled. Strong 
wagons gave place to thoeo of a lighter huild. In time, too, the 
farmers lic;gnn (o indulge in luxurj'. They iMtught light spring 
nagoiia with which to go to town and church, and for a while 
trude was brisk in light wagons. Hut the country was growing 
all the time, of countc, and noon there arose (|uite a demand for 
buggies. Tlie fannent and trades-people, you sp<>, were grow- 
ing wealthy. Finally we abandoned the a>lo C)f hejivy wagons 
altfigetlier, and dealt only in buggies, carriages, and sleighs, and 
their furnishings. Tlmt little story, air, marks the growth of 
this section of the country from a wildernr-<w to a land of plenty. 
Perhaps you do not appreciate all the art there is in the nnike-up 
of a fine carriage and ita accoutrements. A businena man with 
an income of $r>,(iOO a year CAn now ride out in more real style 
than Cwsur could. Tliere is more art in his oullit. Take our 
pliat!tons, rockaway.i. Tliey are simply the iK-rfcetion of me- 
chanical art. If they were handhnl rightly, I do not see why 
they should not wait and go in pieces all at once, as did the 
deacon's shay. And as to winter cquipof^, jual step to the 
window and l(H)k out." 

The reporter olieyed ami, while entertained hy the omversa- 
lion of the loquacious dealer in carriages, watched the gay pr<.>- 
cession of winter merrv'-makcrs go hy. Tliere were etltter* 
Worth $M, and large double sleighs worth tiitX). Tlieir furnish, 
inps were all that wealth ami a desire for comfort and even 
luxury could sugge.-<t. Drawn by sleek, high-stepping steeds, 
ivith silver or brass-mounted trappings, they made a moving 
and highly attractive picture. With immense crimson plumes 
and luxurious mlx's, with a driver in liverj- perched up in front, 
and the fuMMnaling Minneapolis beauty behind, there was little 
to be desired. 

TliE TABIKTY OP FINE CAKHI.Kini 

manufactured is al'^i indicated by the following newspaper no- 
tice of a display recently made hy a prominent New York 
manufacturer. — 

"Thrre n«>ver liefore was shown so comprehensive a variety 
of carriages, embracing all cl8«i<v8 of vehicles and all peculiari- 
tica of taste. A special elfort was made, and with signal suc- 
cess, to show the lute adaptations of the eight-spring apparatus. 
It tigures in victorias, broughams, lAndeaus, phaetons, vis-a-vis, 
and other wagons, and makes a euperb mounting, as light and 
as graceful as a hammock. Spider phaetons will continue to 
be p<ipular this year, and a mimbnr of these, making a fitylish 
turnout, were shown, llierc wiw a large variety of ladies' driv- 
ing phucton», anil many liandHniiic shapes of that usually un- 
lovely vehicle, the landeau. Coup^ and other closed carriages 
were also exhibited in large nnmlH-rs. Many patterns were 
shown in w<ichI and iron, so that the quality of material and 
workmanship might lie fully olK>erved. 

"Among the S]>ecial exhibits was a lithe, little sulky that 
weighed only Ihirty-ecven pounds, and is wamtnted to endure 
the strain of the ftstest possible spec<l. It is bniced with steel 
couplings wluTcvcr the strain is apt to be severe. A niogiiifi. 
cent tandem cart is dinplaycil, which has just been made on llic 
iiKlt r of a well-kiiDWii M -idcnt of I'iiili uvi nuc. .V fmr-in. 
Iiitiid coach in wood and iron is sIidmo, in which the niii.'-sive- 
I well AS its wonderful running iiuiilities 
> boet of t«o-whecl»-r.i uf all 
the puny to the 
sive use this 



summer and fall, and the display of these is esi>ecially large 
ami elegant. T-carls, dog-«irla, villago-carta, 8tand-up phac- 
totis, and every style of snuill wagons were included. A pe- 
culiarity of this year U the new rtihy color, a shade bordering 
on maroon. Trimmings in this color and iu green and blue 
Were ihOM] most largely used. Striping continues to be of ail 
pueeiblc sliadea." 

IX Rl.'RAL t>nrrKlil>!, 
where tlu! tmmbcr of pontons who can afibrd to tine very ex- 
pensive carriogefl is comparatively limited, u»eful vehicles of 
varinu.s classes have l>een extensively introduced, which com- 
bine strength and adaptation to rough rua<Li, and springs, that 
avoid excessive jolting, with comparative cheapness. In Sfime 
regions buckboartis, holding two, four, or nine pawcngers, have 
long licen a favorite conveyaitre. In others the deurlKim main- 
tained n protracletl ascendency. In others light wagons with 
springs used generally in moving light freight, such us deliver- 
ing barrels of flour and carrying small quantities of grain to a 
mill, are frequently pre*.se«l into service for sliort passenger 
movements. Iu others a modification or cIom> imitation of the 
army ambulance is used, which combines, in a marked degree, 
strength and adikptability to rough roioda, with an avoidance of 
unconifortahic jolting. 

IMUFAKi: liT N(;)IBER OF WAOOXS AKI> C.UtltUCGS. 
The increan^ in the number of carriages and wagons used 
hii.s lie«n even more noticeable than the improvciiienis in their 
construction. Insteikd of railways diminishing the number of 
common road vehicles they seem t4> have hml the opposite 
eHtvrt. This, at lca.it, seem.-i to he a natural deduction from the 
following statements, compili-d from census statistics, relating 
to the manufacture of carriages and wagons in Oie United 
Slates: — 



C«tisus 
year. 




meuu. iiluyed. prwluwd. m»wn«l. purine. 

IS40 B2 13.321 »1,;0«.;41 

1S.T0 1,822 14,000 95,000 12.000,100 

IH» 7,234 37.457 $13.M7.356 270,000 $12,008,075 35.927,192 

l!iTO. 11,»44 M.304 800.000 23,.'M5.(»3 67.003.730 

Tlie compendium of the tenth census (IKK)) gives the number 
of establishments engage<l in manufacturing carriages ami 
wagon.* as 3,fWl, with ♦:t7,073,-»nr} capital, employing 43,i>i<> 
males above 16 yi'ara, 27S females, and l,i'.>l children anil 
youths, paying $1.S,11,SS,C15 iu wages and $3i),.V.ir.<INj for mate- 
rials. Tlieir annual priKluct is estimatt'd at $it4,'.>.51,C17. A 
reference is made to wheelwrightiiig. The numl>er of estab- 
lishments reported under tliiit head was 10,701, with a capital 
of |;lt),r)41,0«l, employing 10,UI8 perwms. jmying l>5,074,7'jy for 
wages, and $ij,7Ui,'>77 for materials, and the annual value of 
pro<luct» was fl.Sj.SD'J.S.'iS. Reference i.t sImj made to black- 
sniilliing, a coiiMdcrabIc portion of which is devoted tu making 
and repairing carriages and wagons. The nlimlier of establish- 
ments was 2>*,H11, with a capital of ♦11i,<ilx,S'>2, employing 
34,.?3> person-s paying ^ll,!!"!".,!*!! in wages and >H/»7-*,3«>3 for 
materials. Tlie annual valuo of their produclii was $'|.'3,774,271. 

It is supposed that the nUtnU'r of carriages and wagons of 
all descriptions now made and sold, annually, excee<Is l,000,((IOi 
I ami their value isapiiroximately aliout $11 < MM WW, Tlie variety 
of carriages, including shapes, styles, anil sizes is probably ulsjut 
I.tDK). Important centres of earri:<g<sninking imiiistries include 
I t'oncord. New Hampshire; .■Vmesbury and IJelcliertown, Miisea- 
! chusetts; New Haven and HridgejMirt, Coniicclieut; Tmy, New 
• York; New York city; Newark, New Jentcy; riiiladclphia; Wil- 
■ niington, Delaware; Pittsburgh; Chicago, and various other 
i cities. There are, indeed, few cities or huge towns in the 
] I'nited Htates in which a largo numlier of carriagiii and wiiguiis 
are not pr«;iducc<l, thie of the largest wugon-nuiking establish- 
ments is liK-ated in Indiiinu, and from its works a large numlier 
of wagons are forwarded to western states and territories as 
well OS to interior districts of seaboani states. 

COMUISED EFFECT OF IMPROVEME.STS OF XOAM ASD VEHICLM. 

It would be iniiiowible to apportion with exactness credit for 
tlie progress achieved in diminishing the time required for 
given journeys made in carriages or stage-coaches, and in in 
creasing the amount of freight that can be drawn in vans or 
wa^ns, between those who improve roods and those «°bo im- 
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.KM HuriiMtal 



iwr «r txTKHMVii iinAi» MnvniKNT* IN nix unrrKit n-ATiw. 
TtinMo RiikIImIi rat«* 4»r 4*hitr)t«ti urn IiIkIkt ilmn iIkimi whit h 

ll»\litU,V |>n-viuli'>l III iIk' I'liili'il Sl.ili ^, I'xi i jrl ulii'ii liiiil rmxlx, 
rli'lui'iilii of (liMipT, or tl <lr)m rmli il t iiir< ii< y iidi i iol jirii m. 

J'liiiitliiiK KiiikIiI. I liii'T I'liKiiii'tT i>( llic Itiilliiiinii! anil Oliin, 
Mlkl iu li<KU: "Tlio <-liarK« fur Ui«CM°ri»K<' iircuniiiirHlilifN froin 
BUUiuon lo Whrrlinff, «n Un tunpik« roml, »v( riiK<-" alxnit 2 
rmto ppr ptinwl, ur ^HM iwr Ion on tlio whul4j ili4iUnce of 200 
mil(«, Wlnii «t llir mie «r «lMiut 17 mila inht ton per infle." 

A |MinpUU>t piil>!i'<li<-<I ill l*^*^'-.', I'liiUtisI "Ni'l>rM«kn nml th* 
Trrrilorim, II* cIovc1ii]hh1 l>y Huilwiiy Iliiililiiig nml 0|»'rat«l," 
(Hy< - 

■' lly railroiul imw llic rule l<i I'viiver is ♦1,J>7 |kt liuiiUrtHl, 
ami CAT loiiiU K iiiH. Time, two day*— ft Mviqt o( CO dii]w 
Mill oviT f-' |H'r liiiiKlri'tl ov*r l.stlt). 

To Salt I-oki' now lliu nilu is ♦2.03 jwr liuiu)ri'<l iiimI $l..*Jr in 
«r loU; time, 4i tlaj'i, a mving of nvu\y aix montbs in tiin«, 
and over |Q5 pw huiMlreil. 

Hm iatcmt invrd on thoMO rihnIii during tnuuit In no nnall 
ileu. One nien-hnnt in Suit IjUco (Mtid one Iiundml nnd tiny 
thoiuuuid dolIar> in (moyeiir for fri'i>;)it)i fn'Mi tlio Slii^oiiri rin r. 

In lS»j5lhc ralp l>y tonnio lo (>};<l< n w:iit t'J7.,s4 |ior liumlriil. 
Sow, by rail, t'J.*--'!, iiml \>y cnr loniU, fl.HT. 

Tbe coat of guvcrnnivnt iransportatioti tu I'lnli tlmt yi'nr 
«M tl<S9141'* ^® cool of grmin and tninii|Mirtatiuii uvt-r iIk< 
mne rail* «m $8,1126,728. The ooet <tf • Iniahel of com de- 
liieced at Keunejr «aa flMn; Luwnie, |9JiB{ Denver, tlOMi 
bkLdie,tl7. 



I.. I Mil, !>;■.•. ill, Miitfincnt of llw- ntt <iefaruiMxit 

iil,M«> II •iniiii4 l.\ iuil»it> irniiafiorHUKm of ^"•AC^tL Al 
\\,\a tiiU', ii|i l>' I'^'^'J. pK •iiimii); that the nuhc airiotuit mmo 
Imhi«|hi4'I4iI| II"< lolnl Mviiig l>>' tlie ^Tcnunrnt bucc tbe 
Mllilitiii Mf (Itfl nllwity would he WJUiJX; mi fartwEng 
IimIIkn jphmI*, navy dppartinfnl, conen^. cir,^ * «>tel 
•>r <>m |M,invn> Mved br «he sommnent 

My lk<n ll4inhliiyV> cnarkM fat 1800 th« fiue to Tkmm wm 
$17A. Itrtlm^ IntWiaioVtm. TStnc, 72 boom. Xovhytlie 

t'liloli I'lirilli' Kiiilvviiy lilt' r«r<> in: First riet tllfc eCCTMld Clat 
f .!',' "ill; ciiiiKriiiil, $'.!IV 'riiiii', 'J4 hoiir^. 

At tliii •mill' iliili « Oil' furi' I'y coiicli to SniU Ijike waj« fC^ld, 
't'liiii', 0 ilii)". .Now l>y mil llio fiirc is; First dans. t>>— fini- 
Kiiiiil, H- Tniif, fi-l lioiira. 

'Hmi fiiri) liy QiMiib lb4m to San Fnuieiaco waa ISOa Tkaat, 
lit i4i 1H day*. Htm the lime ia 98 boon and the fiua^ Ant 
i'Imm, flint wNxnid «la«^ ITRi «nigtaiit,tl5. 

I II (Minnnrtlnn whh the Kmt reduetioo of fivca la the redoeal 
•••mt of )ivinj( III ciirjy tiiiioii the itwt (if iwiala to fian Tim 

l'i«rii Wiilllll Hot In' li-KX HlHIl p'*). 

'Ill" iitiii iiiil 'if lilt'' |i.i:'i [111 II dill r.r,| ii'|iri':H lit «l.at it <">»-t 
nor 111'' ilim oiiifort of lii'inj; cniiiiiHtl in ii >itn);c < i>!u li dnyx «iid 
imkIiIii in winter, nor tlii- |MHir mcnls and iiluw travel. Tliow 
who oiieo ■uflTcml tlio trip lo I>cnver, Salt Lake, and acroa* the 
i oiitinent can realiae theromftirlof dliycoaeheeand tbehixaiy 
ufikmpinf can. (Certainly tbe goTcntnteot did not overeali mate 
the hmHtIa to the people when it encouraged die boilAng of 
llie ureal rnilwny." 

In lM"-r» iil«|{e fnrii from Ni'lim»ka fily to Fort Kearney, 177 
niili'x, or from • inrnhn to Fori Kriiniey, mile*, waa $15. 

In a eonveri^ilioii with a fliieago Triluiue i-ornwfponilent, 
Jii<l)(o Tnfl, of (°ineinn.iti, dwell at luime len|:th iiimiii tlio [iro- 
xreM of Ubio railroaidii. We preaent herewith the aubttanix of 
hi* rvtnarka upon that topie:— 

"ItiaartonidiinctomeaaltKvdoTer the atate of Ohio in 
my campaignini; toon and aee htywahe haa developed in eveiy 
concdnkl>le way ainee ]«."■.'», when I firnl jml my fcwit within ita 
liorderi. Then aurli a as a milroiui wiin not known here, 
I i nmR over the inouiitiiiii.4 of I'l'iimylviiiiiji from New York in 
a nlow-tiioving ftaijo anil hy ( uiiiil whi-n tliiit mode of trnvv] 
wan avuilahle. I cro*H'd the Ohio :it Wheeling;, iiiid from that 
[loint we tiHik the rtiige-otmcli, as the water waa too low lo 
ninko iiaviKiiiion dafe. I well roniemIxT the (Jew and lodioua 
trip from Wlieeling to Cincinnati, and the extortion of Ihe 
■laii^e line, whidi held an nncKtpnled monopoly of all tbe travel 
in ihnao days. I paid the aum of 882 and Mtmo /vnta to be 
ennie'l from Wheelinjf lo flnrinnati; a mim whirh wa« hy no 
iiR;ini iii-i'jiii!i' iiiit toll '■iiiMi'«li;it i iii]ioiiniioU8 yoinifr liiwyer 
who hull jiii<t hn tl iiilniilli'il lo iirm lii e. The eoitclun were 
crowili'd miirli U yi'iid I'fie [Miint of eonifort nil ihc way, nnd 
often Hiijirourliiil Well-nigh siifli Mention. We were twelve days 
in niukiii); ihe trip, and on the whole I think we liort it nohly." 

It ia Ota led that in the pelmy dayaof BtageniaacbinK, the uaual 
fiu« fron Kew York to Albaiqr waa tl% and ftotn Mew Yoik lo 
9U. 



TRANSPORTATION OF PASSENGERS IN STAGE& 



THE era of prlmitiv* itage-coachee for the lauii!poiialioo of 
fnuaengem and their bnK);>>f;c nni Hghtpnnielaendttiively, 

(irolxihiy liegan in thia country with the introduelton of the 
"llyim; iiiiK liine.'i" tiift iiwd on the roml I'l twtM'n Philadeljihin 
Kiiil New Yolk in 17i>i>. Tin y n ilm rd the time r»'<niired in 
Miiiiiiier to two diiyn, nnd <'orre.«|Hmiliii^ leilnelions were made 
atHMit tiie aanie peri<xl in the time rvtiuinxl fur jounwya be- 
tween populoaB Engliib and Sootidi dtin. 



TOUrOriti'M l;i.~los, KKU 



Aim 



A y*»r laKir, in 17«17, nn adverliaement of a alade-coarh, in- 

lo < arry |<uii'»enni i s It'"' i o 1!i '!-;i ii and IVoviiti iu • " I'l 
UtA •oinrrii-'r •'•«»oii," apiieured iii lln' li islon IV*( il i: ;ii^; t!ie 
ir^/nth* <:t Aiimul , S<'f>leniher, and Oi •' 'I'l r It w;is -ii;ii>'<l hy 
ThMWU itattin, who ooly claimed lo have one atage-coa*:)!, but 



stated that be had provided bimaelf with aeveral aetaof good 
horses, and tfaat he waa jnrepared to cany (lavdata expedttioo^y 
at cheap ratea. In 1770 a new sti^e-^haiae txMnmenced run- 

ning liolween Siilem and R<inton, nnd in 1771 a line whieh 
iMiustrd of n |ioct.< hiiiw lately improved hy John N'ohIc, and 
aii,'!:>''r ( lurirle iinprov I'll hy J. 8. Halt) oonaMneed nuuiiqg 

li« l«< 1 11 li-istoii and I'orlsnioiilli. 

In di"«rrihiii); llif Iruveling U-tween Boston and >'i'W York 
towanla the end of ihe laiit centuty, I'reeideiit Quincy, of liar- 
vard College, aaiil: "Tbe carriaKce were old, and the ifaackling 
and mu4:h of the h a mc ii niaile of ropee. One pair of horMO 
carried us eighteen milea. We generally reached onr reeting- 
jiltiee for Ihe night, if no acc&lent intervened, at ten o'eloek, 
and after a fiiiga! "ipper went 10 bed, with a nntire th«t we 
•hoiild hp ralli il it il.n '' in-xl inoniitii;, which cernTiiI'v pniv"! 

to be half-paat two, and then, wbi4her it mowixl or rainod, the 
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ei 



tmviOcr iiiu>t rite iind in»ke muly, \iy tlieliclp of a horn lantcm 
•nd a f*rthu]|g ouidle, and prucced on hja way over bad roodit, 
■ometiBW (Mliqg Otil to belp the inxichman lift the coach out 
of » qoagniiv or rat. and airivcd in K«w York alkar a week's 
haid tmnUng, woad«riiig«tl]w«awaairdlaatli« cspcdiiiun 
with which our journey wa» effected." 

Lalor in the liwt centiir}- it decided improvemmt had l>cen 
elTi't l<xl, ii." ^h•■« ll liy till- fallowing advcrti«etndil in the Ci>- 
hinibinn ('i ntiiii l for April LMlh, 17'.0: "Boclon and N\ w York 
i>lA);c«. 'llio hUliMTilx r iiifurins lii^ fri< uds and the jmlihi' that 
he, in coiii]iniiy with the otlit r iinijirieiorH of tlie old line of 
itagH^hn* i-eiubhiihadaiwwlitie from Ikt^toti to XcwYork for 
die wan lapid coorayaaoa U Urn mails. The iUiga caniages 
«r tUa iMw fina will be mMll, leolM^ md «aqr, In wliieh but 
fiNurinrfde paaMocen wiD be admitted; with amatl, good hones, 
and experisnccd and oaveflil driven. They will Mart from Bo«- 
t<in and Xow Y'irk OOthelinl Monday in Mny, nnd coritiniiu 
to run Ihri'o tinit-^ a week until tlie fin-t t»f Ni ivi inluT, and will 
leavi' H'i«tirn l u iy Muiiiliiy, WmIi'i'^Imv , and Kriiluy at fiinr 
o'cliK-k A. M,, and arrive at>'ew York in throe days and a half 
from their de|>nrtureu They will leave Kcw York on the eiime 
dayi al one o'dtick V. M., and anive at Boaton on the fourth 
day fhnt their depattot* e( eevcn o'«locfc r. ac. Vhe ntiniU>r 
of paewngera being lo small, convegnuMO so agnHNible and 
rapid, the price for each pni«enger will be 4d. per mile, with 14 
pound* of baKKa^e gratU, an<l m the proprietor* have been at 
iiuch great expi-nse to erect thia line, they hop* their exertions 
will -iiii^fiielirm and re<Tivo the piihlic palronai'i' " 

Be»iiii'« tiie ftliove " I-'a.^ Line," the pmprietors ndvrrtiso an- 
other lino, oeeupy Ing fotir day« for tlic trip, the prii'o U-ing M. 
\tPT mile per paasenger, with 14 p4)unda of baggage gnU*, and 
r< >r every l.V) pound* «f b«|B*ge the aame aa a pewngnr. 

In 1818 

THE mmaan ktauk roMi-Asv 
waa chatterad in the itale of New Uampafaiie. Thia waa a 
notable event, and prabaUjr bad a naiked influaaoe in en- 

rounging the development of the fiimaua Conc«>rd coaches. 
Tiio cApital iitock wa.H fixed at fimt hy the company at 425 
^h«r<.■^^, of one luindn d dullap* oti li, nnd (lif clmrli r extvn<ioil 
for twenty ycjiiK. llie nmiii p iiiti- <if lhi< line iti I'^Ixwhohh 
followa: A coiu li left rorl-rnoulli for 1!. -j..!! ul 'J i)'< l'"'k a. M-, 
dined »t TojKitield, and then through iJanv, i i ,rt nini Sak-ni 
10 BMton, nnd hack the fwnie way the ni wi ilming at 
Newbuiyport. In US5 the directon had estaUiidiGd a sinking 
Anid»aiid liad earried (l/XIO to that aceoont, had dedarad a 
iemi-annual dividend of km per ecnt^and bad eranted 75 new 
aharea, making up the ftilt 600 allowed by the charter. The 
WH'ond dividend f^r yi nr »iut r\\ per cent., and in lf*'i<i 
eleven per crnl. «a.s diviiK-d. In l>iH the aharea were at a 
premium of t>y>, and a ni iiii-anniial divuli nil of eight per n ut. 
on 9150 was mikde. In \Si*) the rouijuuiv wuk incorporateii in 
KaaaaelHiMltf^ with n enpiutl of $iui,uxi. In m2 it woa run- 
ning coaches froaa Concord to Furtamoutli, from Dover fay two 
nmlea to Newfatuypoit, from Portsmouth to Newbuiypori, 
Salen, and Buaton, from fialem to Haverhill and Low^ from 
Olouceater to Ipswich, and from Lowell by two ronlcs to Kcw- 
huryport. In 1S33 the company wsia free from deht, and ownetl 
.VKl hrirse.«, with equipment to rorrehpond. In \XM the hlm'k 
uIi.ihI 111 iivi.T f JVNi M -.Imrr, |.iir tiring flOO. In IS'Vi the I'oni- 
fmny wa« payin;; from iis.(ii»i \,. f'.i.mil) in tolU luiuiially, and 
owned a large amount of tiirn|iik( , l.!i.l^;e, bank, and hotel 
stock. It was over this line Umt Heuty ( lay was carried from 
Fleasant street in Salem to theTremoni House in Boston in 
liily nimitMi mad upon this lonte Daniel Webster was carritMl 
from Boston to njrtland, to lign the Ashburton treaty, at ihc 
ntc of -sixleen English miles an hmir. 

MOVCMCVnt IIKTWEtN rilll-U)l:U-HI.t AN» B.tl.TtMORF.. 

The Fbihideiphin Independent Gazetteer, of January iA, 1789, 
an ad v erti a ainent of Orcebom, Johnson A Go,, of "the 
nilladelphla, Bahtmore and Butem Shore Line of iM^Soach 

Carriages," which announcea that carriagea will set out in Fourth 
street, nearly nppoaiie tin- Oltl Indian Queen Tavern, during the 
winter, on Moud ty.^ iiud Thiiitidays<)f evi ry «< ik. .il t. n o'lIcK-k 
in the forenoon, and arrive in Baltimore on Wednradajs and 
^ilunliiyo in puw! tteajion for dining. In tbeiMe Of Joiy 18lh, 
1786, the rates of faro are given, thus;— 



From t'Iiib^lrl|.lii:i to C)i(T.ter, IS miles loasiM. 

Kmni t hwili r t" yinTii n( Fraiinr (■ total of 'Jj railm from 

riiiU.li-lphiu. n lii rr ici.-.~<'iik'< n' itlnnl), T bUIss. XO 2l. 6d. 

Qiimi of Fr<>ULV tu W:1iiiiii(;Iiim, U miles............. £0 2a. Od. 

Wilmington to Cliristiuiia briilge, 10 milas ,...£0 *-\. 

Ciiriatiuia bridge to Elk, 12 miles XO 4a. 3d. 

Ilk to SimQihinna. M mlla*. ift la. M. 



PMkdsl^toaniqMtenns.«BtBll« ....«1<b.0L 

BnmasiMHnate BaMmora, S7 nilaa. gmUsL 

The paascngers sleep the <in>t night at Christiana bridge." 

It will l>c aeen that the principle of charging a higher rate 
forhlinri niiivenu'Ota than for longer oncH wari a'l'r|.l'<l liy tin-* 
line to thu extent of morinc paasengera over more than a third 
of the diitanoe gnili% prahobiy to meet vntaHODto oompo- 
titlon. 

I'ho aunouiiceuicnts were headed hy a picture of tlie \,Kwtr 
ocMudi caniagea of that day. Tbey resembled veiy laqte dear- 
boms or maritetwagona, with nmnd tope covered with oanvae. 
The driver waa iu'ate<l at the front, his ftot OUlrido «f tlw body 

of the wagon, re.'<tiug on albotboard. The vehicle was drawn 

hy four hor«es. 

or a journey made hy Jtaiiah Quincy, from Hiiltulelphiit to 
Waahingtoo, via Laooaiter, the ftdhnring entry ooeuia in his 

diary: — 

"Frtiruary 10th, lS!K.—\i three o'clock this morning the light 
of a candle Under tlie door and a rouring knock told me that it 
was time to deport, and sboitly after I left Ibiladelphia by the 
iMioaatar atage, odierwisa • vast» flhndtafalo wagon, with aeala 
without backs, capable of holding same sixteen pnwenger* with 
decent «-omfort lo tlu ini^'lvi s, ami m tniilly eti< unilK rc<l with 
Romo dozen more. After riding till eigljt oMiM-k, Wf n aclied 
the hreakfii.-l Ikiii"!', where we piirt<iok of n g<«Kl meal, and 
took up Me«srs. Story an<l Wienlon. We then proceeded 
through u mrwt lienutifnl tract of country, where good fences 
and huge stone barn* proved the excellence of the fiurming. 
Tlie toad aocmcd actually lined with Oonestogn wagooi^ mA. 
drawn by rix stalwart lianei^ and laden with tun produeo." 

In a statement made to a Washington oorrmpondent of the 
New York Sun hy Ctdonel John E. Reei«ide, son of Janiea 
Reiwde, the first of the heavy mail eontrnrlors in the I'nileil 
S'.atcH, he F.i.d that from 1J*27 to \f<V\ he carrinl |i,iv-rn^'i rt 
and the niaiN In'tweeii I'hiladeliihia and Ballinii>ri', (hiring the 
M>a.«i:>n of navigation as followx: From rhiladeljdiia to New 
CoMle, Delaware, by Bteamlxwt; from Kcw Outlc in coacliea 
aeroM the peninanla, sixteen mUss^ to Fkcnditown, and then to 
Baltimore by atcnmboai 

In the vrinter, when navigation was dosed, two stsge lines 
wen- run from Fliiladelphia to Dnltimorc. Tlio time iK'tween 
I'hiladeljihia and lialtimnre hy (he Wilmington line waa usually 
twenty-four liniir", Imt when the rn:ids wrre had hi.xly limiri' 
were fri'ijui'ndy innsiimcd. Py tlie river route llie uMiid time 
wsi" ei. ', > ii hMijr> .Vlmut l^Ll' or I '."0 the New Cn^ilo and 
Kren< hti<un liiiihiiad was huill. 'I1ie car« UM.d on this lino 
were »imply the Tmy coach IkhIios swung on straps and elBptic 
springs, and placed on trucksb and drawn by bones driven 1an> 
dem. This was one of the first tmlroads in the United Statm 
on which Meam was used. 

llO\'EMEJIT8 IIETWKKN |-|IIUtI>UJ>UU AHU flTnOUBaU. 

Ooiooel Boeiide also elates that hi 1898 he b^an to cany the 
~ ttwoaa ndkdolphia and Itttsburgh. There were two 
lines owned by Reeaide, Stay maker k Co., one carry ing the let- 
ter nmi!: nillid "llie tJ.nid Inliul." Tlie other, carry ing Ihe 
r iii.iil, kuw»n :\- "The Telegrajih." "Tlie (iiknI 
lii'.i iit " rail I'y the way of ll.m j.-l iiic, Chnndien'hurg, 8<inuT- 
wt, and Mount riea.^iint Im I'lll.-I'iiigli; '"Tlie Telegraph" hy 
the way of Oilunihia, York, ^ietty^l>urg, Chandien«l>u>y, Iletl- 
ford, and GrecnsLtirg to Pittshurgh. "The Good Intent" made 
the mn from Philadelphia to Pitlsbaigh in tfty'two honm, 
while "The Tdcsnph " consumed seventy-two houtai In 1884 
the speed of "The Telegraph " line was brought up to that of 
"The Good Intent," for which additional pay amoimting to 
$13,000 a year wn* given hy the department. 

In Mr. W. HaM ll Wil.- in\ Noie..< on the Internal Improve- 
ment.^ of IVnii-ylvimi.-i, piilOi-lnNl in I.*70. he "-ays; — 

".\n Hiinotun enieiit wk" made in the ritt.^iiurgh paperi-. of 
May 1831, that Kceaidc, Slaymaker ii Co. bad, with their usual 
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Mtorjiii^r jiiiUUi' )<jiirit, I'slalilithi'il four linen <ir ulii^rsln 
ran tlirinigli to rtiilit<li'li>litit; tlie riri>t, in (no niiil a liitif <ln}i<; 
th6 KcunJ, in four dnyit, botli of thorn diiily; Iho tliinl U> start 
Iri'Weekl/, tuid the fourth (o run daily in four by the way 
of BlidmUlA, HuitiQgrian, nd LawiitoirB. Tbn mw oomid- 
•ndcith* IfamkgMit advaaM npcn tha pi«vi«u tnmUng 
fiuSfitiok Th» writer wtllfeoolleela the adv«ntofth« bat nail 
till"', to run through in two and a half daya. The courhpH wrro 
built ait lij;lit iw ]K"Mili!<» roiiKistfnl with dtrcnjith, niid carried ! 
but ail pawenRiTi i iirli. Tliii fiiur-lH'i>o li jiiii- «i ri' ( i>ri fully 
iclwtwl, and rlmn|,'i il imtv ten niil<^. A» llic miimd <if l\iv 
horn nntiouiKNii tin' n|i]iri)ai h of tlui ^tago to the chim^n^ 
■talioii, th« fr««h home* w< rt> lirouglu out, each in charge of a 
graom, and the ohaaga vm clfccti-d, and the cunch rulling 
aarajr be&wa tha iiawmngnia hardly rMliicd what wm beins 
done. 11m eontiaat with thoflldoMtor of things wMwnailced 
aato«Mito»iooddeaIof wondaraodaaloDUuiMntalaag the 



aoiumnD bail ato blkioh Movnnirr 

ANIi NEW YORK. 

In rrfcroiK c to a winli-r i^ulatitutu for staging, int., riding on 
■liMla or sleighs^ Mr. H. W. Boberfai Mid, in an addriM to Uio 
PcnnayWanl* Hiaiorieal Society: — 

"On the 14th of Fubnur}-, 183a, I left Fhibdelphia at 5 r. 
and waa fnurte<>n houm going to Xi>w Yoric witli the (in>at 

S.Hitl,. rii Mjiil, iiltlmu^li tUo xlcijiliing waa good. Wo rmUi in 
nil oiH ii f'nl. or liox on ruiiiHTx, iiiid itic four li!UwenK>'r» nat on 
Iho niiiil liai;><. The fare fn'in I'lnl nl. tn Nr w Yi>rk wan 

»ix dollar*. . . . My rrcoUccliuu ia that we rude fourteen 
mtlca in a nilroad oar, from Eliaabelhtown to Jonoy GHy." 

"TV'IK MUVKMITSTH VKOM AUUNV TO WIXTKRN NKW VoltK. 

TLuiIkh Wi ed h autoUiography Huys: "W iy few of our < iti- 
u tis ii i..( i.u inforninlion, othei' tiiau tKi.liii ■n il, of nunic 
of travel between AllNiny and tiie western jmrt <if New York 
even aa late aa Ikl'4. Tin we who utep into a railway i-ur at Al- 
baity at iovon o'clock in the morning, and atop out to get their ' 
diaiMr at Badmlor at two o'dodc r. K., will find it dUBeult to 
baliove that within tha raamocy of by no moaaa the 'oMeit 
inhabitant' it required, in mudtly aeaaona of the year, aeven 
ni)(htM' and mx dayit' eonntnnt traveling in .itagra to aci'i)m|ilii<h 
till! Bume journey; and yet that wan my own experieneo in 
April, 1824. 

" We left Albany at xeven o't loek in the eveninc, ami traveled 
diligently for doveii iiiyhts and nix <hiyii. Tlie ro«id fr«itn Albany 
to Schenectady, witli the exeeption of two or thrce'miloi, waa 
in « Iwrrifalo eondition, and that wt«( of Schenoetadjr, until wc 
WW naaied 'Tripe«»' or 'Tribos Uill,' atUl woiae. Porn few 
mtlea, in the viciai^ of Mattne Cbnreh, then waa a gnTelly 
mad, over which tbo driver could nuae » trot, but thk waa a 
luxury experienced In htil few localltict, and thoeo far Iwlwcen. 

I'uwH^ngern walked to mw tin' n h vi r.il iiiil< i rm d iliiy and 

each night. Although tin y did not Utcrally carry r:iiU on tlioir 
•liouldeni to pry the I'oai-h out of nitK, they were frequently 
called upon to ni<e railn for that purpose. Such snail-paced 
inovenii iitH and such diitcoaifuta In travel wonid bo regarded 
aa unendurable now; and yet p a a wngan i were patient, and aouie 
of them oven idieaflii, under all thooe dehqra and annoyanoea. 
That, however, waa an eiaeiitional paaaage. It waa only when 
we had 'horrid bad' roads tlwt the stages 'drew their kIow 

len(;th iilonp.'" 

OP KOITIICIU STAOK UME8 AMU KTAUK TRAVEUi LM IBSH 

A writer in the Dooly (Oa.) Vindicator aaya: "Aa a groat 
maqyof tlie young peofde of thete days have butalUntidea 
how Iho pubUo traveled in old times, some Ibrty-nine years ago, 

I thought I would, for tin ir i:ifi rnialion, givt- thetn, through 
the eoliinina of the Vmili« ator, a few dolK, by commencing 
back in IKM, when tlicre were no niiln.ads in Georgia. About 
the endof 1834,Mi'«iin<. Joliti ntxl Hii hard.Stoi kl<in. of Virginia, 
ataited a line of stage cum 4 fr^xn Augiuta, i ;u , to Mobile, 
Ala., paarimg thnmgh this, iKNdy county, and litroi^h Vienna. 
It wo* arra^ced ibr the stages to run eveiy other day, the stands 
or points where teams wore changed wore firom ten to fourteen 
miles apart, according to the bdlities tor enteitainment, except 
on long drivoB. which were from twenty to twenty five nulin 
apart, and at each one of these stands they kept a t««nt of four 



hois. ... (if the !" M Uiml, each horae bada set of hartiew), each 
team had itJt driver, each driver had his whip, water lan'ket, 
grcaso bucket, and stage hom, and the stages ran uii ittHgu 
time, so each driver would know when the stage was duo at his 
stand. The driver would alwaya have hia horsea harnessed in 
time, and when be heard tbo driver oo the road coming UoW' 
ing on hia horn, 'Molly, Put the Kettle On,' he would have hia 
team <m the Hpol ready to take the coach on. Tlioy kCflt IhO 
slagen running nil the time, Sundays not excepted. 

T)m'.»i' < i>ui 111-." v.iriril in ■•ii.<\ h.iv ini; a cjiiiarily fur < uriyinx 
i>ix to fourteen pims4'ngcrs, though wlii ii it wu» a lourlceu pai*- 
fienger eOBcli, two ha<l ti> Im> deck pONH'ngerK. Tliii* line curried 
throng paaaengcrs fur ten cents a miU>; way passcngrni were 
charged twelve and a half ceaU a mile. 

Bveiy ooacb that leli Augustn or Mobile had in it a way box, 
in wliidi waa » way biU, and on that bill eveiy pawenger regis- 
tered hia or her name; when they took paaaage, aqy person 
rould have acccM to that bill by going to the driver at tlie stage 

Htaiid, for it « u> (in duty of every driver to nee that i verj pa.-- 
itenger'H n.inic v.hh ri-giNtcred and the Ctre paid, and if any 
driver found n j>u-.-ciiger on who had not paid hia fiuwitwaa 
bin duty to culluct it or put biin ulf 

Tliia lino was laid out in scctionii, each section hud nn agent, 
and these ageala would travel over their aectiona about once iu 
every flileen or twenty d^na, but would |o wbeo Iho driven 
were not expecting thorn. It was also the l^pmta' dttlgr to pay 
the drivers and pay for forage, for harness, etc., to IMk after 
the coriililh'ii of tin' :^iu1ili'^ him! tciniH, and to ^\•c• that all wa.s 
right, for ii iinv ilrm r li.nl ii it n< i ounti d for all money rtv 
ceivod Irotn i very )i;i^M iii;< r, tin- »m iiti< "" M li-d w ilh nuch d«^ 
fnuUer by dt>ductiug the aniuuul behind from liiit wogea, bvaidca 
all dumagea cauaed Iqr fiwilt of andi driver, and put him on tlie 
rood to leave. 

The Una waa abont ftmr tented Bilaa long; it carried the 
Unhed 8tatoa mail at n eonaidMabIa eoai, and when n trip waa 
lost it waa no little item to Iho eonlnwior. This Hnaof atagea 

ran Tt Ti^i- y< :<rs, iiud waa* great advanlago to the oonnliy 

wliiiii It rail llirouxh." 

rr.\OK-<X>.\CII MOVKMENTS <IN TIIK 1 I M11KKI..\N0 HO.^It. 

One of till' greatest tbealri'f of prolongt-il utage-coach activity, 
involving tlic u»e uf superior Vehicles and tennis, was the Ounv 
Iwrland road, which for a nnmbor of yeaia waaa leading avemM 
of travel between the Atfamtio and western atatea, and eapedally 

for movements between Wheeling and naltimore. In dcsorih- 
ing these movements, a Wni>hini;ton, Tn , corre«iKindent of the 
rhihidelpbia Prcma fayn: — 

"At various timeii four < iiiii| aiu< •< « ri;;n);Ml in staging. They 

Were till' N'lilioiiiil I.ih< , ( 1 lull i.(, .lunr liii'.;, .Old till' I'ioneer. 

Of the few HUrviving diiNerx, none lecullect how the 'June Bug' 
Line received its name, lleltiya were established at a distance 
of from tea to twelve miles, and there are some rceorcia of quick 
changing that would make a modem Jehu turn green with envy. 
An old driver atill boasts of hameaatng hia four honee in four 
minutes, and of changing teams before the alage ceased rock- 
ing. rondemurt trinikH were utriclly forhiddi'n, each pa^wcngor 
being liniili d to lifly |>ouniLi of baggage, and tliere waa c-an-ful 
weighiiit; 111 tliMM- <lii_\». Kai h etnu" '« coinplenicnt coiiMxtcd in 
not more than nine paKicngcm. A-t many aa four1e<-n coaclxn 
have trnvele<i together with their llli-<H)d paisteii)>erH. If thei-o 
waa a mail coach among llteiu, Uio 'loot,' 'loot' of tbo driver's 
horn added to the gaic^ of the aeene; and when a waynido inn 
waa reached, and tlw pasMWgew disembarked for rrinnlimenUh 
what joy All recognition, nneorking of bottlm, and the like were 
there! In thcwc days through mail conchen left Wheeling at A 
A. M.,and jiut twenty-four hours later daxh<Nl inl>i t'umherlaiid, 
Md., having tnivcrced a dislani-f of 1.":; mil. , -i.:.iia]lj' 

there were delayn, but tln r«! were not penui.-i.iilile up. Ill the 
completion of the Itidlimore ami Ohio r<iad to ( 'uniberlinnl. .\ 
way mail coach, which both de|KMitcd and received mail atoll 
sUtioni^ left Wheeling at 7 a. M. each day. Despite itK extm 
duties, it managed to overtake the throiigh mail before enter 
Ing Cumberland. Ohio river alcamboata have arrived at Wbcel> 
ing as late aa 10 a. U. with pawengois booked for the tain tO 
leave Cumberland at 6 o'clock the next morning. One hun- 
dred aiiii tl.ir;> :wi. iiiilf iiji Kill loul iIuvmi hill, f.irilin,;; rivers 
and crossing uiuuutuins, but cunuccUun must be raade^ and it 
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WMb thouisli at n hiiivy curt to the ooBi|May. Sodi fiut tiip^ 

t. ^ — !■» .-^ I,- "t]- iTiD Triiii"*-'"" r* — T 

"The •(■ge dih«n vm tmhMoa^ A tra« test of their 
rocUle VM Uw 4ldiT«7 ot Prcsidpnt V ni<'>>!<nKr. lite li l- 
ting of rontraoUby theFMt-Offirn I)<'|iartiii( lit liiiipwloii tli«w 
«|ilivirii>, ;nul if ji ilrivcr f.iili-il l-i iimke pnKl (illicit linNiiil 
the ciimfliitum i.f the coiitnut willi his enifilojfrs, iiml tin- 
tnuiHtiT til a rival coiiiiJimy. l*iive (iordon, a not<il iliivcr, 
once cjirricj llio Prcwdi-nt's iiinstyiKf from tliin point to WIm*!- 
iiig, a (li«Uuicc of 32 tnilpo, in two hi>iir>« niiil twenty iiiinuti'«. 
Ha ehaqged tesnu three timoa in thie diataaca Bill Noble, 
■tin living; and ftuUitr eiiBeted widi » owic«r on the bm, 
I to ham Buule the iHfst time nn record. He profmeen to 
drimi from Whwlinp to Hngprilown, Md., 185 inilc«, in 
fifteen iiml i> Imlf Iimudi. 

"In \Xf2 rum hiiin lie^iin to (IciOinc, In tliiit yi>ar the lialli- 
niorn ami Ohio Kuilpnul wim Cdmiili tiHl t.i Whccliny, uml ihi rc- 
after sUgee to and from CunilH^rlaiid vt-rt^ i<r<>|>i'llcd hy in't> 
h o w e e ilMtead of four. Now it has dwilidli'd dnn ti to iin iigcd- 
lookins coach, which plyi daily botwocn here and Srownaville, 
Mnuleeeaet. The iron hone enteie both yhcee, and thie rolic 
of oUen daja conteiita iladf with a local tralBc. The dog trot 
of to^y is a miaeraUe eontraat to the quick time of thirty^flve 
or forty yeara ago. Tlu'ii drivfrx' orxlers Wirf to make the 
time or kill the hurw!" Ti'iinm wcro driven ten niilpa at a fbll 
nui. If H li.ii--i' <lr. i]i|»i'il 111- wiiji i|iu( kly uiilmriii'.<-ril, uiul if 
tillable to tnivel further vati dritvvn iLiiile, and the jutiriicy wi\» 
Mramed." 

In a dcM-riptiaa of moveoienia over the Cumberland rood, 
ftirairiied to the New Yoric Son by Ookad Beerfdi^ be itatcd 
that in UM he tuned bii atteiitioo to the connectio— flram 
Ballimore wcatwaid. The National road between Omnherlaiid 
and Wbeding helng then alMiut romplrtetl, ho plaecii lincK 
upaik that route to mnlcp thn eonnr-ctinn liotweeii (he terminus 
of tile BnUiniorv ati>I Oiilu Hailni.iil iit Frederick and the 
tteamboat M'rviee on the Ohio rivi r iit Wheelinp. and the »tago 
line* running went into Ohio iin<l liiiliann. lie redueed the 
lime of traiixit from Baltimun- to Wheeling to ahoiit forty-eight i 
houta. Tlie road being new, the atone ju«t hroken, the (emus 
employed tuually coneiated oCfive horws, three in the lead and i 
twoHttlMwiMiL Then WMnetrong oppomlioa between tlie 
Unm of Hei f de and Sloektut), and it wu frequently the eoeno 
of ephrited raoM between the rival line*. At that date most of , 
the frei;;ht for the went wiu» < <inveyeii from Hiilliniore and , 
Kre<leriek to Wliieling and poitil* in the vtenl lu'vond, with 
the old-f»«liioiinl ( 'iineiildpi waKDii, which, li>gether with the 
numernii- vi « i,f cattli', .iheep, niiU hog> driven to nuirkel, 
frequt I i- .l ^;ir.it nl<-lriKti<>n to the ttage coechea In 

gcttiug by and through them. Tlioee were tlie daye of tlie 
good ob K i Ai o n ed loediide inn, where venieoa atcek^ hot 
walBe% earn ttkm, md eollbe were the houDtaooa N|ieati 
■emd up to the hungry tniTeler. 

Competition heillj: MTV ^rrnt nt tS.ll time fi-r the ]nh~ieivsi.ill 

of the nmil iimlrurt, Annj* Kimliill, lin n r<i:'liiiiu-|er « leiierul. 
(ksi^'tRil .1 wajjuii for tin' jiurpiiiie of OBrryiiig llie in:iil. itiil> - 
pendent of pamenger travel, which waa tried hut a abort time 
and then laid aside, and the mail placed upon the ordinary 
ooeGfaae. It frequently required three or Ifaureoadiee to tieoe- 
pe(iil,(lMre beiiig ofteo OMUiy at CMiiteen loek bag^ end 
•eveoly-two caavaa aadta. 
In 1M6 the Baltimore and Ohio Ibdlrmd reai^ Cumber- 



the Bocky nonnlaina to Salt Lake. In 1815-16 my Ihthcr wm 
eonoamed in the firrt line of eoedice croiriBg tlie A.n«g|Muiy 

moontaim and carrying the mailt. In 1S9S the lint malt eoarti 

cro!*ing the Rorky innnntiiinn wa«owne<l hy my«e1f nml W'illijiii 
Mi-<irav» . The conlraet fur inrryiiiK the mails ocroas the itocky 
UP Hint aiii'^ Kiih terniiiiatt <1 by Indian hfWHIitiT^ "IffV—irfttillB in 
vt hat was known a* the Harney war." 

oRionr or twk nnun "mAumro nn hat," or tox frkk- 

Tlie Wiwhinnlon frilie Rnyn: "The lir>l man (n intnxluce tlie 
hat-chalking buainrnH in this country va» Mr. Rc<-«ide, father 
of Mr. J. R. Keraidc, of Waallington. Away back in the daya 
of Old Hickory, the fint-naaed geoikHMUi, in connection witli 
others waa the great Btar-Boute oontnctar of the Union. Jlr. 
Itoeiide and hia tUeuda tan Unci of ilege eoecfaea from Ibie 
city to all the leading pointa In the weat and aonlh-weat. Mr. 
Iteeiude waa agent of the company for thia city, and knew all 
the M. C.'* fri'iii the tKi tioriN narnrtl. Oecn-iitiKilly he w.iiiKl 
take ft liking' I" wine Hepre«<Mi(nlive or Semili'i, mid would 
tender him a free liiJe In lii^ Imnie when I 'i >ti;,'i i iiilj'.iirtieil. 

Now, the old man vtiiA mighty Btriit with hiH drivers and 
agentii, holding them pecuniarly renponaiblo for tlie fare of 
evuiyUxiy who got onto the coacfaea. To prevent hia ifenta 
b^ng impOMd itpaa Igr Ihiged jamm, iheoild mandeviacdn 
peeBVerUerqglypMo. The K.C would have his name printed 
on the Mdt of hie hat, and Mr. R. would take a piece of obalk 

and write hii hiero>;!yphie on tin' nutsiilr of (lie bin. 

In a itluirl lime Mr. K. V niiti >. l'c> tun known on all the lince, 
mill a man \Mt)i tiiiit iriiiik on his tile rould ride all over the 
woil and iioutli'We.-<t xratiH, l>eeuu»e, aii the drivers cxpre«>«ii 
it, 'the old tnan'ii chalked hiis hat.' Tliua Ifr. R. become the 
forerunner of all the chalk-daubing now in the United State*. 
Thia ia a fact, aa the writer had it from the lipe of Mr. J. E. 
Rceeide, who haa teen hia thtiier aliag^tbe elialk many s tine 
in daya loqg gone by." 



dating back to 1880^ wai daaorilwd aa Ibllowe in the Cliicago 
Magazine: "It waa a great, Ugly, inconvenient, iiiconiniodi<iuii 
vehicle, I'liill with an eye to (U'rvi. e, vviili.i jl a thought of clc- 
gaiiee. The v»heel.i were of oak, with Hjnike^ like a Polynesian 
war-cltili, thickly tired, and with a huh like n ho);i>hejul, V\n>Ti 
the axlo-treen waa a common carl body, with acata laid acroM. 
There waa no tongue to the coach, but a pair of ahafta, and one 
horm alon»did tlie duty, or mayhap » Undeiu. Hoop-polea 
were bent over fnm aide to aidoiaiidaraii^ hoard faoldiid, 
faatened to the coach by a pair of fleet leathern itmpi) eantied 
the beggiege of the pa«M;ngera." 



The travel over tbo Nationjil road was then jrrcatly in- 
Croaaed. Competing stage lines were jiut on, ami it vva.ii no 
unUHUal thing to Hee from fiAeen to twenty i oai hi t< leave and 
Ciller Cumberland twice a day. 'Hiere Woa a corrc-jMimling 
increase of the tmllic by wagoiiB, m> (hat the Hying of " Forty 
wagom in a day entering Wliceliug" beoMHO » proverb. The 
great mream of travel between the eaat and the mat pomed 
over the National road from that time on for aerenl yoai*. 
In 18M the Baltimore and Ohio Bidlroad reached the Ohio 
fiver, and it remained for the isoii of the father who i>tarle<I the 
Ant Hue of stage ooachea acroM tlic AUegliany mountoina with 
the daily mail, to ceny the kiat mail floe the eaatlqr cmmIi into 
Wheeling. 

•'After 1852," BayB John E. Keeride, "I began to run eoacheR 
through Ohio, Indiana, and Miaioaii, and acrgee the plaina and 



Of the atagea generally uied in the now \ 

territories about 186ff Albert D. Ridtardson mys: "The mall 

I oiu U or back huill in Coiunrd, N. II., in kii' i« n \\s Kio Coii- 
I ord v\a);iin. It i.s covernl with duck or taiiv^i.^, the driver 
^il^im; ill front, at a ^li^;ilt elevation above the iia-.-en^-i iJ- 
Ilearing no weight ujion (he nxtf, it is Iciia top-heavy liian the 
otd-fuiihioneil otagc coach for mud-holes and mountain !>idiii, 
where to preaerve the centre of gravity becomes, like FalstalT'a 
inalinet, 'a gnat matter.' I.iko human travehnon SWi Ugh* 
way, it coe* heat imder a heavy load. Empty, it Jolts aiid 
pitches like a ship in a rai^ng sea. FHIedwitli paateng«ni,and 
halaiKoI by a [iroper distribution of baggage in the 'Imnt' l»e- 
hind, and iimier the driver's feet, it.i motion i* oa.My and ela.-tii'. 
KxeelliiiK I very other in diiral ilily and stn iii;th, this hack in 
iMcd all over our continent and throughout South America. " 

Quite a variety of vehicle*, however, were pre*en-d into the 
service of stage proprietors. A writer, in diwcribing (he Mngi^ 
of Untana, says: "If there ia a prettier street picture of ani- 
madoB than a red Oaoootd eoaeb, with spirited honee in 
hri|^t hatnoas, and a good rehisman on the boi, we have not 
neen it. Itut it wax not alwaya clean Concordiii and siz praOiCiBff 
lior»e». Tlieri' are the jerkeys and mud wagona, with two and 
four horww, and pasjit n^'e^!l packeil in like narthne.i, nr fixiting 
it through the uiud at the rate of two miles an hour, in the 
dark bnckgraond of Bemoiy OB irUeb the hriglht pietme is 
painted." 
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KT.l<iK-<x>ACH MOVKMKtlTtt WUT OK TIIK MlriMlttilffl. 

In IfiOO, by tnveliiig in itagM during » kiga poition of Skch 
ditjr and night, but hMag furtH^v* timM fiir Uitarab of from 
ftnir to five or lix koan, Um joum ^ wm mado frooi 8L Jonpb, 
MiHOttri, to OrtMt Salt Lako. ia 19 dajra, tbo dkunoa balqg 
1,12a milaa, and the avaiafa nta of a p ead aaariy rixQr milca a 
dny. 

Il;inv (ini>l<' to tlx- Ck'ui W.^t, |iul>lwhcd in 186S, iwytof « 

journey to Virgiiiiii City, Moiililiiil: — 

"One route in l>y the overlauil cImj^c from Ati'liiiion, Kunsan. 
or from Oniahn, Nrl>nu<kii, to Suit Lake uiitl Mriiituna. Tlie 
diMittlCO to Salt I^ke i.'SVt niilert mid to VirKiilin (ily •'''K* 
milea Author, requiring at ic««t 17 «la]ii' and nighu' conlinnous 
travel in a eomAt gmoralljr crowded to its utBuotit capadly, with 
(inly 2r> |«iunda of baggage allowed to aadi paiMnger, exeejit 
l>y pnyiiiR fliiO ibr erery Additional pound. The tbige fare to 
Virginia City i- $<U«I; Hir priroof Inoala On liWWiiy is fii>iu >I 
to $2 cni'li, 'I'lx-^i; liijili r-.it(«, more iJinn dniiMc «lmt tin y 

were a yi ar u^o, nre in i nii»r<|ii( iii <■ of tin' Ir. niMcn willi tin' 
Iniliiiii!), v\i<i for a timu C4iin|ilel4-ly broke up tlic line U-tween 
the Mixiuiuri river and tlio mountaiiui." The fare named, of 
IGOO for 1,7&S milea, ia a liltio more than 34) ccnU per mUo. 

The aamo work aagra diait Hoiltdagrli and Buttoifield A Co.'» 
■lagw loft Atcfaiaoo daily In UK litr Bah lake. Time IS days, 
fttre tlfiOt. Thta wna about 13 eenia per mile, and Mippoiaing 
llmt tile ndditional $4.50 rrqnire<J for the jourm y to Vii^iniA 
City, of r*tt miles iH^yond Suit I»ike, iijii>lii fl t xrlii«ively to 
|>nyiiii iil for llial jiiiirni y, it wji.< iil tlie rule of '.< i , r;!!- pi r mile. 

Tlie Hen llolliilny i«tjij:e lim-ji, in operation in ].Hl>.» w<'«t of 
the MiiMOUri, wcrr pnilialily then the nioAt exlensive ikiul moot 
ekiUfully conductod otage roiite« in the world. The main line 
rtn flom Atchiaan, Kan., to I1acer\-ille, Ca\., a di«uinco of 
1,018 xuika, and Ibwo were, Iwaidoa, Important bnnchea leod- 
tng ftvtm Omaha to Fort Koanwf, from DcnTcr to Oiminil 
Oty, Col., and from Salt Lake Cfty to Idaho. Tlie nveruKe 
ipeed, continue<l night and dny, inrludini; stoppn^'i-x for nieaU, 
Woa betw< i n live Hrul i<ix inilen iin hiiiir. ci-.n hri \\i si- of 

the roguliir Coneord jiattern, willi lliri e coiiifi irtahly i n.<liii<ne<l 
«««ti>, and siliiilur in iippearaiiee and aeeoinnUHlitliong to the 
beat Htyle of eonelies furim rly ii«e<l un lin'l-elii«« ntuge routes in 
the co-it. Kxeept in timca of unu»unl ditlieulty, the coacbea 
moved with great regularity, the ecbedule time being aa pai^ 
tionlartjr made aa OB a nilwair. 

otuiiBoa, COB, um tmcm tKmaam. 

A dam of vridah% iataodcd flw hin^ that have Wn extcn- 
(ively need are (tagee or omnnniMw, and cal«, rnaehn>, han- j 

foms, and giimryu, crnpIiiV 'l injr.aly '.ii ]:if/r ri!:. ^ jiml tonna 
TllC oninilniiieji have In-en siipplaiitnl l y i-tii i t i :irw (o mu h an 
extent thai few of them are now rumiiiii; i ii lli. ir old rnule.i. 
Like a number of other ndjtinrta of triini<i>urtatiun, their ri»e, 
, and iall AH prineipal ageneiea of lix-al paoMnger move. 
) in gicai citiea extended over a period of about a quartav 
of a century, haginning about ISSOoniomo roatea, and a few 

Some of the flial omnlbua Unaa were drawn hy four horeco, 
and hud mieh nanieH aa tlin La4y CKnlon, Ijuly Wiu>hiiiKtun, 
rhu.<nix, K«d Bird, Yellow Biid, and Blue Bird, llicir ex- 



teriors were ndiTiii il with fantiutic figurcK, and the entrance 
d<j<irM were on the f of thine vehielex. Hnlwetjuently the 
door for enleriiiK WO!! pli>ee<l in the rear, eiinne<'t<M] hyaitrap 
with the driver's Uix, mt that bo could know when any one woa 
entering or leaving the vehicle, and two horwat wore UM<d in 
naarly all eaaoa, the only exoeptlona being very loige omni- 
buaea, capable of Beating aboot thiity or more p a a w mg B i »,aml 
ufied mainly in eoeinl excdNlona or moving persona between 
rnilwHV Ktation<i. Ah one oninlbus line after another in laiKC 
eitiii" wm Mi)ipli 111" ii|e<l hy utreet earn, the old v« liii "<--i wi re 
iiKUally piiiiitt il anew in KorpcoiiH oojorN, and pre'.wtl iiiii>K>r- 
viie in the (niUurl-c, or in coiiiilry to»ii>! and ronnlry hotel.'.. 
The duugoa for an omnihini ride, vuryiii); in lvn);th I'lmii a few 
oqaaiea to aeverol mile*, were originally a ibiUinK- Kulnu- 
qncntly they wore radnoed to Ave centa iu aomo citiea and eix 
oenta In olheia. 

One of the varietiee in uoagee relating to eabe haa been 
irnnHitinn* from one hon»e to two-hor»o vehicles, followed hy a 
laDiiri- ' T ahiuui' nuiiriil . if i ii.'-iiiir"e vehieliK, and .^ulwei jiiently 
hy liieir ri appcarnnre 111 in « hlmperi. ITie two hopM' I'oiirliea 
are usid largely in i-oniiectiini with funeral^., and an iniiHirlant 
portion of their revenue ie derived from thi.M htvu c. On the 
other hand, the employment of cme-hors*- veiiii livi ha* been 
considered one of the atepa aaoemaiy to cheapen hjcal carriafu 
trmnipoitalioa. The rates unial)y charged far a two-borae 
cnneh tat eanyint; one or two pamengem not exceeding one 
mile, or between principnl hotel* or Btationo, «««$!. The one- 

hor^e vehiili'u U'iiinny reiidi r the came n rvii e for S6 CCnta. 
'Hie piihh!.lud rati '' of tlie ('hii iij;" <i"nic y Cixiipnny In 1885, 
wiiii li < i.rrifpntj.l . l<iM-l_\ Ii. ;lii' rail's l iiurKiil hy the llanMom 
Cab Company of thai city and similar uigaitixaiioiis elsewtiere. 



(IKE HILI 

One mile or Im, fruiii aiiy utaial, eiu'h iiaaaciiKer. 



Between priitoi{ial hotels snd «lepo(s, each 
no mtum. 

One iNuienger. ftomeuyatond... ..................... ...««.««■ M 

Twopoascnijen..... IS 

ThneorftMurpsaHagm ........41 00 

TBOKS mUB. 

One [us.'u rii^i'r. frum sny stand......... 7S 

Two (u.'wiijjvn tl 00 

Thrt« ur fourposseofsiB.... 1 iS 

In abo«'e rotes no chaige made for one stop or wait of Ave 
minntea, but for a i>top or waH of ten minntea the charge will 
be 15 cento; for fifteen minuleo, 90 conta; for twaaly minulaibV 
oenta. 

No duuge for onUoaiy haad-hagcage. 



One nr two - 75 

Tlimeor fmir |uut.wnK<'n • |l 00 

Time counted both ways from etand whether giimoy retiuna 
empty or otherwise, and no eervice performed for leas than the 
piieo of one boor. 

Cbaigea nrndo far Aaotiona of an hour after the lint boor. 

IVasengera doatroua of using the K<im<>y by the hour dMnM 
moke it known to the driver nhi ii engagement ia mad 
wise the charges will be by lite luilu. 



EARLY AMERICAN RAILWAY TRUJECTS. 



vmMnium m nunm wiua, torn titnm, um mmmrr 

rULTOW. 

ITwiiiild \x' dini< lilt t l trace eneh ((tai;e of the pn>i e<Nliii(r< 
that fiimlly led to the ei>lahli>ihnieiil of railwuvn in the 
United .■^tatel'. .\t some pi r.ods few tiling* were attempted 
whieli were not iinitaliuna of sonielbiiiK thai haul previouiily 
been done in < in at Dritain. But lliis rule hod nntolde oxce|>- 
ttuno, the firit of which woa tbo inveotioa of a Ugb-preamra 
aqgina, wMeh, under fovonbla ciieuaMtaneea, eodil preeum- 
al^ have bean developed iatOMueceaiibl primitive locomotive, 
by Oliver Evans, an atile and ■ueetmAil inventor, at on earlii-t 

dat4- Uiun any ciiually important foreriiiini r uf [li" Ii h i iinotive 
bad bevii dtviiMHl eUewheru. 'Hiere were uu ruilwuys in Amer- 



ica at the period when Rviinit finit coneeircd his plan of a 
Ktenin-rood wa|.''>n, and he wiis ohlifced to look, but in vain, for 
a tield of prartH iil uliUly, to liinipiki'.s or a sliu'lit ni' "iitii ntii m 
of them. lie nevertheless wasnlt iiiih nt, althoiij;h iiii-'.n n "fnl, 
ailvtM-ate of steam railwayd, and he wiim the firxt eili/i ii of the 
United SlAttwi who rombined with ouch advm-acy poailivc prooft 
of ability to devise a machine capable of moving itaolf and ad- 
ditional weight by steam power, over ordinary itreeta or roods. 

In ft Mtar pnUialied in Nilea' Regioter, dated Kovambar Uth, 
18I3,Olivcr]Svaiia daacribw at length the ittep« he hod com* 
ineiieod, soon aR*r 1772, to eondlniet silenm waponn, and to 
orijanize mi'lhud'' for applying; iheni to u«efi:I ~i rvii e He 
mokes this referenoe to whot woa prolmbly bin muot reruork- 
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•Ue originnl diMH>vcr)-: "At length a Inxtk fell into my hAndo 
<]c«cribiiiK tlio old atmoHpheric otonin eriKi«e. I wua Mluiiislicd 
lo olwervf that they hnil to fur errt-J Ha to umj Ktcani only to 
form a VRcmim to ftpply the iiu-ro pn-ssury of tlip ntmofsphcrc 
iii!>teftd of applying the olaiitic powpr of the Nleani for original 
motion; the power of n hii'h I mippoAcd irrc^ie'tiblo. I reucwcd 
my studies with ini-ron»ed ardor mid »uon declartHl thai I could 
nmke »tcuin wa^iii«." 

Ho Kl4tt(tt that in ITfiG he pctitionnl the leginlnture of Penti- 
Dylvania for tlie ext-lusive riRht to tine liii« ini|>rov«.-mfnta in 
flour milU and i«tcAm wagon« in that conimonwL'alth, nnd that 
the pommilteo to whom \\:» pvlition wns referred hcani him 
very pntiL-tilly wliila ho deiM.-ribed his mill iniproven)enti>, hut 
were led to think him insane hy bin ropre^oiitutions concennnj; 
i^nm wagoru). He then urndu a Biiiiiliir npplieation to the 
lcj^j>lalurc ot Maryland, which resiilttHi favorably, mainly on 
Iho ground that the grant could injure no one, and tlie cn- 
cuuragcnicnt proposed might lead to the production of eonic- 
thing useful. He de«critH.-» inlcrvicwii witli various prominent 
merchants or other capitalists, in which hu oxplaintHl his ideas 
and plans, and unsuccessfully solicited pecuniary aasislanee to 
give them practical effect. He enys tlnit in ISno or ISOl he 
constnicti-d a small »taiioiuiry etit-inu for grinding platter, 
which fully demouiitrat4.-U the correctness of his theories. As 
an additi<inal and unan.swerable demonstration, he cites the 
siicccju* of the eflort he made in 1804 to i)ropol by tXeam through 
the Blrc«t« of Ptiiladclphia his machine for cleaning docks. 

Of this he says: " It consisted of a large Hat, or scow, with a 
steam engine of the ]M>wer of five horses on WMird to w<irk ma- 
chinery to raise the mnd into Hat». Tliia was a fine opportu- 
nity to show the public that my engine could propel both land 
and water carriages, and I resolved to do it. AMiun the work 
was finished I put wheels under it, and, though it waa c<\ual in 
weight to two hundred lutrrcls of flour, and the wheels fixed 
with wooden axle-treed for this temfiorary purpoM) in a very 
rough manner, and with great friction, of course, yet with this 
small engine I transported niy grcAt burthen to the Schuylkill 
river with ca«e; and when it wim launched iu Iho water I fixed 
a paddle-wheel at the i<tcrn, and dnjvu it down the Schuylkill 
to the Delaware, and up the Dcrlawnre to the city, leaving all 
tlie vessels going up Unbind nie at IcMt half-way, the wind 
being ahead." 

This remarkable demunstration of 

TUB PBAfnClBIUTY OF PTE.VJI VAOON'g, 

ma well as steamboats, by a single machine, at that early period, 
wa« one of the greatest triumphs of superior inventive and mo- 
clianicol skill ever arbievc'tl. lint either lack of faith or luck of 
capital preventeil the immediate fruition which Mr. Eviuis so 
richly deserved, iiutwitlmUtlulitig the conliiiuaiice of appeals, 
which he forcibly describes in the following extracts: — 

"Some wise men undertook to ridicule my experiment of 
propelling this great weight on land, liocjkuso the motion was 
too slow til bu useful. I silenced them by answering that I 
would make a c-arriage, to be prop4>llfd by steam, for a l>ot of 
$3,000, to run uimmi a level rfwul agaiiiKt the swiflesl hon«o they 
would produce. I was then as coiitldcnt as I am now that such 
velocity could be given to carriages. . . On the 2(ith of 
September, IHH, I submitted to the consideration of the Ijiri- 
cuKtcr Turnpike Company, a statement of the co»t and prolit."i 
of a steutii carriage to carr>- 100 Uirrcl* of Hour 50 miles in 24 
hours, — tending lo show tbnt one such steam engine would 
make more net profits than ten wagons drawn by ten horses 
each, on a go^Ml turnpike road, and otfering to build such a 
carriage at a very low price." 

In a practical test of such a pnipueilion Mr. Evans would, of 
course, have been «»bligod to encounter dilliciiltieii similar to 
lliuso which confronted other invenlons w ho endeavored to pro- 
mote the use of steam engines on turn|iike nuids, and he 
rcoogni/ed the force of the conclusion which was one of the 
great soercts of the extraordinarj- success a<-hieved by (icorge 
Stephenson, vi».: That the rail and tlie locomotive should l«o 
regarded as man and wife. 

Indications of this conviction are furnished by the following 
extracts from Mr. Evans' communication of 1S1-: — 

"I am still willing to make a st4>am carriage that will run 
9 



fifteen miles an hour, on gowl, krvl Tuiluuj/$, on condition that 
I liavo double price if it shall run with that vclfieitr, and 
nothing for it if it shall not come lip to that velocity. . . , 
I have l>een highly delighted in reading a corresiMmdcDCO Ikv 
tween John Stevens, Vsq., and the commU.«ionera appointed by 
the legislature of New York, for 'fixing on the iiitc of tlic great 
canal propos«<l to be cut in that state. Mr. Stevens has taken 
a most comprehensive and very ingenious view of this import- 
ant subject, and his plan of railwaj-s for the carriage (o run 
upon removc« all the dillicultie^ that reniaineil. I have had 
tho pleasure, also, of hearing gentlemen of the ket-nest penelni- 
tion, and of great mechanical and philoeophical talenLi, freely 
give ill to the l>elief that steam carriages will become very ii*<>- 
fill. Mr. John Ellicott (of John) propo84.-d to muko roods of sub- 
stances such as the best turnpikes are made, with a path for each 
wheel to run on, haWng a railway on posta in the middle to guide 
the tongue of the wagon, and to prevent any other carriage from 
traveling on It. Tlieii, if the wheels were made broad and the 
lutths smooth, there would be ver}- little wear. Such roads 
might b« very cheaply made. They would last a long time, 
and require very little repair. Such roads, I am inclined to lie- 
licvc, ought to be preferred, in the first inMaiicc, to thocic pro- 
IKiecd by Mr. .Stevens, aa two ways could Im! made, in some parts 
of the countrj', for tlte same expense, aa one c<iuld be made 
with wood. But either of the roads would answer the purpose, 
and the carriagea might travel by night as well m in the day." 

llii* crude conception of a possible railway is followed by 
this striking prophecy of tlio actual course of events: — 

"When we rellwt upon the olwtinate oiiposition that hn« 
lieen made by a great majority to every step towards iiiiprove- 
nient; from bad roads to turnpikes, from turnpikes to canal, 
from canal to railways for horse carriages, it is too much to 
expect the monstr»ius leap from bad roads to railways for steatu 
citrriage«, at once. Uno step in a generalion is all we can hope 
for. If the present shall lulopl canals, the next may trj- the 
railways with horses, and the third generation use the steam 
carriage. ... I do verily believe that the lime will conio 
when carriages propelled by steam will be in general use, na 
well for the transportation of i>asscugen! as goods, traveling at 
the rate of fifteen miles an hour, or fXK) miles per day." 

In a work published in or about ISl.t he reiK-ated in a still 
more emphatic miuiner, some of the ideas cxprcs>^l al>ove. 
He said: "Tlie time will come when people will travel in stagtv 
mox'ed by steam engines, from one city to another, almoKt as 
last as birds fly, fifteen or twenty miles an hour. ... A 
carriage will set out from Wasliiiigtoii in the morning, the pas- 
sengers will breakfiLst at Daltimore, dine at I'liiladelphia, and 
sup at New York, the same day. To acconipli.-h this two M-ts 
of railways will be laid, so nearly level as not in any phwe to 
deviate more than two degrees frxun the horizontal lino, mad<> 
of wimmI <jr iron or smootli paths of broken stone or graveb 
witli a rail to guide the carriages, so that tliey may pass CAch 
other iu «litrerciit directions, and travel by night itri well as by 
day; and the pwssongers will sleep in these stages as comfort- 
ably aa they now do iu steam stage boats." 

COLONEL JOIIX BTEVEK8, OP IIOIKJKEN, 

whnae advocacy of a railrtiad instead of a canal is referred to 
by Oliver Evans, was tlie first American who combined a vifrj- 
early championship of railway improvemeiiLs with persistent 
and judicious eflbrts that finally led to important practical re- 
sults. He commenced advocating the con>l ruction of niilways 
in New York alMjut ISKl, and in ISM applic«l to tlio legislature 
of New Jersey for the first American railway charter, which 
was granted in 1615. ^Micn the agitation of schemes for con- 
structing a Ciiiinl to connect lake Erie with the Hudson iH?eme<l 
to be assuniiitg a pr^ii iical Kitape in 18 
urgeilthcNcu Viirk coin iiii'i-ion of inland^ 
Gouvcmeur K. Mnrris was cbairinan, to ■ 
instead of a canal, as a coiinectiiig link 
water channeU, ami, although his 
they heliKsd to dir<4-t p-iblic attention j 
iuiproved iron highways, ondj 
ception of a Icnglhy and 
sive nature of liis plans 
outhne of them, as fumfa 
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"Lft a niilwuy iif liinlicr Im> fitrmod, by tliii ncnrrKt priwtica- 
fal* route, Letn ocn lake Erie imd AUNuy. Tho angle of elera- 
lioii in no iinrt to exceed om (Ufiw, or ndi mn davaliao, 
wltttMar it bo^ at will admit of wheel cnrriagea to nnudn 
■talionair wben bo power la exerted to impr-I ihem forwaid. 
TUanllway, tlmiuglumt ito roiirn-, tn lie Hupporlril on jiillAn 
niaed from thn-o to fiveorcix U-y\ ulwivi- iln> i<urrn< i' < if Uu- 

gnmiKl. 'Hie i-i»rriii);<" wliocli <if i':i«t iriiri, tin- rtwix Hut 
pKjjectinK flAn;;e», (» fit tin tlio mirfaco i>f tho railway;!. Th<< 
moving power to lio a Ft4>nni engine, nearly fimilar in r<:in»(riu-- 
tion to the one on iMmrd tlic Juliana, a fcrr}'boal plying between 
this city and llubokcn." 

Ihia ooDc^on cloaeljr reaemUed the New York denrted 
ndlwajn^ uid altbougli it diflbn widely from tho maihod of 
oooitnu^aa eubeequently adopted by the lengthy ateam tinea, 
ft was far in ailvance of the pliitw that liad tJien been MigRested 
liy irllirr iiivcniiiri 

IK' i-iiiipiirti-*! luK theory llic jjnuiii iil'ilitv of siidi a rnud 
liy tl«> followini; rciiwiiii; Itn cxpoiiM) would l>o no f;ri'iiirr Uiun 
that of an ordinnry tiinitiiku mad Willi agoud coat uf gravol 
on it; it could li« built in one or iwoywn; ila elevation would 
fonovo the timber, of which it waa oampoaed, from danger of 
deoay; and travel could iwver be Impeded on it oven by tho 
doepMt anow^ it wotild be free from the enanaltiei t<i which 
canata were liable, and the expernu* of trntiRportalion would lie 
llir li K« tluui on a i uii;il. 

In ili^rii-oiii;; Ilic fi^'iKl ilmt i i.iild 111' iil>tiiiiii'<i l.y [.njvfciiK't r 
truiiiH lir Kilid thill he fliniild nut hi' mrpriMil nl wi-iii>; i-ti'iiiu 
iMrriii^cji |iriiii< lli-d at llio rate of 40 or ■'H) niili-it an hour. In 
rcf<<ren( <> to fn-iKlit movemetita ho estimated that a train of 100 
tona could be drawn at a apood of Cour milea per houft and (hat 
tho Mtual ai^eaae of tranaporting a too over the entiro Bne 
wooid lie liftiir eentlk He al^io mmle a detailed enlimale of the 
coat of anch a road aa he pr<ii»oi>iil, linvin^ lirick pillar«, ■icO to 
the mill', w ith tiiiilx r " iiy-i .iml iri m Imr mils fi air in( h»-a bruud 
iiiiU < iiit'-tmlf inch Uiick. lie made the cost per mile as follows: — 

Rnr inm plalta. 17,003 

Brick tiUiaia..... l,wio 

Thnbarwaya. 

tl'^.TnS 

Or, for itw whole MO mike $8,210,eou 

t1. 7 10,900 

At 11 luui li liiti i- ]>priiKl. jiroliiihly nlmiil Is'!-", attrniiiln were 
timil<' t'l hiiiiil .1 li'rt raiUviiVK in ni i niiliiiu <■ tlie)«e [iliuiR, 
in soulh-wuslcni New Y<irk and north-cii»lern Uliio, but nueh 
project! were lOOn aband< •iii-<l nminly on aoouunt of the perinli- 
able and iuaeenro natura of wood aa a aiippoiting material and 
the iuability to aacuie a anflldeot amonat of capital to pufcbaM 
iron anppoitBi 

Thwarted in hia ati> tiii<t in aecure a ftvomble eonaldenition 

from the New York < oiMinit-.«iMiirr>, Mr. Sii'm iin puhlihln^l hi» 
SURKe«(ion8 in punipliii t form in IM|'2, and riiadr nii enniiwt 
effort to Kifiire uid from llii" Fide ral Cii>\ crniiu nt for llii^ piir- 
po«e of having an rxpfriiix'ntiil railway built, by whiih thi' 
fcAfibility of his pliini> i mild Ih' t> .-ti-il. llcelainied that for the 
moderate eum of 93,000 such a teal could bo made. In the in- 
troduction to tho deacriplion of hia plana, ho uid: "Bui I con- 
aider it ^nteraal improvement by meana of railway*), in eveiy 
point of view, ao ezclnaivi ly nn object uf national concern that 
lahaU give no eiu'ournKenii nt to private «{HH<ulation8 until it 
IS ascertained tluit ("ontrrfM will not Iw dii<iHi«ed to pay any 
iittfiition to it. Slimilil ii, hnui m >, l i- di-fiiifd to remain un- 
noticed by the (ioui ral ( ii i\ c i iinu iil, I uiu.<t confeas I nhull frcl 
much regret, not m much from personal as from public con- 
■ideraliona. I am anxious and anibitiooa that my native rotni- 
-try ahouM have the honor of being the lint to intrudtu e an 
improvemimt of auch immeuao importaneo to andcty at huge, 
and ihould feet the utmost reluetaneo at being compelled to 
renort to forcignen in Ihc first instance. As no doubt exists in 
my mind but that the value of the improvi'nifiii would lie duly 
appreciated and currieil into iiiiiMi dinle cll'i i l by Ininfiitl.iiilic 
govcrnnienli!, I have been the ni'iie orient in prcwinj; the giili- 
jnct on the attention uf t 'iini,TeK« Whatever then may Im- it.t 
Uia, tbould this ajiptsal bu considered ublraaive and unimport- 



ant, or, from whatever other eaUKe or motive, should it lie suf- 
fetad to remain unheeded, J atill have Ilia oonaoiation of having 
paribmwd what I conoelvo to be •pubModuty." 

aunnoi von rm mmtvuau. vMaaat o>umD w ISSI 

Failing to sectire favonUo consideration from Cnncresa, be 
pnibabiy increaml bis efforts to !te<-iiri- n riiihvny charter fn.rii 

the flale i\ ernineiil iif New .len-ey, iiiilln .rl/io^; a i I In^'ii 

Trnntfm to New Itruii»wick. At nil eventc, hin elforta to ohluin 
such a charter were sticcewful in 1815. But he aeema to have 
boon unable to speedily obtain a aufficieot amount of cafHlal to 
eoojtnict the proposed line, and hia next alq> waa to oonatmot 
ft ihort espetimeotal railwqr, at hia own expenaoi at Hoboken 
inlMOl bi IRIS or 1819 he addfcaMd a memorial to the Icgia- 
laturo of Penniiylvaniii, rcconimendinf; the crin.itrui tion of ft 
railway fn)m I'liiladelpbia to IStlKburvb, and in l'^J3 he «y 
nired. in c<iiijun>'ti<m with other eurimrati ir.*, w ho were ciliyens 
of IViiniiylviilua, tlie passage of an act by the Pennsylvania 
lefciKliiture suthi>ri/.ing tho ooMlniclion of ft Una from FMlv 
dolphia to Colantbia. 

The lawwMftppravodonlhniinaltlSSS. It is entitled an 
act to inooiparatofteompaBy to cnet s miiraad flrom Fhila- 
delphia to OolumUa, in lAninatar tmaOy, the terminal pointa 
being tboae between which the first im)M>rtant turnpike in the 
t'nited States was conntnieted. Tlie pro|MiM\l title of the cor- 
|>orution to lie created h ii, "llie IV. -ident, Pirecton«, and 
< iiniiMiny <if the Punufylvaniii Kailroa*! ('iiru]iany." The pr<v 
amble is lut fuliow.H: "W'berean, it hjitli been rejiresent*-*! by 
John Stevens, in his niemoriai to the Legislature, lb ui a rail- 
road lh>m Philadelphia to Columbia woidd greatly i i .litiuo 
tho tiaaipoit between thoee two places atiggMtiiig also that 
hohaih made important impiovemcnlain the comtmctioa of 
railwayi; and praying that in aider to eanjr auch bonelldal 
liurposea into ellbet,bimMlf and bla aaioelataa may beincoi^ 
]Mirat*'<l." Tho corporatore were Ji.hn Connelly, Michael Daker, 
Horace Binney, Stephen Girurd, Snnuiel Humpbrey.i, of Phila- 
di lphi.i; Knimur Uradley, of ('hcHler county; .\:iii -i Kllniaker, 
of l.aiiia.ster city; John Barlier luid William Wright, of Co- 
blinhia." 

The seetioa refauing lo (be cbaigea autboriaed waa aa ibl- 
lowK "lliat on the oonphtion of the aaid nllraii^ all trana- 
po rt ation on the HnWkOf whataoover mtuoorUndLAollbo 

carried on and conduetcd by and under the •nperintandenee 

and diriction of the wiid Jubii Steveii''. or "f his lej^al repre- 
writnlive or n-prewntalivef; and it f^liull and niiiy bo lawful 
for said Jiihn Hteveii'< aiid hn h'v'al repreM-iitatn e nr repre- 
wntatives to eharxe and re«eive fur fiei^ht, nn and for the 
ImnsportiUion of go4Kls, wares, and im t< h indi^e, ui a rate not 
exceeding aevcn cents per mile on each and every tun tliereof 
passing «eitward, and three and a half cents per mile on each 
and evaijr ton wei|^ thereof paaring caatward on Ihe eaid nil- 
road; but on all linglo and deUulied articlea, weighing lem than 
a Ion, it shall nnd nniy be lawfUl to charge and rceeive, on the 
traii.M|iort of tJu! same, an atlvancc not cx<-ceding twenty per 
cent- oil the rates as nlwive entabti>h<-d." 

Tlie ruian< inl scheme contemjilalod by thin charter was 
novel. 8ulwcrii>tion« of stoek were ti. be invitt-d in the tiitual 
manner; but the total numlier was not to exceed six thoustuid 
sharoa of one hundred dollars each, so that it wjks prolmbly 
auppoied at that time that tbia primitive railroad might bo 
comtmeted on a line now ooeupied by onaof tbemoatexpeB- 
i^ive and profitable line* in the United Stalea at a ooet of about 
eii;ht thutiMind dollars jier mile. As it was nnrertain whether 

llic < u-tw.nild exceed the Mini derive<l fr<ilii "luiie - il-^. ri|i- 
tions, or tall U luw it, the charter conlaineil a w i turn relating 
to the capital of the company, which wits lui fnllmv-; "That on 
the completion of snid niilntiul the president and dirci-tors are 
hereby required to aw-ertain precisely the amount of Uio sum 
total of ezpenaea incurred in Uie oonittnction of tbeaame,and 
aaid lum total aball conalituio the ezfailing capital of aaid rail- 
road company." Another otninge feature of this cfaaitar waa 
a provision which, perhaps on account of a suppnaitlon (hat 
Stevi tin chiiuld ]i<iK<e.«n ."iiei ial ri^:hl^ in the new enter|iri«e 
anisloKoiis to thi'«e eiijiiyed by a liateiitee, derljired tlmt iiKer 
dividend.-* on aniniim nt' i-aiiital .■■tiii k, ainoinitiii;; in tiin i |.er 

cent, quarterly, or twelve per cent, per amiuni, were paid to 
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the sux-kholden, all profite excmliug that Ubenl return 
•hould ba rataineiil tigr Om aaid John Btevcnt or hk Ittgal repre- 
or wymeiitrtiTO If the oompany did not earn 
than twelve per cent per annnn oo coat of road, and 
thua pravMt an «xeem out of which Btevms was to be paid for 
his Isboni, the chartrr prDVuloJ tliitt " in cvory Fuch caw the Raid 
John Suivrn-s or liin lipil ri;'i>r<^ciilntive or reprcaentutives, 
sliiil! 1)0 {Miiil Muli <■■ 'iiiji<.-ti.s;iiii,ri I'nr lii" or llii'ir Kfrvift^, 
Uuring each year, as may l>c ann id upon by tlio Kaitl John 
St«-voii!>, or his Ingal rpprcM-iitative, and the Ktiil premdent, 
directoni, and corapajiy of the said railriHid compAny." 

Thia charter led to no imniediate practical reiultii, aod the 
charter waa repealed in 1830. But little waa known at that 
time of railway operatioM^ and (he ffifliealtita of praeurint 
the nquialle cajMtal under the plan ]iropnj)(><l were insurmoantr 
able. The istipul«tioti!> mfntiomnl ulHive, however, throw an 
int<'r('i<liiit; li>;1it ii]i>in ihv [i\vn» jircviiiling in ngsnl lO rail- 
way* in the uumI odviuiccd drclea in 

stimCT am mnoaaagnii. Atnoact op not raw twm»a> 
MHonrLVAXu »*njin«ft 
The fiulnre was dne mdnly to the lark of confidence among 

capitalist', which has ]K»itfMHir<l tl.c coniiili [ii^n i . i rtvi :jt«l 
the constnirtion of many utt i r liin-s pmpuiiiii ut Inter diit**. 
An cvidciii'<- uf th'' inn-i-l' tn o ami aliilily with wliii li Coluiu'l 
Stevena advucuud this project is funiishcd by the folluwitiK 
public letter, published in U'JS, which wna dniibtleM one of the 
ageodes that gradually prepared the publio niad far the 
•AotiTu pippoit of ndlwagr ■dMBMi— 

"FRnaimrau, IflBft. 
"Snu It i« now generally admitted that a nilroad ia not a 
mere visionary project, hut in actually practicahle. An em> 
n«Hni» idea has, however, provailvd anion); it« opponenls, that 
it is only practicahlc to hIu ;! ili-^iLiccn, and that the con- 
ttnnplated extenmon of a raih-oad lo a distance of 73 miles i* 
ridiculous. 

As the railroad will, throughout ita ooiuae, be, in ita con- 
itmetica, exactly tanilar, it ia only in ita deviations from a 
hociaontal Une that aqydiflhraDOO in the png Hrnn motioB 
of earriagea thereon can take place. The charter eontaina a 

provision that the railnmd in its pmfnrw! shall in no part riae 
above an angle of two dpjjTpes with the {done of the horizon. 

Nuw let m Mi]>pii.-e tiiat a (icction of the intendtnl railroad 
bo coni»tniclod in the iminc<.liHte vicinity of the city, of one 
mile in citent, in the propre?Mi of which elevations of two de- 
greea do actually ocmr. Should it, however, be practicable, 
OB iudi aaetion of the intcudc^l niilroad, tocaun loaded car- 
riagM to move Corward and backward, withool eneounlenng 
any impedhDcal or difllonlty, would it not be prcaumaUe that 
the elTcct would be precisely the same were a similar road to 
be extended ever BO Csrf BsuAk an experiment, then, would 
not fail ui prodooa oonviotion in the minds of the noit in- 
ercduloun. 

As a further illustratioM of the prnctionbility of the proposed 
railroad, it would be barely ne*'csBary to notice the rapid pro- 
grcM thia important improvement has recently made in the 
island of Great Britain. U, in the narrow limita of SI milsB in 
length and IS nilea in fanadlh, lit the InmeAate vidoitgrof 
Newcastle, no leaa than 450 miles of railroad have, within a 
very short period of time, been formed, why should it not be 
practlcjdilo to erect one extending: <iniy 73 niilcn? Tlie con- 
templat<>d formation of a railroad from Manchcuter to Liver- 
pool, l>elwe<>n which large towns there now exint* a spacious 
canal, denioimtrate* vi-ry forcibly its feiisibilily and great utility. 

Tlie expense of the contempIat^Hl railroad is ej>tiniated at 
about 16,000 per nule. One thousand shares, then, at five 
doDaia eadi, would bo saffleieBt Ibr tho ooaMniotioa of one 
mile of the road. 



An appeal is now, therefore, made to the cnlii^htened pa- 
triotism and to the enterprising spirit of Uic giHwl citiwnsof 
riiilndelphia to Step forward, and, by an advance of live dolUxe 
each, to place tho eoptomplsted improvonwnl beyond all poa* 
sibility of doubt or nucerlainty. 

Utat the stock will, from tlie start, yield more than legal in- 
terest, there cannot U> a aijadow of a doubt, Tliat it will, 

nitimutcly, anil at n<> diiMut period, yioU IS per cent per 

aijimni, is c<|iinI1y certain. 

Tlx- cnnteni plated railroad will diflbr IWwi turnpike roads in 
these very important particulars; The actual espenaeof trans- 
portation ou the railroad will be reduce*! ti > one^uaitarof what 
it now is on the osistii« turnpikes. But lh« moat eseiiiilial 
point of diiftrenoeh as it icgarda stockhoMaMk 1% Ibat the whole 
of the einohintenis to be derived from the tianaportatioo ti 
I cottimoditicx, and from tlio eotiveynnce of pamengers, will go 

to the iiiilnuhl company, wIhti us tho turnpike <'i<m|iany nv 
ceives only a toll. Tlie exjM n-e of n pan-.x will In ar no projior- 
tioii to that inciirre<l on tlirnpiki' r.iaiU, Tin- railroad too will 
be equally good at all seasons <if the year. Hiio ciri-umi<t«ni'c 
gives to a railroad a decided superiority nliMi over a canal, 
which oootiaues, for moollis, during the winter season, locked 
upbgrftoit. 

But when, in the progress of improvement, the power of 
jiteam shall be substituted for that of horw!<, tran.opifrtation 
will Oil -t 14-Miii illy I"' ain iiliil at much li KM thiili I'M a Ciinid. 
However exlraunliimry lln^ upiiiion may iippcar, !•> a recur- 
rence to calculation, it i«, nevertheless, capahle of di inon- 
strative proof. Aitd when this great improvement in tranufHir- 
tation shall have been extendett lo Pittsburgh, and thence into 
the heart of the ezlenaivo and fertile atate of Okioy and also to 
th« gnat westom hdica, Fhikulelphla may then beeomo th* 
grand anporimn nf the western ooootiy. 

Should the 8ul>M-ription for the sharea be speedily fliled the 
road from Philadelphia lo ('•ihinibia nijiy with ease bo finirlK-d 
before the next winter, and thus the litiH'kluildens will derive an 
immediate iolereiit on tlu ir ..^ii 'i k. 

1 am, »ir, your oliedlent sert'ant, 

JOHX SrCVKXSw" 

Ob* of the paamgea of this public letter »h owe that in addi- 
tion to advocacy of lengthy through railway linea extending in 

New York from tho IIud.Kin t<i lake Erie and in Pennsylvania 
from lliiliulelphia to I'ltt.-hiirjjh, Colonel .Steveiw also recom- 
mended that railway coiupnnics .-hnuld furiiiih < ar!i and motive 
power. He waa the inventor or constructor of the successful 

steamboata which ontaiod into livalijr with duM mada kf 
Bobert Fulton. 

fOllIMf li fWVHIICT. 



It ia a curiooa foot that llr. Fulton had also reached the con- 
clusion that railways could be made advantageous avenues of 
lenfjthy ti;in^Iiiirt:iti'in n^ is I'nii'nls at a vrry rurly |icriml. It 
18 relMirti d that when !.<■ w ;i-i juumeying over tlie .Mlegheny 
mountains, in a stage i luu )i. 1. 1 l'iii!-liur};h, in 1 SI 1, he said: — 

"Tho day will come, gentlemen, I may not live to see it» 
though some of you who are yoluger trill ptofaaUy-^hOR 
carriages will be drawn over these mcantaiaa 1^ steam enginea, 
at a lata Biore rapid than that of a itagi oo tho SBiootlieit 
turnpike." 

The fi»ct that the earliert serious advocates of railways in the 
United Statea had Kruii I'xtenwively ciiirntii'il in Pli'jiiuin 'iit nr 
steam engine operatinnR is hUifliestivi'. Il indicates a li>)!iial 
connection iH'twren srhenies for eondurtlng transportation hy 
steam, in steamboats, on water, and on railways w iih the aid of 
locomotiveis shows that the early Amur:! un nu;v\.iy advocatca 
possessed auperior ability; and also foreshadows rucb t r a n sitio n e 
of prominent and active men from one trf these fields of activity 
to iho other, lahavo oocumd. 



X 
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WBILE the three men who iiliovo kII othen bent repre- 
sented the invcnlivo and |»fiM:ti«al talent (if tbo United 
Stntw ejiplioable to tmmportation, dtuing the early decndca of 

ttio nincleenlh centiir}-, vix., Oliver Evans, John Stevena, and 

Rubcrt Fulton, mloptt-d nilv»ii('t>il vicwt, their dlMemination 
Wft« a f-]u\\ ]»rvi. ( mill ii' liml ii< riioiii'tnilicin i.f ilu' (niiK-riiir 
milily iif <TU<lo irtilriiiulx m- liuiiiwuyj, im «)ii< h li(in.«' i>r)H( r 
wiwi \\iut\, n-t nvpnin't fur uKu iiij; freight niid piuwiiftcn', wiis 
priili:ilil>' (he niui<t iH>n'erfiii iik''">->>> eilncnUug the public nkiud, 
ami H't'iirinK tlie nuiiitlance of cupiialiHt/i for lailwaya. 

The adTanti«n of primitive railrooda or tramwaya began to 
•Udt a limited amotmt of diaenailoo amaot the mombeia eS 
Amprican aocictlce cngngcd in promoting internal improve- 
mcnta Blmnt the beginning of tho nineteenth century. At that 
tiiiH' rulIi.MV t'i»iU, overnliii'li u liiilc M u iTi' Imivi-il (111 riiiN, 
hiui Inh'II ih»iti>1<><1 fur liiuri' lliitu .i ri'iitiiry :um! a l.iilf in (ircn! 
lirituiii. ('oiihidcruMi' iihiikim nunli iii die iiii i<le iif llicir < i>u- 
■Iniction hu<l Im . u r. iiinm iu fd, und wcrt' Ktill jirii^'ri-witi^;. Tlic 
■tate of En>!li^ll :i d > ly tlrvdopment, ns it then exi^lcil, nnil 
as it may have keen kuuwn to iatellisent American itudento of 
awdi aulgeclB, ia ^pifiad ly the fiui that the Begistar of Alts, a 
work published in Fhilodelphln in 1806^ oontaina several arti- 
cIm on iron railwaya (or tramways), one of which dearribcs the 
Peiirhyn Railway, n line v\x tnilt-s hikI u <iii.'ii1< r in length, di- 
vide into fivr H;i^;cn, ImiU inuiiily for the |)uri)<ii*e of hauling 
dlate. h]^>l,il. <l lliul on (liiit railway "two honws will draw 
twenty-four wa^'on» one Mage nix time.H a day, and rarry 24 tonin 
each journey, \vlii< h i» 144 ton* jwr day. Thin quantity ummI 
to employ 144 carts and 400 horses; so that the 10 hones will, 
liy means of this ndlway, do the work «r40a" litastnrtions 
arepuMiAedcf tltecaiatisedaod of thenil. 

Another article In the same publlcatton is on the ntillty of 
^ iron railways, and doi rtlxn the nvult of a (tcrieM <if experi- 
ment)', made on Aii|.;ii.>-t Mlli. \7W, at a eolliery nt Meajilimn, 
in l)iili> i-liiri', Kiiglaiiil, "I'lir tin' iiUr|Hi>f ^^( Midniiiit)^ muliir 
V and •i.uif I'lii ti ry pri i f of (iie utility of iron railwayi!." It Mys 
"the irMilt of till' 1 \[i' nmentii was nearly thus: Onehorae,of 
the value of JUO, on a declivity of an inn md flve^ixtecntha 
of an ladi tn a yaid, drew twenty-OM eavitsges or wagons, 
laden with coals and timber, amonoting^ in the whole, to 
thirty-tivo tons, overcoming the vi* InerHa reiK-Mtitlly, with 
pn at rii>e. Tlie Mime liiir!<e, up tliin acclivity, drr" L: '• [' 
With cujie; iii' nl-u ilrew up the road, where theacehvity wx- Ij 
of an inch in a y;i."l, tl.ree tonin." 

Similar purforinanee« at another ivljaeenl cuUiury are re- 
ported, and it is stated that on the nmd on which they occurred, 
"the nils are three feet long each, 88 pounds wei^t, and cal- 
enlilBd to eany two taas on eaoh wagoii, Ud torn ftel two 
indies wldsb on sloao or wood sleepei% placed on a Ih<<i nf 
•leek, so ss to fix it solid and Arm. lite expense of completing 
one mile of «iu h a road, wliere nuiteriiils of all dettcriptionn lie 
c<mvenient, and where lli<- land lien (oji ntbly favorable for the 
dewent, will l>e i Hn (ir i l.i i [.n- im;.', single road, fence<l, Ae . 
exclusive of brltlt'i ■«. rnlu r U, nr any " Silni exjiense in deep cut- 
tlngorhigfaembatiknu lit". Kiiil^ iire made rrnni tw enty to forty 
pounda per yard, agreeable to the weight they have to hear." 

OiumjAt. tMI>ROVEMCXT Of THE ritlMrriVli EXGUDH lUlLBOACe. 

Bmiks' Life of Qeoige Stephenson sUtes that in 1030 Kaster 
Beanmoot laid down voodm rails from his coal pits, near New- 
csstle, to the river iride. In 17rt8 iron rails were first laid down 
at Wliitvhaveu. In 17svi .li sMtp introduced at Loughborough 
the eaul iniu edge rail", and llanchc« Cft«t Upon the tiros of llie 
wlieeU, «) to keep them in the track. In IHH), at Little Eton, 
Derbyshire, Outmm iuk'<l ntone iOee[>eni. Front bin name is 
derived the term " tromwaya." In 1802 Trcvctbick invented 
and patented his railway locomotive. In IMS Blenkinsop's 
engine worked at Leeds, dmwing n eeal wagom at the rate 
of three and throe-quaiter miles per hoar. In IfflS Oeocge 



Stephenson oonslrnrted inn locomotive, and in 1A16 be in- 
veoied a new mil and chair. On September S7th, VjS&, the 
railway from Stockton to Dartingtoo was opened for traffic. 

An interesting condensed statement of the gradual develop- 
ment of tramwavH in Enjjland is Aiminhed in the followinf; al^ 
Biniet of a |iaper read In'fore n nii'iiirig of tlir .\ riinlganialed 
Sieiely of llailway SiTvant* of lireat Britain, in which Mr. 
("lenient K. Slretlon, ('. K., an hononiry meinlwr, traced the ^ 
growth of British r.iilwuys fmni KKWtolKKh "AlMait the former 
yearsMr.IisaumiiMi iihiU the lead in a movement to fwcilitato 
tho ocwveyaaco of oonl from the minee to the points of ship- 
ment by means of wooden w^ys^ oonnsling of orass sleepen 
placed aboBt two feet apart, upon which were nailed wooden 
planks or rails six feet lonj; and about four inches udde. Hiia 

■ni iT of ]iri 'i;r('!,9 alM> inlrodueed fi •! ii -w In < I wagi.n... (n inn 
on till' \M.i<lrii \vji_\s, instead of the onlniiiry tuii-ttlii-el earln. 
Like niii"t mi n. Ihhm vei, who alleni|it<'<l to make innovaliona 
on l!ritl^tl mellioilK, ll<>auniont loat hiH fortune in the attempt, 
and erni rgM from his refurniing sclieracs reduced to poverty. 
Although the inventor.of wooden ways obtained only loss and 
annoyance from his improvement of tmneportatioa fecilitiei^ 
hia iBvention outlived him, and waa bnpravad by being cov- 
ered with Aeet iron, to prevent the attrition caused by the iron- 
uluxl wheels. Thin was ' plating' the raiU, from wiiii li the unrd 
platelayer cornea, the appiellalion Mill iHirne l>y all (ni.-knu n in 
Britain. The trani'ition from pluled w(M>di ti niiU to Mil" made 
of cant iron was euKy and natural where iron working waa de- 
veloping. The rail« for IfiO yean after this form of track was 
tint tried were flanged, so sa to kesp a vsfaiole with plain wlieels 
on the track. 

Ono of the gveatoet impnivamBlB waa introdneed, 1789; fay 
Mr. WlOiam Jeiaop, when coostraetlng a tsllrond at Lot^h- 

borough, in I^'icfutendiire. Tliia engin<HT de<-id«l to aliAiidon 
the flat w lieeU and flanged rail*, and to introduce iron rail* with 
IIhI I.I]., mill win , If. with a flange cant U|)on the tire. Mr. Jcjt- 
Kop « rail was known as the "edge rail,' lM>causc the wheels ran 
upon the upper edge. 'I'hece rails were of cast iron, 3 feel long, 
having a single head If inches wide. They were of the 'fish- 
heUy ' pattern, that is, deeper in the centre than «( the ends, it 
being otmiidcrBd that it oomUned tbo gnatesi stienglh with 
the least expentUtnre of material. They were flutened to croes 

i. 1eepeni by inm pins or holts pausing through a pngecting liase 
at the eniln of the rails. It wii» mxin found that the cast-iron 
prnjeelioiiit were hroken oil', and the railo remlereil uwh^sit, as 
thiTc was then no way of faflening them. This led to a great 
and important improvement. Tlie Imse waa rcm<»ve<l from tho 
rail ilsell^ and cast a« a separate ' dniir or pedestal.' The plan 
of kolliog the cliair lo llio sleeper, und (listening the rail by 
means of a key driven between it and the chair, is in ose in 
England to this day. 

Tlio lung wrought-iron rail was first introduced about the ho- 
ginning of this century, and gradually push«>d out its cant-iron 
predeie.ssor. 

'llie Usual width of the old wimkIcii and caft iron tnnnroads 
practically dctcnninetl tho gauge of our preaent railwayn. Tlje 

ii. >iial width or gauge of these old tram roada was fire fiti oyer 
all, that ii<, including the width of ttie two rails, and, as Jessop's 
edge nila and the Killingwoith tzamroad had tails 11 inches 
wide, the width of two anch tails deducted Aomff feet leaves 4 
feet 8} inches l>etween the rails, or whatwenow OHMidsr tbo 
national gauge. George Stephenson saw no reason lo alter the 
gauge. Tlierefore, he adopted 4 feet H) inchifl for the Stork ton 
and l>arlington, and Liverjiool and Majichest«r railwayK, and, 
when coiuultcd as to the gauge for the Leicester and Pwanning. 
ton, and the Csnterbuiy and Whitestable railways, he replied: 
'ittkm them of the same width. Though they may be a long 
way apart now, depend upon it they will bo Joined together 
si»w day.* The 'flshJjfiUx.' rails, 
adoptod fer all thMt Uaok" 
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nrORTANCE OF TIIK EDGE RAIL. 

Of the advHiioc maile )>>• Ji'!«o|), 1780, by which flangcKl 
whock WL-ro i»uL«(ituUxl Tur lliutRutl railB, a iliHliiigi)iiihi><i Eng- 
liiih enginv«r furcibly says that it "woii; an orgikrtic change 
, , which i\M bct'ii the forerunner of the great rvaulta aecoin- 
^ plished in nicKiern Imvcliiig hy Iniveling by railway. Yi>u 
may Faitily imitgine tho condition to which our niilwnj'B wouKI 
lie reduced if they were constructe<l on the i>riiici|de uf street 
tmmwny»; how tliey would I* ubiilrut'ti'd by iihghl iniprdi- 
nicnts, and how dilUcult Itie comitruc'tion of junctions would 
Im? renderwl, hy consldfring how the siM-ed and convenience of 
railway traveling would have lieen reuirdid if it hiid not early 
been discovered that the rail should be liflc<J cluir of the grouud, 
and (ho guide put U]K>n the wheel inttteiid of the mil," 

TIIUKK UKK-IT H.III.WAV INVKNTIONK. 

It iit a reninrkable fact that previotut to (hia lime no one 
MTiiis to have (>eriou>ily thought of uring milwnrs for niiwel- 
lunoous traffic. The locomotive or ntcnni Wiigon ha<l received 
con«i<lerjition, and tuteam had even l»cen experinientully aj)- 
plied to land tnin^portatiou at low mle« of speed, but the drift 
of inventive effort continued to be towards etesim wagons or 
vehicl<>H adapteil to common road or tiinijiiLv m<ivementR until 

■ wjnie year* after the e<lgo rail aiul ilungnd wheel had been 
devised. It would bu difficult to de.'-igiialc any three general 
ideaa which, alMive all others, hel|H<d lo promote railway con- 
struction, to ft greater extent than this JesMip edge rail, Oliver 
f^vutis' high-presMiire locomotive, and (icorgc Stephenson's fn- 

V^vorito doctrine tliiil (hu railway and locomotive should bo in- 
sejiarahly wtHldeil, like man and wife. 

Ill view of the relative mitinuity of crude colliery and quarry 
niilruotls in England, it is rutlier surprising that (he construc- 
tion of similar lines, even for short distances, does not seem 
lo have licen attempted anywhere in the United 8ta(ea until 
near the cli»e of the firat decade of (he nineteenth century. 

TUE nnSl AMEBICAK BAILROAD 

wag prol>ahly a short one htiilt by Silas Whitney on Beacon 
Hill, Boston, in 1».>7. It is claimetl, however, that this was 
preceded in tho same locality by an incline plane used to draw 
bricks in 17U5, which had as i>art of its appliances a wooden 
tramway, of aliout two feet gauge, on which loaded cars were 
forwarded to the foot of Bea<-on street, while empty cjirs were 
' drawn to kilns at the top of Bi'iicon Hill. 

At one time it waa believed that tho first of such lines was 
constructed by Thomas I-iepcr, in Delaware county, Pennsyl- 
vania, which it was alleged was tinished in ISO}. Bu( it seem.s 
to have been erroneously nntetlutiHl, and a controversy relating 
lo this subject rcflultixl in (he publica(ion of the following slate- 
inents: A millwright from Scotland, named .Somervillo, who 
had seen tramways in his native laml, was employed by .Mr. 
Thomas Lieper to lay a track sixty yards in length, at a grndo 
of one inch and a half to the yanJ, and this ex|ieriniental Inuk 
waa laid down at the Bull's Head wvern in Pbiludelphia, in 
Septemljcr, 1809. A nieinorandum book of Mr. Lieper's allows 
thai in May, 18(10, ho made estimates of the cost of a line from 
bis quarries, and in January or Frbruarj', 1810, Mr. Lie|H>r 
cstiniatetl that a railroad three-fourths of a niilu long, leading 
from his quarries to tho landing place on Crum creek, had cost, 
including the survey, tl.r/i'i^. Ii had then li<>on completed 
under the direction of Mr. John Thomson, father of J. Edgar 
Thomson, who subsequently beoatne president of Iho Pennsyl- 
vania Railroad (\)mpjmy. A minute <if the procecdiiiga of 
A meeting of the Delaware C<mnty Institute of Science, held 
on February 1st, l.sTH, embraced the following: "Mr. John M. 
Bmomall read l>r. Joshua Ash's answer (o the question, 'when 
and where was the first railroad built in the United StatesT" It 
gave credit to tlie road built by 'Iltonias Lieper (o move atone 



from his quarries in Nelhcr Providence (not Ridley), and built 
Oetolier, l>Mlt), as shown by the original drall niatlc by John 
Thomson. Tlie original map was presentetl lo the institute by 
Dr. Ash, who procured it from J. £dgur Tliouison, president of 
the Pennsylvania Railroad Company, eon of the draughtsman." 

The third railroad or tramroad in Iho United Stiitea was probn- 
bly one constriictetl <in Falling's creek, Oit!Bl<>rfield county, Vir- 
ginia, alnjut ten miles from Richmond, soon after 1-SlO, to fur- 
nish transportation fnciliti'esfora jKiwder mill. Of this work Mr, 
Tlionias A, McKibbcn, of Baltimore, in a letter to the Cliicago 
American Engineer, <late<l July l.st, DSN!, iy»ys that it was ilc^viwd 
by (.ieorf;e Magers, and that "it was aliout n mile long, and run 
between the magazine and the mill. It was down n grade lo 
the magazine, and I estimate from my uncle's remarks that 
the gradient was aliout 8 feet in IW. Cross ties or floor joists 
were laid, and the mils, of hard wcmsI, were laid about an \/ 
ordinary wngoii piuge. One mil was grKiovi-d, and the other 
tongued. The mils wen; cut out of the solid timber, and be- 
tween them a (looring, sei-urely fastened to the cross ties, was 
laid the entire length of the road. The coiintr>' was very hilly, 
ntui at one point on its length it passed over a valley alsxil n 
i|uarlcr of a mile wide. Across this valley the inventor erected 
an imntenso trestle iwinie 75 feet high. • My uncle says it waa 
an immense piece of work, securely l>raced in every conceiv- 
able way. Tlio wugion that ran uimhi it was very large, 18 or 
20 feet long in the l>n<ly, running upon li>w woiHlcn wliceU 
alsiut two feet in diameter, composed of double plank of hard 
wof^l, cro?*-gniined lo each other, and securely futciied. Tlic 
wheels one sidtf were tongued, and the othcna grooved, to suit ^ 
their respective rails, and there was a lever or bmke lo control 
the speeil down to the magazine. When the car «ns iinloa^lcd 
it was hauled up again by a stout n<|ie winding on to a huge 
vertical drum, operated by the water-wheels at the mill. My 
uncle has no n-collection of bow they signaled to the mill for 
the r<.-turn trii>, or whether they run the car on time. 

Mr. George Mngeru died in Che.-derlield cotinty, and was 
buried in a church-yard, near Iho court Iiouh<, in 18] H. My 
unclc retumrKl to Baltimore in IH:£t, and at that time the rail- 
way was still in mc, but only as a curiosity, as the mill blew up 
in 18111. Tlie railway was not affected by the 'blow up,' and 
the people around the country used to visit it, the hands living 
in (he neighlsirhoul o]>erating it for (heir own amusement 
making excursions on the road." 

Tlie fourth tramway is said to have been built at Benx Creek 
Furnace, Armstrong county, I'a., in 18IS. Its tracks consisted 
of woixlcn rails. The fifth was prolmbly one laid in Nashua, 
N. II., in 182,'>, and the sixth, the Qiiiiicy Railway, in Mossa- 
chus<>tt8, about four miles in length, built iu l&K, lo haul 
granite lo (he port of Xeposit. * 

The construction of tho 

Ql'IXCY RAIIJtOAU 

WHS suggested anil superintended by (Jridley Bryant, who was a 
builder and contractor of Boston, and the owner <if the quarry 
cimtaining the stone ho desired lo remove to tidewater by the 
railway, which stone was to be listed in the Bunker Hill Monu- 
ment. Chietly on account of interest in that patriotic under- 
taking^, the menns for coiiMruelitig the nmd were advance<l by 
Colonel T. H. Perkins. The plan adopted was lo lay stone 
sleepers acro*« the track eight feet apart, upon which wooden ^ 
rails, six inches thick and twelve inches high, wi-re placed. On 
tho top of tlieso wtHHlcn mils, iron plates three inches wide and 
one-fourth of an inch thick, were fa.Mencd with spikes, Al 
crocaings of public roads stone rails were useil instead of wooil, 
on tho lop of which large iron plates firmly bolted lo the stone 
were placi'd. It is said that the nmd continu«>d lo serve the 
contemplated puq>nse for more than a quarter of » century 
with very «light expenditures for repairs. 
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KNOWLEDOS OP MAILWAjrS JX UK. 



KNOWLEDGE OF RAILWAYS IN 1826. 



LABom or THU nntmvt.TAinA locraTY for trs nmionair or 

rpilK ramfxt mlviHix y nf ntihviiy* l.y hiu li men an Olivrr 
-I- P'riuts Mid John Sicvcim, lliu ><u< pfM of (jriiiiitivo rRilroaJ 
or trammky oxperinirnU in sevcrat ploceik growing intercM 
in nlltragr iuproTOiiicnu that wn mniJiwteJ In Eu^uid, ond 
lhegen«nl pi«cfc«of tbiaoaaiiti3r,emtedftriraiigdMirein 
mm.9 tnflttential moA luportaat drclM to obtirfn more doAnite 
kiiowl('<lKC than hail prcviowdy been aTkilablo of the exact na- 
ture of the English railway*. One of the nutprowlh* of lhi« 
Jtiilciif affain* »na the t)rniitii/jit;'iii in riiilu<lcli>liii>, in I>i'rpm- 
l>cr, 1 Hit, (if the " IVnafylviiiiiii S(»i i4'ty for iho Priuiiolinn of 
Inteniikl IniprovonjoiiU in the Ciittiniunwi altli." At thn ouLtcl 
it containfHl furty-cight nicinlK-ra, cncli of whom «ul*)crilie(i one 
hundced dolIarK, to form a fund for the immi-diatc promotion 
of the otg«ci in view, aiid the Auther lum of ten doUam an- 
ntn%. Eflbrta were epocdily eommeDoeilto espind the iphcrn 
of He operations by increasing tlio number of memben, and 
obtaining nKsiiiitanrc from nuniprntin frirndii of internal inn 
provcnicnt, whicli were Mii'i-c^-jriil, Kurly in 1 '^ll.'i the MCiety 
rr'solvnl to m-nJ William Strickland, K-i] , to Kiiropc to collect 
information rclntlnK lo Viilual'li' iinpr' i\ i in< nls in the conflnn - 
tioa of canals, roadf, niihv:iyH, l.riilgt*, Rtoam engines, ami vaii- 
om induatrial arta. The irti-trui tionstoMr.titricklntul, i/xplann- 
toiy of the Tiem end wi»bea of the aociely, are dated March 
Ufh^iaas. nMfweiigiMdlqrthefblloiriqgBmMftMnarthe 
acting oommlilee: HatUtvir Oiiray, Richard lMil% Jr., Joacph 
Hemphill, and Stcplicn Duncan. Tliey ere iomewhat lonelily 
and elaborate, entering niinut<'ly into di iiuIh, l>iit Iht ir grncrul 
Bcopc, aside from referenren U) invextigiitions of niethodft for 
ninking coke aixl iron, nliiili lie was directed tO iutitllte, is 
indiculed by the following extract: — 

'' It in not n knotvlodgc of abslmcl principle*, nor an indefinite 
and genenl account of their application to the great works of 
Europe^ we deiife to poe w si through yonrlaboce. . , What 
we earnestly wish to obtain, is Hm neui of eneotiBg all those 
works in the bert manner, and with the greatest economy and 
certainly; ami f t iKi -'o iin:i>i.-.rn you will [iriM-uic uml exhiUit 
in your ri'iMirt*. ttll tlmt will ciiubli- tlifw^ who utclerlake 
tlie formation of ciiniiU, railway*, nnil roiuN, uml th>- i on«truc- 
tion of bridges, to pi rforni the work, without such person* 
having tl>o sciencf by which mieh work* were originally 
planned and esficuiud. Touneatermwhkhisbnuliartoyou 
asaBarehitectt we desire to obtaia wofMng planidf dwbest 
eonstrucied canals, and their locks nd iadlMd pbae^ of inil- 
way^ and all means of using them lo advantage; of roads and 
of the niotio of their formation and pr4'ii4'rviktion: and of the 
conwlnu tioti of hri'l>;r'!<. To he niiTe ilclinile on thi.i head, we 
dehire that you furnish ,-nrli niitinli' mul |ia:liculiir ilri-criptionf. 
plans, drawings, aectionit, estimates, uiid directions, as, posaeaacd 
of them, that these works may be executed in Pennqrivania, 
without the superin tendance of a civil engineer of superior 
skill and loieiicek" Hm instraetloiM also lequesled that hie 
Afst eObrlaiboiiid be directed to raihrays. 

Ibe amount of knowledge positessed in 18995 tn the most en- 

UgbtCOed firclcfl in llu' I'liitcd Hlnlc« in rc^unl to railwuv-i ii> 
indicated hy the «]>ecilic instnirtmnn n hitini; to tin from 
which we extract the folli;» inL.-: "uf tin.' ii;;lir v il' niilu ;iy«, and 
their impr>rtancc as a nieana of tran-'iMjrling iiirgu burdens, we 
have full knowledge. Of the mo<)e of constructing them, and 
of their coat« nothing is known with oenainljr- • • Yon will< 
bear in mind in your iovestigatioM of this enljeet tliat we 
have^ as jet, no oomplele lailway in Fennqrlvania; and yon 
will, therefore, ao exhibit your ftieta, as that they may be un- 

d< !>!'>' id l>y ri fcii'tirc lo the dtiiwings which yOU BMjmUlke, 
and whii h uliiili m conijiany your report. 

("onimencinf; in your eXHUiinatiun^ with the p!aii>* f^liserved 
in making surveys and forming tJie line of the route of the rail- 
Way, it \* desired that you ascertain with precision the greatest 
angles of ascent (grades) which the profitable use of lailways 



will liear. In our moontahMHU stata^ tf railways slull be 

adopted, (hey must pass over numerous elerations, some of 
(hem abnipt, and many of them so formed as to render their 
reiliu^tion inijMiswilile. 

I1ie f<iiwi(latiou!i for the reception of the iron rail will next 
require your alti'ntion. rliniatc nutst enter nialeriHlly into the 
deeiMon ui on ilie question how the foundation of a railway 
shall bo niiidc m I'uunsylviuiia; and the diirerenees Iretween 
the moiat and moderate winters of £ngUnd, and the deep 
snows,eaddea and hard frost% variable temperature, and loogy 
continuance of our wintetSt must have your consideration, and 
attention in thcee examinations. Without entering into the 
dul.ject ].ar1irn!ar!y, I nt Kuhrnitlingit, with great dcforenee, to 
your eoiii-ideralioii, we would remark that if masonry could lie 
avoided in the eonstrui'tinn of tlie foiuxlatiori for the iron r.iil.-<; 
if Wood, however large io sisc, and great in (juantity can be 
ein]>luyed here, the inHnaace of our climate upon the work 
wouM be kei iivnrioos. . » In relation to the eonatraetion 
and fbrm of the road and rallii we desire yon to esoeitaln eveiy 
mode which is now in fitvorablo use in England, Scotland, and 
Wales. It is said that recent impro%'emen(s have been made 
in the fui ni luid ]>i .-ilinn of the raiU; and tl..i( ihlferent forms 
are \\>fi\ f ir diden ni iiuriMwtes. How railttuys are crowed by 
wapms heavily liiden, h<i« wa^ioiui p.-u* whin liroceedinj; in 
opposite dirrciions, what meant are taken for tlic protection of 
ndhrays from injury by whaaliiMi properly constructed to psai 
upon them, and how their wagooe and Uieir carriageaareeon' 
stnujied, and of what materiaiif Upon ail thcee auljeeto we 
adcpatfeuiarinitamiation, accompanied with dm^ge whieh 
will make the same easily understood and employed. 

'Hie ex]>en..e of railways w ilt he a suhject of I'areful io>d IMII- 
licular iiive-ti>;ation, In j <Mir (latenii iitH under this head you 
will inform ui of the ceimrale c(w! of each jiart, diHlinguiMhing 
accurat«>ly k iween the charges for tlie foriiuttion ol the line 
and the preparation of the ibundation, and tlie ei^enae of tlie 
twaterisls employed. 

Locomotive machinery will command your attention and 
inquiry. ThU U tiUir^ enlneim in lit VnUed and we 
I authorise you to procare a model of the most approved loco- 
motive madline, at th<> exj of the Koeiely." 

MIC hTRII KI..OI)"!l RKlliRT. 

■Mr. Strickland continue<l to make rejMjrts from time to time, 
his first r^rt on railways and tocoraotive enginet being dated 
Juneieth,ia& He also oteinedn node! flf an Ifaglisk loco- 
motive of that period, which he brought or forwarded to tliis 
country, snd which presumably embodied the first accurate 

and ditaih d r' jirei-eijt.ition of th it important di \iee that had 
ever hi en I'xl.ihilcd in Ihe I rnn d .■^tnter', It hac Ion;; heen one 
<if the "laiidard < ni ior-ilics of lie' Kranklin In«titute. While he 
wiiH ahroud thi! controversy in regard to tiie relative merits of 
railways and canals, which continued for a number of years to 
form a pivotal feature fli American tranapoitalioo stntnilee 
and eKoirls, was attraeling-an inoeaiing degree of attention. 
Thia flMst led the socisty to addnmn httar to Hr. Strickland, 
on September 10th, 183S, whtdt contains the fonowing extract: — 
"f and mi7i«iy« present the m<wt ini]Mirtaiit of utl -iul^. 
jeet» for your attention. I'jHin every nndler eomnited with 
lioth you will be expected to he widl inl'ornieil; and if you shall 
have to deride between them you must Ito able to furnish tlie 
I faeiM 111. I I l umstanccs by which the decision shall ba pro- 
duced. Much excitement prevails in this atala upon tbe qpu^ 
tion whether lailwayaaremperior toeaaal«,aad fhelnqu&me 
that are in progrea in relaiinn to 1|Mb aiw in hnodeof 
men of ini^enuity and welt dttipoied to the cause of Inlemai 



iiii|<toVcne lit. It is, howevi I. f- :ir(tl hy niany that the ijirns- 
tion iM iuceu canals and raiKvays will have nn iiijinioU'. influ- 
ence in I'cniisylvania, as it will divide the frieinif of the caiino 
of improvement, and thu.t postpone, if not prevent, tbe com- 
mencement of the work The importance of cor 
tion in relation to them is ihtis greatly i n cr eaaed." 
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Mr. Btiickluid ihfltfly aAtnmd ntnned to nitadalplilB, 

«nd in Ififlll hif "BapwtCiBlMtmtail Iqr hifle nml hiuidaome 
plate*, mw inucd. Th« {nfttrmatlan fbmhhed >>> ttii^ ]<ublica 



thoiilr, Mr. W. Hiadl Wiliaii, in Ms boIm <» iatmul im- 
twovements in PenMylY>iii«,«iy> Ot^f^fc Otat tinM niltnyi 
were only l>eginniiig to ■ttWCt«W«BB»mfcc|iilifpgwicfffnml 



tiiiii n'iiilrn-(l uto-fiil H«rvii'p in n iiinoctii'ii willi t\ tiiiMil>i'r (if: triifTl ■ in I llii iiif- TiiiiitinillittlllinnihltifllltnlhfflimmillithiW 
ini{»rovemiuitji, uid cspeciully <'aiiii1ii. Bui a cuupclunl au- 1 full iiur iiiiportAat." 



RAILWAY PROGRESS FROM 1825 TO 1830. 



rpU£lMttulf of tbethijrd decade of the ninelMnlh coMiuy 
X KB «ffaalflil period. IkHamied m endnriqg whicb 
•nflldeat dMiise* in <he prarailing Mntimmt w<'r« ellbelcd to 
makelMOkTigoroue itiirtTni; point in ntilwoy improvcroenbi 

in feveraJ scctiom* of the nnnilry. !"[> to isi' all :h tu il «i.rk 
liiul bvi-n c'liiitiiU'il to 11 fciv ( rmic railroiuls. Slu Tlly at'ti r tlir 
i.nMir.\l.<iii (if Mr. Strii'khin njcii.-i. lln' liiu'cf tlu' Mr.iuh 
Chunk Kailroad wm Imilt fur t)ic inirpiw uf ctirryiiig uiithrncitv 
cool, and when it mia finiahnl, in 1827, it rormed thelongeat 
•nt HMMt importnot woric of the Icind tbeo exiititig in the 
United Btetee. Other nihray or tramway lioae were Imill aooo 
aA«r or aliout the eene time^ for aimilar pttipoae% the leading 
ol^ccl being to ftimhh cheap tmnsportation between coal niinm 
located on elevated moonlain regions, and adjacent <-niml!i luiitt 
on the lower level which rorrpsprmde^ »ilh thnt of tlio rivirs 
from svliirli wiitiT Mii>|ilii'S wcri' ilniwii, 

Thpw wcirkrt remiirixl iiiclinod pliiULt, on which rails were 
laid, ami a ri .i^rivanee of tliat Icind wan uacd by the l^high 
CMd and Navigation Company at the early period of ISSO. 
IneUiwd pianos formed a ver>' important fisature of all nOwny 
prqieole intended to provide routea tor moaataioou dietricta, 
and the extent to which thqr ehould be aubatituted for heavy 
pr-.irli's fontinuwl t») bo a debatenble question for a IcnRtliy 
periixl, n»e original inclined piano at Miiurh t'hunk may, 
therefore, perhnpit l>e considered iw an inipurtaiil adjunct or 
forerunner of the early niilwayii. A short railway wa» built 
aliout 1827 ill Schiiyllcill county to proviile n connection lie- 
Iwcen coal mine* and the Schuyllcill Canal. And on the rail- 
way connectiBf coal minaa of nortli-caatcra Pcnna>ivania witli 
the Delaware and Hodaoa Qmal, in 1829, the firrt American 
work of • gennnie locomotive, imported Ann England, waa 
performed. 

There were other contemporaneous events of considerable 
aignificance, three of (he nuwt iiniMirtuiii i<[ which were the 
paaaaj^v of an act by the IViui") Ivaiii^i legislature, in IsiS, 
which provided for the constnu iKPii u railway, by the state 
of Pennsylvania, to extend from Philadelphia ttirough the city 
of Lancaiiter, to Columbia, and thence to York; the ineorpora- 
tioa of the Baltimore and Ohio Bailway, to estend from Balti- 
more to iOBO e^Ue point on the Ohio rivtar, by Maryland 
and other iUtea, in 1827 and 1828; and the incorporation of the 
ChadHton and Hamburg Railway, in South Carolina, in 1827. 

BIIORT RAILWAYS .18 JIHINUW OF CAXALH. 

The eonpletion of the Ant importaat imilw»y in Ihia eona- 
tqr and the flnt nae of the looomotiYe, were the reanlt o^labora 

of canal comimnies, or of partie-n who wiahod to reach their 
lines, anil this fact niny Imvo luul a bearing on the protracted 
ditM Ufimn ri-'hitinn to the ri\;il iik rits ■■f rainv;iyi> aiui caiiiilH ii-S 
channels uf coniniunication ovit a j;iven r<ivi(e. It liust alrenily 
l>een dhown tliiit the i>riijKi«itioii of John iSteven» to construct a 
railway instead of a canal as a main artery l>etween eastern ojvd 
weatem Kcw York waa ignored by the New York commiarion- 
etain 1811. And although heieoommended theoooatniotifmof 
n railway between FhitaddphiaandPitliimightothelegialaliive 
of Pennsylvania before 1830, that body, in ita subsequent action 
in deciding upon a main line of public improvement* between 
tho«e citic*, il>n ^ ui.l seem to have deetneil rni! « i \ < im rtliy uf 
■orious con-'idenilimi. except for the part* of the route [iro- 
poaed on which cnnal conMrnction n'{>ul<l have >>een untli<ually 
difficult and expcnaive, which were the rcgiona between Pliila- 
delphia and ColtunUa, and the aoelivitica of the Allegheny 
moimtaina. To eaenie even tbia eooocaiion in Carar of rail- 
wiyramiadifllanU. Omali had beac tmted end l andated p«ollt> 
a iODW looditiei^ and llio Ms Oanal, of Hew Torii, 



promiBBd to be a mi^niAoent iuoccea. Whatever might be 
aaid of ndlwagn fheorelieally thara vaa little or no poeitive 
knowledge in regud to their titilUy «• atMnuaa for miacellaa^ 
eooitraffle. Indeed their etnrdieitedvocaleaecarcely ventured 

t'l rcri .ninicn<l tlirni cx<cpl for rai>iil [■;i.<.-.i nf;iT inovfirienta, 
anil fi>r tliv trau.'^in irtatii m of lif;lil and l'<l^llv d<K'-'ri)(lii ■iis of 
frt ij;lit, tSiat i nuM atlonl to pay lu>;h chart'cs ti i cnHure rapid 
tiiovemenL A atagc had been reached in which it wn.i ac- 
knowledged by advanced thinkara that there were aome routea 
over whidi lajlwnya oouM he profitably constructed, but it waa 
for a protraeled period difBodl to eecure mcana to build new 
lines thai were not fattaDdad to b* oaed mamly aa aubititalee 
for the portagea, or eoanee^g UbIcb be t ween water eoiusee, of 
prinDtivf Indian and colonial overland nuivenicntf. 

Tlic Liallimuru and Ohio, however, wa« dc>ii;ni'd as n rivn! of 
till' ('in'.tijM akc and Ohio Canal at the outset. Tiny l^illi be- 
came tir>;ent applicants for state aid from Marj land, and an 
animated struggle waa prueeculcd between thom; corporation!^ 
which embraoed lengthy dieenariona of the merits of the rela- 
tive methods. A atrong poinl ia fiivor of railwaya. which waa 
probahly of aufident importHice to detennine doubtfiil caa< 
testa !n their flivor. waa the aoeeeea of the Unt two EngKiih 
lines used for general traffic, the Stockton and Darlington, 
opctif<l in isi'i, and the Uverpool and Manchenter, opened 
I in l:^2"J. 

Neither the Mauch Chunk, 8cbuylkill, or Delaware and Hml- 
I Ron linea cotfid have lieen expected to give much of an inipctuH 
j to railwaya intended for misccUaneous public uses. They were 
mere atljunela of Canals inlttuded mainly for the movement of 
j coal It waa oatunl that the fliat nilway voric of oonaiderable 
I consequence aliould be oommenord for tbia puipoae. and per> 
haiw equally natuml that BOO* of the pioneer coal railwa)'a 
I were lengthy, iruumiuch a« the belief tlicn was nearly universal 
that cheu|i 1 1 uii-j II .rt;iiii i:i i niild mily l>f' wi iiri'd iin natural or 
artificial water routes, and the main cost of cool at itic place of 
conaumptioniBmadflapordiaifaaCorBioviQglt. OTtho 

PtICST KAILWAY IK ISB aaniTUIU. BSGIOR, 

Coal and Iron and Oil says: "It was not until 1827 that rails 
« cri' n-irti ii\ the (Schuylkill) niiiic.-i, and up to IM.*.! the real 
waj) carted over common mud roads from the inines to the 
canal. Abraham Pott, of Port Carbon, wait the first to build 
a model railroad in the Schuylkill region. It led from his 
mince to the caiuil, a distance of half a mile. Boon afler the 
HUl Creek Railroad waa built from FortCkrfaoo to the Broad 
MoimtidB, aboat the prcaent town of 8t Chdr. The dM«M« 
is about three milen. Tlio cost waa 13,000. This was in 1829." 

A historical sketch of Pottaville stales that in isa'i the Schuyl- 
kill Canal wiix openetl to Mt. CarUm, then a Kudurli of I'otts- 
ville, and in 1820 lUul 1827 ,\br«ham I'ott liuill a railroad ex- 
tending half a mile in length near Pottoville. The railw ay wan 
mode of wooden rails, laid on w<KMlen sills, and was successfully 
operated in cwiying coal, which, previous to thai time, was 
hauled in magonB to the canal, and tbenoo aent to market. In 
US9 the direoton of the Sduqrlkin Canal came to Pottavillek 
and viewed this primitive road in operation. Tlkcy were taken 
by surpriae when they saw thirteen railroad earn loaded with 1} 
ti'D-i eatli, and they Were shoiket! «li< n Mi. I'ott, the jirojei tor 
f.f this corduroy rnilnMul, told them that in les* than ten years 
a railroad would be in oiMTation along the line of their canal. 
After evenia proved that he waa right in everything except oa 

to time, for it waa nut until 1K42 that the tirst train pasaed asff 

the estanaion of the Philadelpbin and Beading BtttP^ 

MkOMbCB. 

The FMMvilla Boaidontadah hi I 
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of ft committee of the legisloture of Pennsj-lvnnia relating to 
coaI, laid: "Fravioua to (Im eraclioo of any of (be public rmil- 
road» oar «nUrpti«Ing fellow-dtiMO, Abtaham Ta/d, eonitrncted 
• milnad from bit tnmet, CMt of Fort Carbon, to thAt place, 
nakiniralwlfinile. Thisw!rTi!dH«inodel,andiiM]rbatMiMd 
the bogtooiog from wliioh nil orlgiimtfHi." 

THK MAirll rlll KK RAILWAY. 

Profcwmr Sillimnii, in NotoR i>f a Journey to Mnnch Chunk, 
(luhl:^llol in iKii). in rfft rrinj; to (lie .Afam !i Clinnk Kuilwny, 
say? tli:it Mr. Jixiuli M'liito, then llic lejulitij; fljiiil i>f llie ii>ni- 
jiany wliirli liml ronutriictctl this pioneer Hno, "ulafes, in K 
puhlir document, that their railway ah>nc had saved them 
$Su,t)liiJ, l>ut thut ho doM not Ibink it economical, on account 
of the wear and tear, to tmvd ovar raiiwaya biter than six 
nllea an hoor trith heavy loada, union with pawwigaH and 
valuable gncMLi, which will bear heavy tolls, so aa to reimburao 
the ejEjicnse of repairs, which in of cnurw greater an the motion 
ii more ni]iicl Slill, U>- i-i nf npinion tlut ft milroixl may l>e 
eon'-triK-UHl (■uni< iciitly Mili'l, t-lroni;. niul (rue to udiiiit of ii 
inoliiMi (if sixty miles an hiHir for ii sliort linn . ' 

I'rofvsMir Hillinian says tiie Miuu h ( hunk liiulroad was built 
in throe nionili-' lUn r the \V'm.i| useil in its construction wa« 
growing in the fureaL A Baltimore and Ohio oommitteokwliicb 
fanpootod it, thoqght ft « veiy aluple aibir. 

Mr. Josiah White formed meb an un&vorabl« opinion nf 
railway*, on account of the ntenwily for frequent and expen- 



sive ro|jair.-<, wliieh was developed OD the .ihi r' lir.e lie hiul 
const ruetetl, and the high cost of movement «i ei>ni[':ir(il with 
cannlit. that he cfintiinir.1 ir> ]«' n firTii a<h<H'ale > i!' tin' l:.tt* r 
class of im|ir<ivi'meiit.->. ami insisteil ujMin the recunslruclion of 
the canal after it had l>cen nearly dectroyed l>y a frediet, at a 
time when the aubatitutian of a railway would have been ad- 
viaaUe. 

TIIE llFI.AWARE AND IttTl^iV n^IIAVKY. 

Of tlie verA' early cual railway.^ in lVnn^ylvannl the hmtreit 
ftnd nuwt ini]i'irlanl wjis that eou«lriu t<r<l by the Delaware anil 
IIudiKin Canal Company. A statement publisbei^ in J.sj;*, hy 
Jacob S. Davia, eayg: "Hie Ijickawaxcn Ouial, conatructed by 
tbe Delawnte and Hudson Canal Company, extends from 
Honeedale down by the eaatem end noitbiarn aide of the 
Lnckawaxen river to ita mouth, deacending S7I feet by 37 locks. 
The Delaware and Hndwn Cunnl is cnnneeted with its lower 
e\tn>tnity, ami extetnU down the i ■.ftern ■'iilo of the ]>ela«are 
river to ('ar|ienter'» I'oint, ami theme In KiiiL.'^toti cm the IIuil- 
s<in river. The Iju ka«'rt.Ten ('an;il is fi et wide at hottom, 
32 feet at tiip. ami '> fi'et deep. The iKiaU that navijfate the 
canal, are 70 feet lunK. feet 7 to t> iiiehe," wide, and carry 'S> 
tone. From Uoneadale a railroad extonda up the valley of tbe 
woat branch of tbe Ladcawuen; end croiahig tbe river near 
the mouth of VaaenlnB brook, it oonliBBM in m wwletn direc- 
tion through Otnaan township, and acraea the Ifooaie moun- 
tain at K'l^'s Oap ( .irlmndale, l)cing 10 mile.-i in length; 
overcoming an eh \ a(h n aii l rleseent of 1 Sli feet, l y s itK lined 
planes, one of \\lii> li i> m ar ide iiaiulli i f \'m;auken -two on 
the eastern and livu on the ue.-^leni side of the mountain. At 
tbe head of last hwUned plane is erci iMl n building containing 
a italloneiy atcea enginei for tbe pnrpoee of awiating tbe 
wagnna In tbe aeotot and deacent.'* 
H Qaorie W. Bmilh, writiqg in lune^lflSa^iejni "Iba eompnny 
have excavated a canal horn the Hndaoa to the Delaware, in 
the i-tiile of New York, nienee the route of -.1 miles, nj. tiie 
l^ekawaxen to iho forks of Dylierry, is in IVnnsylvania. Al 
this place the canal ti riiiinatc", at a distance of \(i'> milen fr<ini 
the Uud«on, and 33 from the (ireat Ili^iul, on the Susqucbanua. 
il ia in contemplation to f<irm a ctmnectiun between these 
' points by a railway, to be constructed by another company not 
yet incorporated. 

From tbe fivlca of tbe Sybeny to Oarboodale, n diainnce of 
15 nOea neariy, a railway ia being conatRieted with timber 
raila, guarded by iron ban, and reeling on alOQe auppoita. It 
ia calculated for the employment nf horse power and locomo- 
tive eni;ine!i on tlie more level jmrti'in-i. ami for stjilionary 
Dtcam enf.'inei' iiM the im lim-d planes. Tlie estimate fi»r tlutm 
15 miles of railway, inehidinR all the machinery, is |il78,2'28 

(tile greater portion of which baa been expended), a aum auf- 



fident to defray the citst of only seven miles of the canal which 
it waa once intended to construct over part of the routa" 

It waa on a portion of this railway, between iome of the in- 
dined pJaaeamentioneil, that 

rat fast uxou<m\^ skhvicb 

was pertwmed in the United Statea or tbe weatem continent, 
and it ia a notable Ihct that thia experiment waa so uiMatirfko* 

tory, chiefly on nccotmt of the imperfect nature rtf the railriNid, 
the exee.'w fif the weight of the en^'ine i ^• i t:,.. weiMl.t ],!e- 
scrihed ill the onler given for it, and the liiiiiti <i mhik- for lix-o- 
niotive pert'i irtnance* on the short "jvuces l>et»<'<*n the inclined 
planes, that the pioneer of a mighty race uf steam giants waa 
speedily discarded as a thing of no real utility in the surround' 
ings to which it waa applied, after doing all that could naaon- 
ably be expeeled. 

|/6f this locomotive experiment, a modem account saya: "In ^ 

1828 John B. Jervis, chief engineer of the Delaware and Hud> 

.••1/11 Ciinal. M tit his o.-'si-'tikMl, Horatio ii. to Knj;lniul to in- 
vtatigale the application of elenin to land Iransporliition. Allen 
Ih'i aine ronWneed that Stephenstm'g ideas were destined to 
revoliitioiii/o commerce, and he, therefore, l>oughl for the cnnal 
company three engines to lie used on the initial railway in the 
United SUitea. In M^r, 18^. the fini of the engines waa landed 

for ione weeki. It was queerJoaking eoou^, hnTing ftntr 

wheels connected by rfderoda. Vertical eylii>derB on each dde 

of tlie rear end of the boiler i-oriirnuni' iileil motion to a v.ist 
sviilkiii); heani, atlai lieil to the mle rnU of thi' ihnin^ wheeU 
hy otiier loni; iron rinl-t. The i ii^iiii' wu.^, iinlei<l, >o c. I'.ered 
with rtjils and jointf thai il rc*cnihled a va.st j;ra«»hop[)er. Hav- 
ing l>een delivereil at Uoneadale in duo season, on the 0th of 
August) 1829, Alien had it pat oo the track, cooaiating of bem- 
loek alrfiigMi at iiil|,iD aediaa,6XlS iodMikflnwIddi ben 
of rolled 1104, Incftea wide, and on*jialf inch diidc, wan 
sjiiked. The beoilock laila were supported by eapa of timber 
ten feel from centre to centre. 'Hie etipine weighi-<l seven in- 
.stead of thn-e t<in«. as hud lu en agreed U|»on. The rails hud 
been warped, ami a- tl s r phI ( rocicxl the I.ackawaxen river, 
after a sharp curve, on a slemler hemlrM-k trestle, which, it was 
believed, would not support the engine, Allen was besought not 
to imperil hia liiit on it. Ue knew there was danger, but, am- 
bitiouatoconnectldaname with tlie first locomotive in America, 
he determined to take tite riak. He nm tlie ei%ine up and 
down along the coal dock for a few minutoe, and Aien invited 
some one of the largo aioembly present to accompany him. 
N'oho<ly Bcreptetl, and, jnilling the throttle valve open, he said 
good l>yi- to (he iwi',, anil ila-lKnl awBv from the village arotind 
the abrupt curve, und over the trembling trestle, amid deafening 
checre, at the rate of ten miles an hour. Tlic Stourbridge Lion, 
as the engine was named, was attac hed , after the trial, to trains 
of coal cars, and drew them ea ti Act orily on the doeka; bat it 
could not be employed to advantage on ao di|^t n ndlw^, 
whicfa oonld not be Utiedtotha engine on account of Uw ex- 
pense required. The IJon was, therefore, placed in a shanty 
ou tlic docks, and stayed there for years. Finally it was taken 
to |iii (i <, its Imiler being carried to rarliomlule. ami put in a 
foundry, where it is still iu use. Tlie otltcr two engines shared, 
tbe same &te." 

TOM CHanuMmr tm xuamn m mmn outouirA bailway. 

Mr. Horatio Allen, the hero of the first locomotive trip in 

\ir.erii ii, I..11! na eived the ap]Hiinti!n tit i-f chief engineer of 

what \*a> lir>t km ivMi us the ('har!e^llm ami Hiimbtirg Railroad, 
and siib-i''|m.'ii!ly Iw-eamc the Siait'n I'.irolina Il.iiln 'ml. a short 
time hcfiire that trip was made, anil he states that iu September, 
1880, he WR.1 at Charlestim, S<inth Carolina, to enter upon hie 
nawdutiei. Tbe South Carolina Bailwi^ oomplaled the coo- 
Mrttctkm of a portion of their line during the eaiiy years of 
the third decade of the nineteenth century, and preiinfaMty or 
experimental operations had been Commenced previotutolSiM. 
A Miiitlii'in journal sMte-itbat "'.he original churte.-- of the com- 
pany wa.H oli'aiinrU from Ihe.Siuth Carolina bri-latiire in l.Hl!7, 

1 k.-iof >iiIiN riptipiii Ix ingoiK'nod in February 1 -f that year. The 

earliest projectore of the r lail were .\leianiler Black. Tristan 

Tupper, WilEiBi Aiki 1 > ^ Tge Bennett, ami others, who or- 
ganised tbe ooiiveny m Jday, 18S8. In tboae daya tbe railroad 
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WM tL UiinK of the future, mitl ttio uri^pnatolS W«f« met On 

•fwy ads with J«an snd ridicnle. Tbey did not Men tlwm> 
mWm to lwf« aaj dmr JdMof tb* vxtent and NOpe of the 

project which they were underUking, and the fear of ridicule 
mado them pun<ue their plain in nccret In February, 1829, 

tliey ni;i<Ir iiii (.■vjK-riinfiit. llioy Imilt <iiir' luiiulicd iind fifty 
fo< t i>f riiilwuy truck, vi-rj' crtnlc it in W i iilwortli ctreit, 
ChHrli'ston, ami pr<M urc«i li fmir ivlioclt-d ciir updn wliieh liny 
ptnrcMl forty-«*v'eii liaiiw of euUou. A iiuilo wii* hilclit-d to tlie 
car and drew tlio IinuI with eiise. Tliiit wan a rvwtation. It de- 
Tdoped Ibe drawing capociliM of the mule to m extent tluUt 
had never been dfearat of iMrfbra sad liupind the oooqnra^^ 
with rcnowcd confidenre and hope. Th«y began to entertain 
tJie idwiof ntnmtig a milroad between Charleston and Anguata 
w i(ti II mil' |ii ■« IT. mill fjiw ' tnillii.iH ill il,' Kiiili. il.]r[n cl liy thi.'* 
experiment, two months later one hundred and seventy feel of 
WM laid en Cbiibolm'i lAtOt, and upon tfaia dw imik 



(flat iron) wore Imnaiiurtetl from tlin nhiji. Id JimMi 18S9»a 
meeting of the ctuckholdeM waa held and diroelon wats aa- 
tboriaed to begin work oa the road between Cbarleaton and 
Hambuig. At thii time the company had received alxint five 
hundred tonsorrailii, and the legialature had advaneed $100,000 
ill the way of a li .iui. 

On tliii l?f of April, iKKt. otie mile of the Soutli Carolina 
Riiilroa<l hiid lieen laid and tlio fir?*! train wu.iiitarted over it. 
The 'train' consisted of a cranky four-wheel ear which carried 
thirteen p{!niona and thicatona of freii^t. It waa propeDed bjr 
mMuwofalaiBe iqaan ■ail,whidi waa r^sged ap onanmt 
and aooompllriwd a apeed of liAocn milea an hoar." 

or the cunatmction of interior portiouaofthe South Carolina 
Railroad, the atory i« told (hat when n lot of wheelbarrows 
nrriveil in a district wls< rf (In \ wen Im iKed by alavce, they 
commenced uperalioua by oanyiug the wboelbarrowa on their 
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mnuuimnn tcik >«itirAT Avnwm 

WHILB the period between 1825 and 1830 waa pectdiarly 
important in niovementt< which laid the gronivilwork for 
propamtiotif< f ir rnilwuy cutis'lriii tiof.. ii lmii geari ely Ins «iid 
that any railway intendi-d for nusei Ihiiieous triiiric was com- 
pleted and in Btircessful oiwmtion in tho I'liited States before 
ISaO. That ia, therefore, the year frMin wlii< h the growth of 
the American railway ■j'alem ia generally d.ued, and about 
that tima^ or s few yean later, teal or imaginair dilficaltiee 
wan aulileiantly orwocnne to render railwaj pnjectaof one 
kind or another a Mibieet of aerioua oooaidcratioa in nearly all 
the loealitiea in which the growth of traffic, population, wealth, 

and ihtellij^eneo. and the nK-^i iH f iidequitte walarHNlteagave 

to Mu U i-rlieme» a riitional hope of siksiiw. 

The cuna], iitage-eoarh, turnpike, nnil steanil-oat were each 
aiid ail well «dviuice<l in their esitcntial features when the rail- 
way first appeared. It eanie aa the rival and atljunctof facilitie!> 
gradually developed up from low to high poinia by the alow but 
I of centuitib *Dd H came to atiV, beoanaa all 
I to aatiiiy the public re<iuire- 
meata. Before the railway (here was a long aeries of prepara- 
tions. Turnpike, eaiial, and «tage-coBch c<impani<'s liu'l fninil- 
iari/e<l invop-tors with the corpoinUc cornbinatlong neeeisoiry to 
ensure rai'.way hUveeiai. Many advuneea had ht-en niudu in 
mechanical progroaa, and notably in the ini]>rovement of the 
Haam angina^ which had Iwen auccesaftilly applied to various 
purpoeee, and aqiocialiy to tiaoaportation bi ateamboata and 
■teamen. Quria|es, ooacbea, and wagona bad abo been greatly 
inpravad, and turnpikes promoted thanaeof Bupeilavvahicle)t. 

Of 18S0 many of the preliminary obataclca bad been cleared 
away, and a imnilier of tl»^ ( mulilion.s iieee.'i.^.iiy to .sn ure tiue- 
cesw Imd jjrailuiiliy heen er*lalili-'lied. In ad>litinii to the eor- 
porate training; furiii-hed I'V various roniiiiinieh, llie i-tute of 
New York had set an example, in her w alou.-i .-upi-i rt of the 
Erie Canal, which other oommoawealth* were <ll^l>o■<^<l to fol- 
low. Iba United Btataa fovemment bad built the national 
road, and advanced aotaa money to canal achemea. Thnaaev- 
end pomible methoda of obtaining the means neccaaaiy to oon- 
•tmet important llnea had been eug^'osted, and theio waa a bir 
pri/-]i<rt thai promising routei< ini^'lit It ituppoCtad atthar fajT 
private capital, or city or state !-uli>crl|ilion-<, 

Tlie fact was hI.ho clearly r<-ci.L;Ki/i-(l tli;it m ither i<teHUil>oat«, 
tumpikea, nor canals would fully pruvide for all the Lrau8]M>na- 
tion requirements of tl>e conntr}*. There were thriving inland 
diltriola which oonld not be adTantageoualy reached by «v de- 
■eriptkm of natural or artifleia] water eonnwe. 

PIKXiKmi OK hTE.VMnOAT MOVKMEST*. 

The inicci-aa which had finally attended eteambuat operationg, 
and the large number of distrirln in which iteambuata had 
I introduced in the United Butes before aeliva cObita to pro- 
Important railway oooatiuotioa were oonunenced, must 
have afltedad eouldanUa inetdental aid, in varioaa ways, to 
10 



some of the early railway operationa. At all events, it helped to 
train men in the operation of ateam engjnei, to increaaa the 
amonnt of available mechanical know1ed|;a rdating to the ap- 
plication of ateam to transportation either on water or on land, 

and to give to some of the raniifieationn of early American rail- 
way atfain! the lienedt .if i" Iter truinin); at I lie ou!'<et than \vi mid 
otlierwiiie have li<-en av.iilaMc. Such (XoihI fortune certainly 
awaited the early New .IcrM y l iiiln ml-*, which called into their 
service memheiM of the .Stevens farnily, \\ho hud been experi- 
BMOlingwitfinr operating «ucresifully steamlmatH for more than 
aaooraof yeanyaodwbowere enabled, by this ezperienca, to 
materially inereaao tho praotieal valae of thdr labon in the new 
field of effort in which they won new bonora. 

The progresa of American iteambnating from 1807 to 1S30 it 
inili i'. ■! I'V (itriciiil staleiiii'iit.-, nliicli show that the re[.orted 
number lUiU Uiuuage uf «lcameni of all clamiea conalrueteil waa 

asidlowa!— 

Tonaag*. 

From 1807 to 1«S0, InehulTa. tn 25,7V7.T7 

Fmm 1«2I to 1890, hicloalve 888 85,211.60 

Uj. ti I ami ini hilling 1 '^'-M there hail ln-on hiiilt on the western 
rivem 71 Kteaiucrv, nie;i!<uring 14,207 .£3 tons; 62 nteanieni, mea- 
suring 10,J3(V4.43 toni«, had been tiuiltoa the Atlaotn- c<i;i«t, ai- 
clusiva of Mew Enghmd; 4 ateanei^ meaaoriog V2XM lon% 
indodiag one steamer of 888y57 tonik built on lalce Cbamplain, 
had been buiiton lbekke« and one of 21&M tana had been 
built at Mobile. Up toandindndinglSSOtberehadboenbidlton 
Use w( -;crn rivers ™W steamers, nieju-iirini: 'A .'*'»'<. tons; 188 
steamers, niPHflurinK M.Ol'.KS toii-^, li id iKtii lasik on the At- 
lantic coitst, exclusive of New Kii^ilaml, and II sleatm r>(, nieik 
suring 2,208.(H tons, hiul l>een built un tlio nuitliem lakea. 

After lti30 piun i ei in the eonistruetion of steamboats on the 
wealem mm, pchidpaliy at Fittabuigb, Cincinnati, and Loub»> 
villa, MBliauad to ba rapid, bat the buaincai waa subjected to 
conaidamUe fiiieluaUona,cra«hig out of variationa in the de- 
mand for new tmnspoitation ibcilitiea or other caaaM. 

The number of isteanicrs Imilt in Xew EiighinJ from 1817 to 
1S1») inclufive, wa.s ]>*, of un averano ttmniigu of bUhU 112. 

Before IS'/) liueii of (■leandjoats had commenced rutming in 
New England which fuunected porln of Maine and Boston. 

Ibalbdatcamer waa introduced on lake Ontario iu 1816;la 
steamer WM launched on lake Erie in 1818^ which traded aa Jar 
weatwaid aa Mnnbinaw, Ifichigan, but waa wracked halm* tha 
i-ldoe of the year; aarcnd other kka ateaman war* boHt and 
operated before 1890t and during the third decade eight adfi- 
tiomd lake steamers were eiinj<trncte<l. 

.Steamlioalis were intrixluecfl on s<'vor«l of the eastern ritan 
and espeeially on the Delawari' K'>oii after the iiufdiwlbl opan^ 
lion of the Clermont on the North river in 1807. 

In 1820 the gteamera in anvlcs along the Atlanlie ooaai wan 
distributed as follows:— , 

A* Hxw Yobs.— The^ff'^ "'Julian on Long btand 

aound, betwaM K«w W *aq|{. Haw UaTan, 
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rlifinj;int; in (O nrOvMvnci'. 'The Ric'lmmnd, (lian. i llor 

I.ivingKt<iii, ranijiim, wwl CWr of N«>pluiio on llii- lluilxin, from 
New York to AllMiny, nnil tlic Kiro Kly lo Ni'wburjjli. Tlii' 
<tliv«- lirnnch, New York lo Nuw Drunswick. TIh! Hwift, from 
Now York to PUizAbeth. Tlif? I'nuiklin, finni New York to 
Sbrewibuiy. The Atlanl*, bom K«« York to £Uubelhtown 
Point Thfl BelloiMH from Haw Bramwide lo ftatan Iilaad, 
nnil the NaiitiUiK, fbom Mew York to StiUen I aland. 

At PiiiijiDKi.riiiA.— The Praniiylvania axitl .^im run- 
nini; from riiili«»K!phii» to Itonl^'iitowii. TIk' l*luliul<l)iliia, 
from iMiiliulolphia loTriniton. 'I'lir W illium I'l'iin umi liri^tol, 
fnim I'hiliulcl)i1iiii lo HriMtil. Iln- Sui" ri<ir un4l VcMn. from 
i'kiiltukilpliut to WiliJiiiiKtoit. niul the liiUiuiorc an<l I>i-luwarL>. 
firom FhilwMphbi to Ni w Ou«tlu. 

A* Bmaomw.— The United SMm aad Fhibdelpbia wero 
mnning froni Bultiiiiore to Frandi Town. Tba Virginia and 
Norfolk to Jforfolk; the New Jcnwy lo ff^kton; the Marj-land to 
Buton; aod the Eaglo and Siirpri»o worn <in no ri'^ulnr roiilog. 

At WabHWOTOK. — TIip nU'imur \Vii,s|iitiK't"i> rnii to Fr«l- 
ericicBbuiK, nnd the new glc^amer I'oluniui', liuilt at Norfolk, 
W«» pot upon thv routi? hotwi>rn thiisc two port*. 

At Norfolk. — Tlie stcainon RtMnoke and Kichmood ran 
liotwoen that port and Blduoond. Tlio PowhaiJUi, Moirfiuii;, 
and Bea Hone were abo on rontca from that port. 

At CUvahxah.— Hie eleuMr Entcrprtic, iee.10 tons' Imrdon, 
WMninninj; t<i niarlmton end liver porta in that vicinity. 

On tlie Atlantic roojit tlie notable pvent had alito iM-currrd, in 
I si'.i, of (itiiiij; •>ut tin- Kl<-anu-r Savannah, whii'li liail croHjinl 
llic ot'jtan, purtiy liy the hclpof lii-r iijiil!', xiiilinj; from Stmiiinuh 
to liverpool in tncnly-livc dayx, ihirin^; rt^lil<-i'n of which licr 
engine ysm workiMl. f'hv was the lirsl xlranirr to crow tlii> At- 
lantic. A stoanicr wiw huilt, nnd o|K-mtrd for three yearn, tr> 
ply between New Yorit, Cluuloelon^ Uavaua, and New Orlcann, 
wfcicli made her liret trip in 1890|, and wliidi mw mecoaiftil in 
KiKnnI lo Kitfety and fpctd, but uiiprolitabie finanrialiy. 

Die MunilN-r and tonnage of new stcamlxMta or stenmen* con- 
ntructcd on the Atlantic * ..a-t. in Xcw York, riiilmK l|iliiM, and 
IbiUinioro diMrict», fiuiu to 1880 inclmivc, was a» folio w« — 

Vc»r. Vflb T.)liri«si' 

lf.21 »..«.....».. .■»..»...«....•...»........« • (ll.'i .so 

, , 4 Wt2 

1M23 4 Oati B7 

1I4-J4 ..............a....... .IS iitOIW 

im I* 2,RH7-.'i 

liot ....M i.r-i^ M 

1837 14 s.uHt.ai 

1H2H M....... M 2.H20.63 

1K29 IS 3.3nO04 

IH30 IS 3.130.13 

On wertem riven ateaniboat ooDatmrtion previona to IK."-') 
bad lioon mora npidtlHUi in ai|y other aactioo. lliepnigreits 
weaqweialVtaiiidiirorolSirtoUaa UiaalatadthatflwnlU? 

to 1837 titers were Imilt at dnrinnati fiS ateamoni, moamring 

•t,,-?!*". i;i t, t,' From mIx.iiI ISl t to al-onl 1824 thcr<' wcic Imilt 
at l'lll^llllrl^il .io^ti Mincrn. nicu-ur iin; .'.,r.^iS.78 ton«. From 1815 
to tlierc were huilt nl I,">iii«villc '.I't "tcaiiicr-i, mi iiMirini' 

a,ai'2.-2t5 tuiiH, From l»J^> lo IKIU) the ollicidi rccunlx of cfin- 
■tnuiion of Kleamon< on tliti western riverain thaHttaburi^h, Cm^ 
eianati, and liOUutviUe dialrictai ofaow the iuliowing agBKsatm:— 

t,aflS.7» 

s.a««.ai 

S,01S.I» 

i» SB 7,iai.i» 

IR» 8S 4.S1I.19 

Till vc \M -li rn river stennierH were then nniniii}; prinrijially 
on the tlliio ami MiN*i»ij>pi, htil they ui-re iiNo Imversiu); lo 
Home extent vurioim Irihutarieii of the MiNi<is>ippi. It it Htat<>4l 
tliat the Virt(inia, a utem-whcel lioat, arrived at Furt Snelling, 
near the Falls of St. Anthony, in I81S. In 1817 a ateaniboat 
looeiied at St. Louii^ and pniceedcd up the Ifiaaouri to explore 
lliat river. In the natural order of advancement, after etcnm. 
inating wa.-< fully exlahlinhcd on the Ohio nnd Miwis«i|<|ii, f^tcani- 
i)ont»wer«> rafiidiy intrn(lnee<l on all the nnviKal'h' till>utnrie«iir 
those rivci>i. :omI, LTiicrally ^pl■llk;in^:, cti lln ni, anon nil other 
navi|;ublo wnlunt of the UuiUxl t^tca, tko sloaiulioat waa intro- 
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duced and opemlp<l cxh :i-i'.r!y hrfiiic ijii:n:iyRwereOCIIHtruHe«l 
in (vmtipioiin inlniiil ilii»lri< l«, llie cii Mnihout t>ehl|; very fre- 
<(tiently the pioneer or prinleei-.-wir of the l<M-omolivn. 

Uut much an HtcandxHita Itad done up to 1S30, and a fewycani 
lati>r, they were not nicodng aH requireincntii. The time luu) 
evidanlly conrn wlian it waa im* mardjr deairalile to Itwnaae 
tbo numbar of aieanboato on dra Atlantic ooaat. Aw takea, and 
weitem riven; to utilixc the canals tlion in anhtaaca, and to 
incfeoae their number, but also to conatruct rallw»ya> 

iun,WAYB coiirtFns om PBoaBnami n 1888. 

In H. K. Tanner'* American Traveler orOuido Through the 
I'niletl Stale.*, puhlished in rhiliulelphia in 18%, tlio favorite 
routeit of travcrl of that cra are dem-riU il at length, and llw Ibi- 
lowing lilt of railwaya then completed, or in oouna of oooatm^ 
tion, ia givan noder tl>e heads of the dUTemit alatoi, vlcj— 

AI.A1IAMA.— A rnilntad ia now in profovm from Decatur, in 
Murxan cnnnly, to a point 10 miles below Tiiwnimhia. on the 
Tcinie«H«'c Lcii^'lli, t'cj inil" < 

Dr.l.vWAUr.. — Th4> New CiLstlc anil Frerichtuwn llailroad ex- 
teiul.s from New ("sHtle to Frcm litown. I.en;;th, lii,'cfo niile!". 
A railroad to c^t<Tul frnni Wilmington to l>i.wnin>;town, in 
Pennq'tvaniu, i.^^ |.n'|i. is4 il. 

Gkwoia.— Alatamalia and Biunawick Jiailioad, 12 milea in 
length. 

KEXTrncY.— Lcxinfcton and Ohio Railroad, rommeneai nt 
Lexington, pfti','<en throngh Frankfort, nnd thence lo Rhippinj; 
point, near I.oiii-\ ille r.en;;lh, K"> niilcx. 

I.o^I^I^^^ — Tlic New ttrleatm an<l ronlcharlrain Kailmail. f) 
niilejt lonK 

M.\RVl_»sli. — Ilaltiniore nnd Ohio liailroa<l, extend* from Ilnl- 
timore to I'oint of Hocks, on the i'otonmc, G7| niilM from Bal- 
timore. Tliis road is to be continued to tlie Oliio river. A 
road of a ringia track extend* fiom the main line to Predcriek, 
3} milen. BaMmofW md flusqneluuma BaJtraad. ronunenccd 
in IKW, is to extend lo York, Penn«ytvaMia. LenRth, when 
cnmpletr<l, "<"• milcji. Aniille i r:ii'iiifl i- jirojecte<l, lo exleiul 
fri'ni lliiltiniore to th<< l^iis.|Ui liaiiii:» al I >e|>i>f>it, and llieiiee 
!• ' ii:ii;i ■•utli the ( ))ife.ri] Kiiilrnail. of I'l iiii'^yls ania, w liii'h in- 
ter-iccia ilic Culuinhia Railroad about -iU miles from I'hiladel- 
ph ia. Baltimore and Wa«hiiigton Batlraad. Length, 871 miles. 
This work ia now completed. 

HAaBACHomm— WaroostarBaiInad,4]lmileainl«nKlh. It 
ia proponed to continue Ihia road to IheConnedaeut, mod to 
conntrurt a branch lo Milberrjr. Bnoton and Providence Rail- 
road. I-cnKth. tJ mile?«. B<H*lon nnd Imvell Itnilronil, length 
'S> mill's, nr>w in projp-inn. t^uincy lijiilriHul, uocd for tran»- 
|MirtlnL' >;ranite fnim tlie i|iiar)y in Qoincy to Nepooaat rivar. 
Ix'iiKth. .H milex; branches. 1 mile. 

Ml2ii«liwilTl. — Si. Frnneijivilleand Womlville Railroad, 'JT. milea 
in lengtli. Vickslnirg and Cllntoo Koilroad, length 87 milea 
(propoeed). 

Nbw J EKgrr.— Camden and Amboy Raihvad, commencea at 

Cbimdm, opporite Philadelphia, and terminatea at fkHith Am- 

liMV. I.en^h. Til nulex. ralerfon unci Ilndwin River Ruil- 
road, from Jen«i y Cily, oppociti' New York, to Pater^m, on the 
Tatsaic. I.eiij;tli, li>|",.fa mili-si. It in pn .| .i .mi <1 t4> cMi ml thi« 
MNui to the Miirri.i I'anul. New Jen-ey Itaiiroad, I'otnniviieeii 
on the lant-menlioned milniad, alMHit 'J milex from Jersey Ci^, 
and terminates at New Dmnawick. L«ngU), 28 miles. 

Vsm York.— Mohawk and Hudson River Kailroad, from Al- 
bany to Seheneetady, 16 milea. Sdienecta^yandBanitafa Bail- 
road, firon flcheneiHady to Haratoga brings, 20 milea. Oalt^ll 

and Oanojoharie Railroad, from Cat-kill to Caojijcdinrio^OW 
in progretw). 7<i miles, Ilhiu a anri Owc^ri. Itjiilroad, i*t milos. 
Harlem Rnilnrnd, on Matdmllan Nlioul IcH li. sii r ll.iihoad 
(now in prop-cMK). from ItoclicMtcr t<j a ponit Ix low the Fallii of 
(ienexi'e. Si-henc i lady and I'lica Knilrond (now in profirewi), 
LenKth, 80 milii>. Uutli Railroad, ln>m Bath to Crooked lAke^ 
6 miles. Rochester and Batavia Kailroad (now in progren),S8 
milea. Tray aud Ballxton Railroad (now in propreas), SS mlhn. 
Several other roads are protHtucd in diflcrent part* of the state. 

NfiRTll Carolina.— J{nilroad-H are proji-ctcd to extern! from 
Fayelleville to Cape Fear river; frona Wilmington, thr<Kigli 
Fayetteville and Sali^lairy, to lieattyford, on the CMnwfao, ft 
diMtanco of 2Q0 miles; and wsvural others. 
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I'knks^'i.vania — Skde RaUroatU. — Columbia Railroad, cx(cim1« 
from I'liiladvlithiii to (.'nlumliia.ou Ihi- .SuN|i]<-lmnna. Lcn^rtli, 
81^ milen. AUfglieuy TorliitJii' ItailrniKl, from IlotliJaysliurg 
to JdhntiUtn-n, forma lliu ootiiit'ctiiig link iNHwccn the (.Viitntl 
and Wt-ittont ili\H.ii«nH of tlx- IVtiiiKyhaiiiji C'uiml. Length, 
"Wo •ni'i'*- ItiiUromh cott^rudi J by joitU ttock eomyanie*. — 
MmiflitMiunk lUilrtxiJ, from Mam h Chunk tu thu coal niint-n, 
*.) luihw. I^Mtni linn U»ilruud, from Muui'h tliunk to tlio roal 
mine on Room Kuii, '>,'(,*(i iniit'^- Mount Cnrlion Itailrimd, fnnn 
)Iouiil Carlxm to XonM-nian viilley, 7^ niih-n. .S<'liuylkill Val- 
Ipy Railroad, from Tort t'arbfm to TiUM-iilora, 10 inilo*; liranrlii's 
nf Iho prect^ling, l-*! nnl<>!i. S lui^lkill Railroad, lit niilvs. Mill 
tVeok Ruilniad, from Port CjirUm to Iho niinps near Mill Creek. 
Lt'iigtli, ini'ludiiiK bnuicliiT, 7 miles. Mine Hill nnd S<-huylkill 
Haven Rail niiul, from Hchuylkill Haven to tlic- coal niinM at 
Mine Hill. Lrnpth, inclndinj; two hranrho^, 20 milcti. Pine 
(■rove Railroad, -t iiiili-K In IciiKth. I.iltle Schuylkill Railroad, 
from Port Clinton to TainiU|Uii, JTt milcA. I.,iirknwaxen Rail- 
riiiul, from Hom>iHliilc to CiirlHiiulnlo, Kit n))l>')<. Wc-.-^ Cheater 
Kjiilnuul, from the CoUimliiji Railroud (o Wot nii*ter, 1> niilcs. 
Pliiludel|iliiii, Gerniantown luid Norriittown Railroad, (about 7 
milea of thiit road are enmpletcti; a new route to No^Ti^iown, 
leaving (iertnantown to the iiortli-ea>'t, him l«ccn adopted.) Ly- 
kens Valley ]^llilroa<I, from Droad Mountain to Millcr^biirf;, 
Pliihidelpliia and Trenton Railroad, 1!(>| niilca in length. Cen- 
tral RiiilrtNul, from the viciuity of PotlNville l<j Sunliury, ■I4^„*\| 
miles; Danville braneli, 7 milea long; whole length Hl-f^ mile.". 
Oxford Railnind, now in prugreoa, cxtemla from the Columbia 
Railroad to the Maryland state line. Reading Railroad, to ex- 
tend from Norrintown to Port Cliuton. 

Rhode Im.and. — Stonington Railroad, now in progrena, ex- 
tend« from ttoninglon, in Cjinnt-ctiriit, to Pmvidenre, 4fi milea 
ill length. A comjiany hiui been incorpornlcd to construct a 
railroad frtitii Providctice to Norwich, in Coniicetieut, 

SoiTll CAnoLlN.t. — South Carolina Railnind, conimenecM nl 
Charleston, and terininatea in tha (own of Hamburg, opposite 



Augusta; entire length, miln- H is proposed to con- 

alnict a bnmch to Orangeburg, nnd tlienee to Columbia, &e., 
and another to Itornwell Court Hontic. 

Tesn»»ske.— A railro.Kl from the town of Randolph, on the 
MiMBUinppi, to JaekMin, in Mudii<oii county, (>5 inih-j', and one 
frtjm Naidiville to New Orleana, are pn)|MiM'd, and measures for 
iii«uriiig their early etinipletion have Ik-cii adopted. 

VlBtilMA. — Miuielie»ter Railroad, exlenda from Manrhefter 
to the ciMtl nune«. Length, 13 mile-i. Winehcwter llailmad, 
extends from Harper's Ferry to Winrlx^ter. Length, 150 miles. 
Pelersbiirg and Roanoke Railroad, extend* from I'eti'rsburg, in 
Virginia, to Blakely, nt the foot of the Roanoke CMual, in North 
Carolina. Length, 3f,>'f^ milca. A braneh of thi^ road leuvej) 
the main line aliout Id miles from Rlnkely, whii-h exlenda t«i 
the head of the rapidi< of Roanoke. Length, about 12 milea. 
Portsmouth and Roanoke Riulmad, eommenceant Port«lnouth, 
oppi>.<iite Norfolk, p;i.«M>9 in a direct course, interwrlsthe Peters- 
burg roiul C mile« from Blakely, nnd terniinate» in (be Roan- 
oke n short dietaneu l)el(j\v the Petensburg bniiich. Lc-nglh, 80 
miles. Richmond and Peterslmrg Rjiilnind (now in prtigrit*). 
I<engtli, miles'. Richmond and Frederick.O'ni-g R^iilroad 
(now in progresn). Length, (VJ milea, Bellephiin Railroad, ex" 
tends from Frederick e^burg to Relleplain, situated on a bninch 
of the Potomac (in pr«jgn'ss). I4>ngth, 11 milea. Several other 
railroads are projioeiil. 

Tlie reporl«l number of miles of railway eonslrurtj-d in tlio 
I'nitetl States in the third decade was 'l,VA.<i7. Of this milenge, 
(he amount completed in each of the years minieil was as fol- 
lows: 1830, »l>.80; 1831, 1«.70: 1S^2, lo'l^rf. \m. Ur,Si\; 18.11. 
in.Vri; ^8X^, V.t7.»i; 183C, 280.08; 1837, 34*.38; 18;)8, 4r>2.88; ISIK", 
' S.S'S.SS; toUl, 2,2iU.ri7. 

Of theiM) railways, the mileage loraled in New Knglond wita 
,'V>ri.rkS; in Middle states, Delaware, Mnryliind, ami a few West- 
ern and North-weBtcru stat4-s, 1 ,!W0.S9; Southern slates, 487.Jtf>; 
Soulh-westcni states, 20.7.')- The following table shows the num- 
! her of miles completed by each coinpauy in the yean named:— 



HimBKB or MiLia oosmtvcTHi ir cach coNsraucniin coMPAaT in kach teas or the ronsTH dicadk. 



nooL im. iffiz. 1S33. ism. ibb. isss. im. isss. vkouIc. 

Boiiton mill Albany (]innli)iii< tif ita lines) Sl.ao I:2.a0 30.33 !>i.s:i 1IK.<KI 

IkMtoii, Clinton, Fitcliburg and New Bnltiinl 11.10 11.10 

Bostiin and Lowell 24.76 25.7.» 

Boston and Maine 7.00 10.00 17.00 

Boston. RcTcre Bewli uitil Lynn 93.05 3.23 M.27 

Eastern (of M»«ai<liu..«IU) .... 1.1.48 15.02 S8.« 

N«!ihu»»nd Lowell .... 14,20 

New York, New Haven and Hartford 38.00 36.00 

New York, Providence nnd Boston M.IA 40.15 

St. Croix and IVnohwol 2.00 2.00 

Wliitefifld and Jefferson 2,75 2.75 



Total In New England atatea. SiO.itS 

Atlantic Avcntic 9.68 9.6« 

Baltiinor« and Ohio 15.00 46.SO 11.00 .... 12.00 M.50 

t'ayiLKO and SuiH[Uclianna , 34.G1 34.01 

&>rning, Cowancsque and Anlrim 14.81 14 91 

CutoberUnd Valley 50.50 I7,K 08.32 

Detroit, Onin<l Haven ajul Uilwutikee 13.00 .... I3.0O 

EIniira and WiIIijun5|Kirt 24.a 24.30 

franklin 5.l« ."i.R5 

HarrLsburg. rortaniuuth. Mt. Joy and Lancaster '. 2S.00 0.00 1.54 U.64 

JelTersonvillc, Madiftun nnd Indianoiulis S-J,00 f.>.0U 

Lake Shore and Micbigiin Soiilhrrn I |K>rtionsori(s line) 33.00 O.OO IS.OO 00.00 

Lehigh Valley (portions of jiivwhl line) lO.M 33.97 2.00 45.83 

Little Schuylkill Navisalion Rallnmd and C<>b1C!o 20.00 aO.OO 

LonulHliuid , 16.28 LVa 

Micbl|,-un Central 20.JO 7.80 37.30 

Mill Crcvk and Mine Hill Navigation and Bailiuad Co.. . 3.MI 3.80 

Mine Hill and Schuylkill H»vm...... 10.00 4.20 .... 2.50 IfiTO 

Morris and K»!<cx - 32.07 22.07 

NcwYurkCenlraUnd Hua^jnRlvcrljmrthmHofilslinc) 17.00 .... 8 00 77.08 3.00 :lj.02 63 10 1T'.>.7.H 

New York and Harlem 1.00 2 00 2.00 .... 2.00 7.00 

Niirthcm Central 8,fl0 57.10 05,70 

Palerson and Hudson River 15.07 15.07 

Penniiylvani.1 1 I^iortions or its present line purcliosed from 

thcsUloof Pennsylvsniaj 32.39 4S.0O 13.90 

Phil«delt>hin, (Irrmantiiwn and Norrintown 3.0O 17.20 

Philuilel|ihlii uiid Beadinn 1.40 55,00 

Philadelphia and Trenton 26.44 

PhUodelpbU, Wilmington and Baltimore 7.28 L41 Ki.OO -I.W 
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A ffw i)f Ihr I iirly . .iiiipniiii-.'* nro nut inctmli il in tliii» IL^t. ' «;i>;lit ir.:ir. unicit* in iJiiU-;'. Imt witli llic^o cxi ^ pli' nn lli-- lal-le 
Honicdf ihc iiniiiiinM fiijil piiiiiilivi' liiir^ Inivo )»-,>n .iluitulnncd; I in jiroMmniMy jiiitwtantially riirrt-t l, ll^ it ii* •■iim|>ik-<l Injni iho 
for the niiriK' of thf i ■ iirin il r. ni-^lnu tiiij; < .iiiipiuiy llicro il.tuv riiniif>ho(l tii the Tiiilod Hlatps (Viisus liiiri'iiu in 18H() by 
Ixen MikMtitutcd, in buiiiu insUmcM, Uie n«mc of ilto present 1 tho coiiipkuieii then «)ftenUiqK Uie exialiug Bomo ol lh« 



PROGRESS IN VARIOUS SECTIONS. 



AXI> KEW YUUK IUII.WAV8. 

rpHB Miowing WM raported to Iw th* nmiU ori1i« opentionR 
X «r tlw pntmUunl MaiwuihMrtte iwd* id 1880:— 

L«ii«th OiMt OmI IMal ToUl Mr!- 

Nuno. of nf p«r rx- n 6mA. 

n^il- ri'til- mil.. pcium. t^ipU- i'.cl. 

Bimtoii wkI I>»n<'il. 2,^^ |l,U.L'4.47f. $62,465 ^K!,1M (241.2'JO 8 

BunUin ami I'mvi- 

il«-noe 41 1,7«2,000 4.1, 4«W £I3,.V12 313,907 8 

Boston nii<I Wor- 
cester 44i 1.71)0,225 40 m lM.;y*4 2.11, H07 64 

Eaiit'n(inooin|>l<'(«). 25 1,300.186 3\l.iM 53.174 l'Jfl,61'3 4| 

T.untoii bmticU.... II 290.000 22.701 40.711 68,018 6 

Kwbiia and Lowell. 1«) «BI,«ai MJUl 



ToUl IM «r,l 

or the reoeipti, 1683,887 wm derived flfom |jiiMM<n);i>n, and 

•Mi,24<> from fn i^;!il. lliu fi. i \]r.,l tlii M- roiid« comiinnir.Hl 
paying liln ral <livii!> mis at an i irly <\,Ur, tlitis nn'onliii;; iirmT 
of tinanrial FUcrc.-.*, lU'i ii;u. h i. > likni .a !;< rluit ^tlnilllr 
rcMilU woulil lie M.N iirL'd eUi-wlu ii'. Tlic line of grfatcut i<i)|niiti- 
canco ill New £ii|;tand in l&'K) wan tiu> BiMton and Worcester, 
Mid its proposed ext«na»n, the Weatcm, whioh, combiaod with 
ollnr linin, nibfequenlly became the BoMaa ud JUbangr, and 
thua ftumUhod » link, with tHirtioot of tb« exiating Vandeilrilt 
vystem, by whldi Boatou vxpet tcd to accnre raperior mil con- 
nuctioiiH with tho laiicri iiiul tlic Wi -li.rn -li>to«. Of llio r.\iht- 
iiiC nii!<tnn and Alhany nyiitfin, US,'."". iniUn were c ornplctcd 
in \ ^:'.:'. 

A mcsMige of tho (Jovcnior of llio etalv of Now York iitat4-<l 
that at tho cIdm^ of ISC.) thr rniirtiads of that Htate conaixted ''of 
fttoniinuoiM line of nilrowi Irom Albeny to Auburn, 170 milca, 
(which WM owned and oponted Iqr fimr lUitlael eompniieic) 
n ■imUu' line from Lod^ort to LewUtown and Baflklo, 47 
mllee; n nilroMl fnm Rochoiter lo RiUavit, 88 miln; > nil- 
road from tVhencclady lo Piir»to>!« PpriiiKi!, 21 inil<'!«: a rfiilriMid 
front Troy to ISitlUton ."^pn. 2."» niili*; a railroad from .New York 
to llnrleni. H mil*'*; a rjiilr.Mil rr..tii lln.i.klyd to Ilii kKvilk'. on 
Long Island, '-V inilch; a raiiroad from the tcrminatiun of the 
went branch or tlu- ciiemung Canal to the TSogA Railroad, in 
Pennqrlvunia, 14 niilca; a railroad croaiing the lidga betwaea 
tba 8uiM)u«hanna at Owego and the CajiTiga lake at lOiaca. S9 
. rni r rnilimil frm Xhit lint nf Mtaaaflitiantta at Wait 



Btockhridgc to the city of IIiidMjii, HO miles. These road« have 
all been (.•onstmctcd, and arn nianngod by companicii." 

The atale of New York punued a peculiar policy in reference 
to nulwiyra at diat time, inaamueh as it waa nnwiUing to permit 
riratry irilli the Erio C'nnnl, and linea located near that canal, 
whieh were »ulw«-qiifntly incorporated into the New York Con- 
tr.il iy-;i m, were at first not pirniitti'd to carry iiiiy freight, 
SiiliwciMcMtly iticy were allowed to carry fri i>;lil on condition 
that llicy paid on it ]ircci.Hc1y the Minic tolU that wnnld liavo 
iMK'n <liic to the Ktiitc if it had been carried on the canal*. After 
yearx of ]M'r^i)>tcnt ciTortK to iMM nn* state aid for railmyfa the 
irienda of the New York and Erie finally aeoured the paaags 
of an act in 1887 provkSng that the eommonweallfa ahooM ftaf 
nlab ISiOOOyOOO towarda oomtniction, in the ratio of dollar for 
dollar, or with the undentamlin); (hat aa the company ex- 
panded tUXlyOOO they were to m i .'ive tKXV>IK< Trnm the .xtnte. 
PreviouJi or Itp (o IMl tin u rnpaiiy hiul received fH'i.lKX) 
nnder iM- io :.iiii;i riiini, an.i iit tljiil liniu 222 tnilett of the road 
were under contract, rorlions of the routfi now occiiiiied by 
the New York Oentnl Were then cither operated or liein>; con- 
atructed by nin* eouiianiee. Some of tbcee oompanica had 
adiiaved rematkaWa Ananeial attccem. The JCoibawk and 
Hudnn, notwilhiCan^ng ila deprivation of fraught tnflflb ud 
the eslrn expenditiiroa artaing tarn the ihct that it had hoen 
an experimental line, wiih tinnacaaaar}' invHin 'l planeh, was 
dividing 12 per cent. ]icr annum, and acciimuliiliii>; ji .nurplua. 
Till' fhiji nr:il .Syrii.ii>e )ni.| realixcd a lie! re\.i,ii.- .pf lOpar 
i < ril, iluriiit; the iimiiths ended December Illft, l&W. 

NKW JU<M.Y LMI KOVKMCXTti — TUB CA,i«l>£.<< ASU AMIIOY. 

Ilw program of the tnunpoitalion noveincnta in New Jeiaagr 
te eat Jhtth in • report of tho Joint board of diractona to tho 
■Uxdtliolders of the Delaware and Raritan Canal, and Oamden 

and .\mboy Knilroadnnd Tran-iportation Conjpanie.t, prcnented 
at n meeting hcl<l on January ■J'.'tli, ,\fler laboni con- 

tinned during a pi'vioil of ten M i.'s liii- wa- lh< lir>t detaile<l 
rupurt iwuefl, and it not only announciHl that the canal and 
railroad were completed, hot that the pecuniary results and 
proapoela wwre ominantly aatiafactoiy. It ia acare^ to be ex- 
paotod that atocskhaldaia of tha pt aae n t day would be aolirely 
aatiafiad if dataOad atalmnanto wan coljraidnUllad at i 
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often jpMro, «\«f>prially wliil. oiiii-tnictian WM progrcMing, bui 
' it hu ntrely liap|ioi»ti ilutt i iiualty jirofitsbli^ nwul(« hnrc been 
iiiiiiiniiui'J, eiO:»T Ml luu); nr clic^rt intcrvnU. Tin? rui>ort in- 
viu>d the rloKPHt Brrutiny into expenditure* of millioni, and the 
o i»t or the works is reported to bet6,0G4,SC;i.42, while the slutre 
oapibil wul^^iOOOuQOOt the balaueo beiqf bocmred A an «ver- 
■({leintereataf dperoent. Of thepoHkinMiIltMcaradit wyt: 
"Fonncrly the ]>MiMge between I1ii1»delphiA and Kew York 
. - (ifdipird from eluvon to twenty bouns, and was jwrformod with 
gti at |i<'r>' piiiil lii'ii'dnifDrt im<l no siimll hnziinl nf linili «nd hfo, 
Min llilmii^o ■wn.-t triiiif<iwir(iii fruni city to city lU great expense 
<if iiipur«ncc n.- w ell ji< uf fri ij!;lit, nnd glibjecl to all the difllcul- 
tieo, uu«<rtaintic«, nnd danger of a coiuting vuj'lge. Now pa*- 

■engent are cnrried frqm to«ity,daring tlw DKMt incfcaent 
, in fkom lix to WTcn hom^ and with BMily the aame 
I duqr «4oy dMir own firaridoa. HaHHiaadiM ia 

tnuwported in Icaa lime, with k«a expense, nnd with an entire 
eaving of insurance." The Delaware and Rnritan Canal wn« 
referred to a« « work «if W miles in lonKtli. wliii h u'ldinf; 
year after year KTP«lly to the value of the agi'iciiltuml intrrostB 
of New Jrrscy, mill wliii-h would proUdily Imvo its revenue* 
malerially iucrciuted aAer tlio completion of the Reading niil- 
nad to dw antbracitA coal region. Of the ttnaiicial reMilta tho 
Mpoft aiataa that during the previouau mootha tberewaaa 
pnOtof 7 par cent, and a labks waa pabliabed to thow thai 
\ the prerioua scren yenm there bad been an annual in- 
I of the proflu of (be coniimniec of 2i) per cent., oimI thai 
if this ratio eotilinucd iluriiiB the (<uccc»-<liii}; MVcn years, a 
dividend of '28 pirr rent, per annum would tiien Im> earned. 

The s<l«t«>nii'nl of tiiiani-inl rcsullt fionMBStoUW IDCluiiva, 
embraced llio following record: — 



f<M'i,rk)l, IhiIIi lioing managed by llu' same conipniiy. Many of 
the stfttcsnirn of tho day, howevi r, roiiliniiod to favor cunaN. 
Tliey seem to liave alHuvK hnil a jurti^iliiy fi.r wal« r rtiuti s 
when queatiaaa inrolving expcudiiurca of public money were 
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KS.7S1 87 
181.071 87 
407,276 38 
KVIH 80 
9na,740 79 
427 'i.* 



DBUWiBx AKD MAKYUim iMraoranom. 

Tlje Kew Oastle and Frenchtown, the firrt railway in Dela* 
ware, and one of till rii>t in (lie I'liid il St. iti s, furnipil an im- 
portant link in a through imrth ami south nmle. Tlie I'liila- 
(U'lpliia, Wilrnington ami H.illiinore fnipplle<l uwful railway 
facilities to portions of Delaware ami Maryland, a« well a» to 
eeetions of south-easlem Pennsylvania. 

InUaiylaodtheBaltiBaoraandOhiOiaadtbo Baltimoraand 
Snaqndianiia, the latter being tlie prosenitar of the Nnrtlieni 
Central, bad been atahed by private eompanica, at a reiy early 
period, and liberally aided liy finnnrial aiwiiilance in the ahape 
of loans or stock Bubscriptiotm of the hi id' of Maryland and 
the city of Baltimore. By tho clow of IS'lJ the Bultimore Atid 
.'^usipiehanna had extended its linen into I'ennhvlN aniii, mul the 
BolUmore and Ohio bad a fair atari towarda the extenaion of 
ita lines to the Ohio dTer. 

uamrrmaam a vmamvtau. ms •ODnwur un ifuiuui 



The numb<'r of miU n of railway in operation, iukI nutul" r of 
looomotivea in ISiKMO, in the slates named below , was reported 
in IMO \ig C!be*eiier DcOentner, who had come to thia country 
for the ezpreai pnrpoae of examining the American railwajr 
qntem, ^litinK aenrlr all the llnei» and who waa then nid to 
poewat more information on that atiljeet than any other per- 
aoQi to he ealbilowB. 

No. of nllRMuto, 
lorluillnc 
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The report rrfers to an arrangement witl> the Philadelphia 
and Trenton Hailroad Company, made in June, 1836, " by which 
tlw receipta of the companioa were amajgamaUwl, ao aa to divide 
Witheihnnaof the emapatdeikahare and riian aSkebaadto 
eqnaliaa tho dividend!.'' It atatea that thia •nuvMUfliU had 
been attended with the moet benelloial readlft It waeone of 
- tlic fii^t iuKtanci ^ if not ilir finst, of a eooBOlidation of nulmv 
lines located in uiljin-i iii htati*. 

ThetO|Hirt i" ,«;^'iiril by James Parker, ehainnan of the joint 
board, and the f<illowing director*: It. F. Stockton, Rnl)ert I.,, 
Stevenn, AbrAhani Bnjwn, John <". Stevens, W. McKniglit, J. 
Kaign, O. D. Wall, & f iah. J.S.Oreen, J. W. MioUe, J. Kelaon, 
X R. Tbomacot E, A. Stevenii 

One of tlw le m a rir a h le paiagrapfaa of the rep<wl»in • pv^ 
■onal point of view, i« the following: "Although we cannot at* 
tempt to nnnic all the individuala firom whom we have obtained 

advice and afsiiilance ihiring the proprcwi of <nir laliors, Mill we ' I'hiiaili Iphia and Columbia, St'; Allegheny I'orlaKe, 1 



may not oM rlook the iniportiml lunl invuhiahle aid we have 
received from one of the dirwtorii, (now absent.) Mr. John 
Potter, of Now Jersey, formerly of .South Carolina. To his en- 
tatpriae, flnnneM, and public spirit are the pubUci aa welt aa 
oonalvai, Bore indebted, perhapa, Ihao to aitr oliiar iatttviduel 
farthean ce enfl i liiHieof yourattuia.** 

Another IMnre of the report which esdted mndi attanliaD, 
and pnihaMy ha<l ninrh to do with the practical ahandoUOcnl 
of canal conctriu lion l>y coini-anii i'. »a« il^i explanation of the 
fact that the railway liarl !,ccn i|iiile pr^iiitable, while tlie canal 
had done very little more than pay ex|H-n«-i'. In xix years 
the grocK receipts of the railways of the coin|niny had been 
H>6<&.48% ezpenae^ tl,90ti,901; net inixune, ^l^m^l. During 
the aame period, from 1834 to 1889^ iocluHTe» the lecelpla of 
die Ddawara and Raritan Canal ware |906|iBBQ; «ipcnditurei, 
mO,S4l; net income, $96,551. Aa the canal had coet $2,829,709, 
and the railway but Utile more, it did not rn^iiire much nrj^i- 
mont to satisfy investing pn je. lors thai it « n.i helter tn sup- 
port a claws of un<l<Tl.il;i:iu'.- w liii li ha-l net 
profit during six yeara than a class which bad yielded only 



lie 

A conitiderahle number of the railways then in Operation 
cnnlinued to use horsca or inuli* as a frubititule for locomo- 
tive*. 

The looigaat continuous line of railroad then in operation in 
Fgnaqrlvaaia (and one of the lomsat in tite Uniled 8latce)b es- 
tandad ihrni .PhiladelpUa to Ovteiicaail^ « diatoneo of IfiS 

mHee. The -only linee In Pninqrlvanla on which loeomotlvea 

were then used, and the nnnil>er on each, whs as follomc 

IMiila- 

delpliia, Cerinnntown and NorriMown, h; riiil nii Iplii.i and 
Tii titoii, r>; Philadelphia ami Wihninglon, 4: Ilarri-hurj; and 
1,11111 ih:'!, 8; Cumlwrland V:illi y, 8, Franklin,!; Beaver Mea- 
dow, 6; Uaaleton branch, 3i Su^r Loaf Summit, 1; Little 
SdniylUli, 5; PsMiTiDo ani Danville^ ^ Williaaiqnrt and 
Bn^n, 1; Blns^burK and Gaming, 2. 

In FMinsylvania. in IHI9, il8,0G0,4SD had been expended on 
railwiiv*, I'f ivl n h sum nliowt one-third represenlwl the c<»t of 
the state railw:iy-i, the I'hiladeljihift and Coliinibia, and the 
Portajjc road. This wa-t n ■nvii!. nil'ly more money tlian hail 
then been expendcil for railways in any other plate. Th>' hnik 
of the private capital had been inve»te<l in ro.uLi li iuliiiK to or 
from the antbiadto coal regions, and nioet of tliese undertak- 
ingib l> tun, wen oooipanitivel^ slioit iinc% connecting the 
mines with canals. The most cxtennve of the new coal roads, 
however, the aila»iliMi and BeaAng, of whidi 84i nilee 
were opened " " *Mn then prnded, wa* a much 

more ambit ^^'fej" "'"""'^ 

loi.l iiy r»' ^iSn to rhiliuielpliKi, in 

comfit ' ihich bad previoualy 
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aoDopalind that tnMe, iuhI on Mooant of thii thraatened 

compctitioa the stock of Uie Seihuylkill Xnvigation Company 
liad declined pri'ally in market vnluc. Indcjienilnit of the 
OKiI rna<L-i am! tl.r r-i:i!i' ri'HiI-. tin' I'liil :iil''i|'lii:>, <i' nnflnli>» n 
jiinl Ni>riii<.tonii: I'tmiliriaiid ValU i, ; Clu^li r; riiilad< I- 

and Wilniin^on. wliich furnu'd tlio link in IViiiii'ylviiiiin 
of tlie Iluliulclpliiii, Wilmington and lUliiniorc; the liiiliuli-I- 
plki* and Tivntun, which fornii-d the PoiitufylvttnU branch of 
the New Jeiwgr milwsy ^yit«in: the Hwnafaiug and laiwmtiir, 
nowpaHof theFennqrlvaam BaikoRd,nd WiUwiM|Mirt and 
Eliitim, coiiiu-ciiiiK » portioD of noitbim Itaoq^nmia with 
AHillirm n Y'irk, were in opemtion. Hie Oimberland Vnl- 
Iry, ftinl ri.iiii l' 1 (1) riiiantown and NorrihlMwn, altlnjugh 
(iiially vt n .-ii. > vful, «• if lU an early etage of tlu ir lu-torj' 
ri-pmlfd M vory uii|)r"'iiii-iii'4 i iitir|'riM'». Of liie riiiliuli l- 
phia, Wilniint^ton and Ii.iUi:ni'r<- it wi>s reported iu liSU tliitt 
ilanet inroiup wiiii uliich Wiw considered aufficicnl ti> 

julify ft libefftl dividvinL nuhufelphta bad alao built three nil- 
viQit within bcrliiuitabtobeo|Mnledehie4y,if notexdoriveiy, 
»llb eaiinal power, which had an aggregate length of lix 
milca. The Philadelphia and CnlumUia Railroad had cort 
^S,784) per ami t)ip AHi^licny Tiirl-ipi' ri ■.id $-V.i,4"iO per 

liiiK', and tli' y vm ri- f{ llii' nn-t f .\iK r>i\e r>>ail< tlial had 
lliiii hi'fii l>iiill III tliu 1 i.il^il ."^^il.^. The fstimatcil n-st of 
ihe Rcathn^ waa al-i ii; n^ii:i!!y lai-gr, kieing at tho r.uc of 
91SjOOO per mile, i! ><< ■. ny nil the other nw<U were com- 
pacativeljr cdieap^ and tlie tastiiuatod ooM par mile of all the 
ndlwaya in Fennqrlrania then IhiUihed, and in p i oc e aa of eon* 

amicUon. was fL7,l.'!«» [HT n!i!o. 

R-llLWAIS l> MJt llilllLN AXK WtyrKKS STATIli. 

Of the ruilwayg in oi-craliim in Virpnia, North and South 
Carolina, and florid* in 1839, all tiaed looomotiTca except two 
dioftlinei. While the mileage then in opeiath» in thoaeilatce 
was 9M, there waa an aidfilional uUeafe of Mt cmded, and 
noi projected, making the total mileage in thoae itatcs, com- 
pleted and ooiilen)plate»l, l.t"-"}. Ttie niiiuiitit of capitjil 
bad hocn exjM-iidtd on ion>Iriii ti<m was tlS,4-t2.flt>0, and iIh- 
eAtimaled adililiDual «ni"iinl ni < i ?'ary UiT < ■ inijilftiun \\a--i 
*7.77<>,U»i, making the total coet *2ii,:;i2,ax), and the average 
C'*<1 per mile $15,<i+l. 

TheM linea were the first to form continuous qratems of con- 
•iderahle magnitude, one of which extended ftoot Frederick»- 
hoig^ Va., to WihuingUm, N. C, a diataace of KM niloa, and 
another Irom Redaiickiilwug to Bakigh, N. C, a diataace of 
2*7i mflea. 

The railniada in op«»ration in Alalwimn, I>oui!'iana, Mitiaa- 
iiippi, Tennessee, and Kciitui ky in ISUI lia<l an H),'j;ri-j;ate inilcaKe 
of Iftj, but ■121 adth'lional miles were graded, and ."WiJl projeeted. 
Tlio amount of capital already exjK'ndiHl was t!'.'^'-l.'**0, and 
the estimated amount ueceasaiy to complete the unfinished 
liaMwas|9,61Sj000^ftUitalof tU,SSijO(ntaadan»Tcnge cost 
per mile olfl6.7SlK 

Tlie length of the railroadi in operation in Ohio, Indiana, 
Mi«liii;nn, mul lllinots was 196 miles; additioiual mileage grode^l, 
SB; not yel ton»tnu letl, and the app'ogate length uf the 

l>r<.i<i!id sy-ttni^ wa- -,Si'l'i iiii)-.'. Tli.- air.nml nl capital 
cxpemli'il had l.i <-a #->." J:'i,i'>-)«l, and ilie isUni;U( d acKliliunal 
amount neeeswjirj- for CKnipIitiiju w;iii ^iV.lH,"'' ni.ikin^ tin 
total cost #3lVi."W,l t'l, and tin- avcra'^o <-o«t per mile $lly5<'-.>. 
Of the completed niiIi<a:;<'.>rtli<'M' .■■tat< v.-'V) were opanted with 
hone ponKr^and on t ki nnk-!* locom<iiive enginea were mn. 

Tilt: l.t-NEK-Vl. Kfiil l.TS. 

It will he MH-u that up to l!M<l no continuolu rrmd of con- 
■derable length liad been oomplelcd by aiiy single company, 
and moat of the mileage eziating at the end of Ae Jbnith de- 
cade n-pr(-«enifd detached enterprises, which either served 
purely hwal yuriKwcs or acted as connecting links between 
natlltal or anirii ial waler-Cour>< •:<. Tin' j;i rni <i| \'T( at syMcm.-'. 
however, had Urn c»t:ilili>liiil, and ni^iahly o( the IVini-iyl- 
vania, New York ntr.il, and Rilliniore ami ( »liio. A numlu r 
of th« liut« cot!^t^u^ l<vl hy privule coin(Minie.t had, at the out- 
let, greatly diaapp<iinled the expectations of their projectors, 
and proved luprolitable. tiome achemea^ after being well ad- 
vanead, ««• abandoned flat yeaia on MCpnnt ct Ananrial 
aiiaii« front the panio of 1887.' In aone of Uw 



where atale or dly aid had been granted, peenliar dlA- 

ctiltica had aprnng up, and in other caacs the rcaulla were not 
entirely sallnfectory for various rciiMins. It H-ems to rarely 
ri <(uite mill fi cx].! l ii ni'i' t>> ( onvinrc ^Mnle of the partite inter- 
'-■'U'd that niilna\K ui<- not invarialily an unmixed hlrsiiing. 

At the cloiH! of ISRl there wiui no cxIcri-iNe conlmuoU8 ititer- 
nal improvement of a single given charwcter and ownership 
extending through a niindier of Htatea except tlie National 
road, aaupeiioir turnpike^ wliich bad becA conatnicted by ap- 
propriatioiia of the United Siatoa gornnucnt, made dnring n 
period of about tliirty years. Tlic only other cxtniaive con- 
tinuous ("ysteni* umler a single nianapement were the New 
York can iU and the niuin line and hran> In- cf tl i I'ennsyl- 
vania M-ti ni of internal iinprovemenlji. «liu h iih uU nlally in- 
eludiil two niilHays tli.il wrie aUMit iLll niilcst in length. Itiit 
the necesBiiry iiieatitt for Uah the«e undertftkiuga were ob- 
tained from state treiujuriet;, and mainly thrai||^ tiie proceeds 
oi the aale of alate bonds. No private company tip to that 
time poMewed auflldcnt cainlal or oredit to conatroot ft eon- 
tinuous railway of conddcrable length, and in the abaence of 
slAte aid it would then have be<>n ttseleas to attempt to build 
such liiiei*. Tlie lonm'-t ri.iiti> i .f l uii'.inuoiLH land travel, inter- 
»IM-rM-d with ooca-'iona! ^ll■anll■<«ut trip< and staiiinj;, hut made 
ii|> laiv ly of ra!!":iy lii:k«, wao on the >:n at north and roiilh 
mail route, extending from l)4ii«tnn to New Orleans, near the 
Atlantic seaboard and gulf of Mexico, but ambiiiotis cfforta 
were then, aa in all aufaae<tnenl periods, generally directed to- 
wards Am Im provement of Knee and qralema extending wcat- 
ward, and the pnwilnent oompeliton Ibr wealem tnHleb to be 
won by railway extendona included Btwton, New York, Rtlla- 
delphia, lialtimore, Charleston, and t^vannah. 

A dlMinguished Frenchman, Mi ■n*ieur Chevalier, who vii-itetl 
this country in 1888, said ol liie ;:reat puUicw>>rkK then pro- 
gressing in the United ^tes that "tliey must have for their 
objects: — 

FinL To bind the aboree of the Atlantic with the couatiy 
weat of the Allegheny; that la to aay, to connect riven, aiichaa 
the Hndaon, the BoeimehanDa, the iWomar, the Jamas lieer, 
or bays, such as the Ddaware or the CtieiuiiH-ak'-, efther trfib 

the Mi~.iN-i]>|ii or ila tlibutar>-, the Ohio, or wan tia- St. Ijiw- 
renec, or the great lakes, Krie and (hitiino, w!i,hr.e i\:uer» are 
convfViil liy the St. Ijiwrenie into the i<ea. 

StcomL To establiKh coiumunications K'tween the valley ot 
the Uiasiasippi and that of the St. LAwrencc; tliat is to say, be- 
tween one of the great tributmim of the Miasiaaippi, ancfa aa 
the OUo, the iaiMii,«F IheWabmh, and hdw Erie or hdce 
UicliigBn, wbldi hkca of all thoae whidi have an outlet hr the 
St Lawrence extend ftirthest aoath. 

Thin! T.. . <>iir . . I the north and aottth polaBof ^Vnion, 

New York anil N. w drlt aiis. 

Indepenitently <.f iIicm' j;reat ^yf.h jii- i<f puMie work*, which 
are in pro^-es of eunslructioii, and even in part cxectitcd, there 
exi.«t secondary groups of linea of transportation, having for 
objects either to fiwilitate aocem to centres of conanmption or 
open oolleta to oerlain centrea of production. Ibe first of this 
dam of eaam embracea diflnent work% eanak, or lailroads, 
which leave the irrcet aiSn a* centrea, and radiate in diffcrent 

ilitfrtiiui.- ati^nnd (hem. The M-entid eoni].r>i li w.irk? iia 
li;ne ln-iii e\e' uted to hrilif; into inarket dillrient n ■al tieiiii^." 

The Mni;le Inie in l!ie I'riited Slale.^* to attain ei:riMiler 
able leilj;th wji.'i that of the Snith (."arolina lUilroad tVunpaiiy, 
or the .South Carolina and Iluniburg road. In ISVI it had V.T7 
miles in operation, and it constructed the first continuous 100 
miles of railway that were built in any part of the world. In 
ISM active eiforta were being made to extend Ha system to 
Louisville and CIndnnati. 

Tlie largest anioiiiit of niilejige emhracf-il in any of the con- 
linuon.« exi-lini: M>teni? which tini>hiHl in \SS^ was thai 
rrporlrd \'\ (lie N'i'W York (.'(iilrul. i i ■ll^is•.lnL; of 17'.'. 7>' miles, 
lait at that tune this mileage wa.s owiieil and eonlmllixl hy a 
ntiinlier of distinct companies. 

A much hugct amount of the mileage now controlled by the 
ftanqrlvania waaianpemtian in tUH, and itindndea the ibllow- 
ing Unca, vii: Cbmbadand Valley, 68^ Elmira and Wllliama> 
port, niOi Harrisbuig, l^irtaiooth. Mount Joy and f antimtar. 
mUj JBtfenonviUe, Mndiaon and TmHanapofti, ttfllfc Worthmn 
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Control, Ki.Tti; rhilttdelphia and Coluiiibi«, etc., 93.S9; Philadel- 
pliiH und TrenUm, Pbilaik'lpliia, WiltniiiKtuii niid Bjilli- 

mi»re, lOS.fKi; United New Jorsoy Itiiilniad and Tiuial 0<imjMiu)-, 
13'_MI; West ChrslLT, 5.a>, tolAl, •m.'.i-''" Juile^ 

Tho Uttltimoro and Ohio milca);e in 1839 coumxKhI of W/iO 
inilfii on il« nmin line an<l HI on the WiLshingtcm branch. 

Tho Rwton and Albany nii1eA};c wns llS.iNi. 

It nnnid he idle (f> nttompt to dcxcribc the pArticukr events 
that miwlc up the lustnry of any of thu lincH that t;radua1ly 
familiiirimi ihf InhnbitAntfl of one f«H-tion aftcT anolhrr with 
a tangiblp idea of a niilrnnd. Wlicrcver enginwrs and con- 
trartora prowruted their labors vij;orou»ly tlif proectw of filling; 
up vftllfyK, making doep ruts in olpvntod nxioriK, |ind bridjriiiK 
BtreADM and hveta, excited wonder and led to a variety uf in- 



ctdenta and comp]iralion«. The chanKea cflivltHl and fore- 
slindowcd were 80 nuntoroua and momrntotifi that in many 
liK-alitiui a ni>w point uf dcpiirturn in rural chronoUicy was 
fumishcnl hy the time the railroad wiut built. Tlirro wcr«> a 
variety of trial» and virli«iitudt'8, iiuUistriul revolutions, fortunen 
made and )<ml, di><lre»in(; accidrntu, i<ome pjirtiea highly pleased 
and others terribly indi^iant, nn<l often nn iidhix of ininii- 
grants who followed in the wake of the advaneinK line, isomc 
of whotu became permanent rtaidenta. For some rommunitieo 
and individuaU the railway did nitirh, forotherf) comparatively 
little, and to a few it may have been a positive injury. But 
there was no line which did not serve one of the chief ci\<U of 
miMlem life by prumutiug the greatest good of the greatest 
number affected. 



EARLY RAILWAY FINANCIERING. 



rform an adequate conception of the financial arrongo- 
mentji of the early railway lines it is ueceiwary toronsitlrr 
various pei'uliaritiesof the period extending from 1830 to IMO. 

Tlie success of the Eric Canal, completed in 1S25, hud created 
a strong popular feeling in favor of state oid to internal im- 
provemenlH, and at the sumo time had n)n<lc a number of 
state.s more favorably ili.sptKicd to large grunts of money, in the 
shape of appropriations, loan.', or stork EiiliKeriptions, to canals 
and river improvements, than to railways, fanals and river 
improvements, indeeil, found nuich favor fron) a nnmU'r <>( 
legislators at times when they would not ttcriously consider 
pr(i]HH<itioiis to aid the constnietion 4>f railways. 

Tliu friends of the latter class of improvements, however, 
were very persistent in their efforts, and finally secured 

KT.VTK Ain, I.V VAUIorS SIIAi'ia, 

for some of the lines that were U-ing constructed, espeK-ially 
such as were believe<l to be of state significance, from a con- 
siderable number of commonwealths. 

As years pr«igreiii<ed, with large annual expenditures for 
canals, railways, and other inlenial inipn»vements, the burden 
of state debtn rapidly in<-rease<l, and the giitwing pressure of 
this burden was so much intensifletl by the panic of LS:S7 that 
shortly after 1S40 a great CiU oit urred in the price of the Uinds 
of a luimlKT <)f stales, w hich represented, in a large degree, the 
cost of canals and niilwuys. 

Closely interwoven with this subject was tho 

8VSTEM OF 9T\Tr. DANKI50 

tlion pursufd. .■Vfter the refusal of tVingress to recharter the 
Unittnl .Slates Ituuk each conituonWcHllli chartered all the 
lianks l<i4-at«'d within its iKiunduries. Nearly all these banks 
were authoriteil to iiwuo paper money. A few of them were 
granted bunking privileges chiefly for the purjHiec of enabling 
them to pnivide means for Constructing railways. The amount 
of specie in the country was cumparatively limited, and the 
credit of many of the banks wns at stich a low ebb thnt their 
not<>«4 could not be |Misscd or UN.-d »t places disliml from the 
point of is.ine unlens a h«>uvy dis4-ount w:is paid. 

The real foundation of a large proportion of the entire 
financial system of the country Wiis the crinlil of the various 
states, represented by slate b<jniLi whii'h had been sold in the 
financial marts of this ami other coimtries, and this cnnlit was 
■teudlly being weakened after the panic of l.s:!', partly by the 
commercial collapse which then occurred; partly by the folly, 
corruption, and extravagance inlerniinglrd « i " 
ihc canal and railway projects; partly by the • 
over exports, and pMrtly by iiIumcw iif ii 
state banking. Tlie final rustilt was n V < 
Non, which broke many of the bir 
brunch of l>uslne.'«>i, r«Hluccd the re\c 
Way couijtauieii, and which wns -ju i uilly 
of the lines which had lieen cmiMrui 
from stockholders und loans, und 
from slate governments. 

It waj« II fiirtunatf eir<-uiustannr r; 
lion of the early railway miieogit 



CAnTAij«rr« who wscEivm no aid wtiatever from anv op 

THE STATF. Crf)Vi:RNMI3iM, 

and the success of a few of Mich lines, despite the follies and 
failures briefly referred to above, together with the ability 
of eomo of tho railway lines whii'h hod receive<l aid in the 
shape of state loans to meet the corrosponrling interest obliga- 
tions, had an important etfecl in promoting the revival of con- 
fidence in railway enterprises. 

It was an exceedingly tlithcult tiling, requiring an immense 
amount of persistent effort, to secure the money n<>i-es*iry 
to constnict any lengthy or extensive line, without slate 
aid. Tlic miwl notable achievement of that kind, during 
the period under e«msideralion, was the completion of the 
Delaware and ilaritan Canal and the (.'nnidcn and Amlxiy 
Railroad and itn bnuiches, by the Unilnl (.'umpaiiy of New 
Jersey, not only without advances fri-m New Jersey, but under 
conditions which ensured the payment of u considerable sum, 
annually, into the treasury of that sl4ite, and the <^^tal>liHlinietit 
of these enterprises on a basis which renilered thetu pri>fitable 
to their owners and afforded satisfactory security to their 
creditors. AImhU one-holf the original cost of these works was 
contributed by stoekholdern, and tho remaining half, or about 
$:5,0(X),0t)O, raised by a loan negotiutdl iti England by Com- 
modore Stockton. It was the largest sulu that had tli<'n been 
advanced by foreign capitalists to any American tr:utiip<^>rtatlotl 
company that was not backed by state credit. Another fact, 
rehiting to this enterprise, which had an ini]Hjriaiit bearing on 
suh«ie(iuent railway development, was that it was the railway 
branch of their undertaking which made the profits and sus- 
Luined their credit, inasmuch as the canal, although one of the 
best ever e<mstructe4l, scarcely paid more than its operating 
expenses during the ten years which followed its completion. 

DIIMORALIZING EFFBTTS OP TIIK (VMnKVCTION OF INTEEMAL IM- 
PKOVtaiEKTB BY KTATES. 

Of the general elTect of stale lulvanccs to ronstrucl improve- 
ments, during an era when N<>w Jersey pursued the opposite 
(wlicy of entrusting similar works to incc)r{>orated companies 
alone, Commodore R. F. Stockton, writing in May, l^trl, in 
defence of the New Jerm-y systcmi, said; — 

"The experience f»f several states iu the management of 
railroads and canals has proved Ihnt pnlilieian* could not do oa 
well for the stiite willi the public witrk^ u> llicy ci-ulddolor 
themselves. New JerM.-y, aUhou;.'h inip<ii'linicd by many to 
!' 'e Di'lawnre Olid Unritan (.'iiti.'il and the Cam- 
Kailntnd, s<>riM» to liav<- ili'lerniiiii'd to give 
t U|.i»ii the jMilicy of niiiiijigiiig the 
! till' in'inimentality of piiliticiniis, 
ixi- of iiirorpunitcd ci>m- 
.cr, without claiming U> be 
distant day when the 
re to the public welfare 
nnuiagement nf any 
'V niili-wcd 
1 1 ' the ritfbt 

tlucul uf cuel. And 
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tbii bring! me to » brief nferawe to wnw of (how nonl and 
politictl oonridMalifKUb irbicb mmh man than the queation 
of dothn Mid eenti^ datcnulned tb* mUoh of New Jersey in 
IS^) nn<! I&'n. Id 190 Uio pr^iple of New Jenoy vcrc! fur thu 
rii<K>t iMirt nil ngrimiltiirHl ij.'oijlf; there wag not then aiiy city i 
but Ni'wark. ulii l', liii>l i;ri'i\ri U> \f ItjuikI ft roi«pwt,iljlo ^ 
villagp, and Nnwark wiis unly a thriving manufaclurinR t<i\vii; 
the fariiw were i<n)all, and wealth wn« confined to a very limitf^l 
iiunilier; tht: linhiiti, ta»te8, nn<l manrters of th« people were 
Iiluin aiul frupil, and niurality atid virtue liekl in high esteem. I 
Ibe nf^gtomik of woalth and oorrapUon in tbe neigbboring 
■tatca bad not contaninatad dw ampKcilif and icpnUican 
aquality which evcrywfaam jnefaikd in Now Joiaggr. But the 
public men niid rcflectin); ralada in New Jcney had perceived 
tbe demoralization and Jelerioralion of vlrtiip, wLii h iiirt iuly 
bqi^ to lie flii^M'iiiit in tliof>e »luti'8 in wliirh lavish expendi- 
tures for inttTiial inipruveniunls, and va&t »lale patronage, in- 
cidental to stale management of public worksi-had taken place. 
Futicnkriy they hml ninrked the headlong and lecklew pre- 
dpitaiMgr with which coirapt damafognii bad plunged the 
noUealateof Fannajrlvante into tbovorivtof onornionadafai. 
This career of profligacy and crime waa viewed in New Jersey 
with horror and disguht. . . . Had New York, rpnnsylvunia, 
Ohio, Vii^nin, atid Indiana iiili.ptud llic iMiUcy of >'cw Jerxy 
they wutdd not probahly hiive been tlie acuiies uf 6uch otupen- 

douH profhj^Mcy ;is Unvi- < haracteriaed 0Mir tagiiinlniM witbin 
the Inst <iiiurter of a century." 

Tlie companiea wUeb were probably next in importance tu 
tlw New Jersey oooipanieo in eataUiaiuNg ibe iact tliat aH- 
waya, unaided bgr itato loana or appropriatioo^ oould bo made 
praAiaUe undertakinpb if tbey were jndlcioogiy located, were 
aomeoif dw 

UBLY MiMUBtmm AND MCir YOU Mim, 

and notably tbe Boaton and Lowell, which was reported to lie, 
at the time of ita oompleiion, tlio beati«Qnatnusted line in the 
United Etataa, and Aline doing an vnuanally huge amount of 
prolitable freight and paaaengor busineiM. Aa it ran between 
Boaton, tbe leading Vvw Cnj^land sen port, and Lowell, a miuiu- 
fiu'turiiig centre of fTiiiiilly iiKTewsing importance, it probably 
bore a closer rcwmbhiiii e than any utlior early American line 
to the phenomenally succeK'^fiil Knylish lino lii|a<(n I.iwr 
pool and Manchester, and derivi-tl fruni thi» reseniblanco tlie 
moat important clcnicntis of lia ifucceiw. Early New Yorit Bnes, 
which now form port of tbe New York Central iviteiif, were 
built wholly by private caiiital, and moat of the «ai^ Xnt by- 
land lineawm alio plaead on AproAlafal* hurfa aoon after their 
completion. The elockoflbe New Outle and FMiditown sold 
at a considerable advance on par value soon after it went into 
operation, iiiid e<iUid gcx^id fortune Alt<.'nded the South CaroUnn 
liailroad, whiuli nl the oulDcl had only l ew i ted atatO aid to the 
limited extent uf a loan of $100,000. 

Neither Maatacbuaetts nor New York commenced granting 
■late aid to railwaya at a period aa early aaitwaa granted in 
aome of tbe other atatee, but Uiey were finally induced to ex- 
tend aneh aariataneetoalimited amount Mne yean alter their 
legiahtuno had tunied a deaf ear to tiie firM appeals of en- 
thnMastio pnjecton. 

Before 18-12 Mataachuaetta had loaned credita to railway com- 
panicB to the extent of ^i.-wdKi, i.f wiiii li #4,"J(iri,ilii(.l was (o 
secure the exteiif^iipii of (he Wc-tcni (now part ot the Boston 
and Alluiiis ) In (in >'nrlh river, which wa« intended to obtain, 
by eonnectionis with the lines then rfti>idly being united, which 
panillet (he Krie Canal, and now form i^Mxrt of the New York 
Centml, a through tail connection with BnWhlo, and thua an 
important abai* of tbe growing trade of the Wcetein atalea- 
ExdnaiTe of tbi« loan of credit to railway*, the other funded 
debt of MnMachu8Ctt« was only $1 ,3(>5,ri00, and in 1840 she had 
;iSl} niihn of railway completed, wliii ii hu.l ^ .•^t f l^jSilMW, 
an average of #4"i,(r_'4 per mile, and wliu h was con«truct«"d 
mainly by the money pruviilcd by stockholders who were 
nearly all receiving dividends ranging from five to seven per 
cent., the average rale being 7i i>er cent. 

In New York, ahactiy after iMO, tbe qpatam which besao 
witbahMnofatato credit of «BjOOOylXIO to Ui* New Yoik and 
Brie Baibroad, bad otaBded to loans aggragatfaig |8;SSIV70I> to 



ton othor oompaniea, the largeM item of whidi < 
tbe Ddawara and Hudson runal. 



I $800^000 to 
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there were, in 18S9, two railwaya which had been eonatraeted 

outright by the i<.tHle, and were (lien o|H>rated by it to tbe ex- 
tent of keeping up tbe roadway and furnishing molive power, 
while private iiidix MuaN or eompaiiii s ,>ii|.]ilii'ii the cara used. 
Tliey wore the I'hil.iili Ipliia ari<l ('chimhia aiul the Allegheny 
I'ortjige, wliii h forincil iiiipintanl links in thi' main line of 
railways iind canals connecting I'hiladelphiM and l'ill«liurgh. 
The Blato alau owned a small amount of railway stuck; one of 
tlie lines it ajjled waa tbe Cumberiand Yalk^, ami another tlie 
Franklin; but theae oallaya nprcsentcd a oompaiatiTS^ trivial 
investment, or only a turn boadnd Aomand doUan^aiid the 
thirty-eight com]>aiiiea which at that time bad either com- 
plet<>tl or Wfft' <-(iii^tn.. tiiii; railway lirjes n i re olilij^fd to wi-ure 
nearly all the capilul thi'y exi»eii.leil fri'in gto< klmlders or 
creditors. So far as railways Were eoiict rni-d tliere had been 
expendixl upon their construction in Penn.<ylvania, up to tlte 
end of im), tl9flBO,4BO, of which sum tS,S30^m had been ex- 
pended by the Stale on ila alato railways and all tbe remaining 
Qiiitlay, except • few hundred thousand doHaie loproacntod by 
.xtate i^tock ^uligcriptiaaatNrapproiprialioB^liad beim provided 

l>y prisalu eompanlea. 

Althr,iif;h th« Ftate railways of I'l nn-jylvania failri! to firove 
protitablf venture* to the r. iiniiiMiiweallh, (1h y did imt f.iriii u 
burden of consideruMe ii;a^' liluJe, but l.. r lur^-e miil iy f,ir 
canals, much of which waa wholly unremtmerative, u number 
of the canals even fiuliog to pay operating expenaes, were lead- 
ing tnfinenoea in praeipitaling tbe coUapae of credit which ra> 
•olted flou a fldlttn to pconMa Ihr tba pmupt payment «f 
interest on her stato boodat that led to a dedine in liw price of 
those bonds lo little more than one-third of th«r fkce value. 

Tliey were quoted in ISlL'aL In, iii,.l al (inie « < te .-.old at 
'J{i cents on tbe dollar. A.h ^^■nn^Uv:ll'.la h.iil a '.arj;er state 
debt than any other < ommonwenlth (l id l'> iH' im juim lni;ge 
A debt in proportion to population and intriiifie u ealth lutsome 
of the western and ii intli wiQiiltiin ita(es), her tem|K>rary failure 
to meet intereat obligationa waa one of the most aerioua of 
many con tern poraneoua shocks to American credit But tbe 
manly aetion of Imt dliacus and legblator^ after flitgr fMly 
comprehended the situation, in providing bjr an oneraailax 
system for the payment of her debta did mnob to restore oobIf 
deuce in American securities. 

vtmnum, 

like Pemixy's aiiia, BUlTered nui<h more severely frtini invest- 
ments in ciiiial!> than in ruilw ayH. Of a total debt of more than 
fifteen millions of doUnrs, more than seven niilliofaa had been 
sunk in the ChcMipeake and Ohio Canal, and one million in 
the SuH}Uehnnna and Tido-watcr canaU. Unlike Pennsylvania^ 
abe bad agreed to advance considerable sums, in the shape of 
state hoods, to nilwaj's managed by railway conipanic*. but aa 
she took the precaution to provide that these bonds nhi nM ne t 
bo sold for less than their par value, many tif the \.u\,i\a bad 
not Iwen tli>^pi iK^l of befi ire l!ie < r.i-li i ;iin(-. 1 he portion of 
the state debt in l.'MJ wlurii leiire.seiited IhhuIs given to aid 
railways, some of which had Ih-i-ii wild, while others were not 
di^jKised of, was as follows: Baltimore and Ohio Kailroad, 
tSfi'ir, OOO (of this, $3,0tX),fa) bad not been sold); Baltimore and 
Washington, |SOO,O0Qi Baltimore and Suaquefaanna (now the 
Notthera Oeotral), |8,SSSJ8LS6; Eaatam flhctei, «lR;741t8; 
AnnapoUs and Elk Ridge, t2l9,S7&41. Tbe ilato boada of 
MoryUod were quoted in 1^ at 6a 



adopted the policy of subseribiiiK f<ir twn.flfth« of the ft.u k of 
all her chBrter('<l railway.s iw aa the other three-tiflliH of 
the stock i<iii)poK< d 111 lie iiece-wiry to wiure const ruction were 
subscribed by pnvate individuahi. Under this syfletn, 3<5'J miles 
of railway were in oj«Tation in 1839, and C8 miles in counoof 
cooatnictioo. The total cost of all linea waa 15^461^000^ an 
average of tl4,771 per mUa The moat expensive line extended 
from Kichmond to PMenbnig^ S8| miles in length. It had 
cost $81,111 per milcL Iha atate debt of Viiiginia in 184ii waa 
|6k1l0MO7, which waa inenivad priodpaliy Car improvinf tlia 
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navigation i<f riveiv, turnpikM, luilroiuli!. niul eunulii, Nune of ^ 
her utaln bonds wero reiMirUn' to be in the market in \ 

KOItTH C,\Itii|.lNA 

wns conipnrativfly ulow in oornmencing roilwny operalions. 
Ai«iilf fntln the I'untpli'lioii of a »liort line eullinl the Experi- 
mental, 1} niiU'H ill length, IcriLiling fri>m Raleigh Ui stone 
rjunrrirn, Hhr hiul no ('<iiiiji|pte<l railwnyi« licforp 1844>; hut cnrly 
in thiit yc«r two r<>n<lM were fmiMliiti, the lUleigh nnd (JaiMnn, 
H-l) inileM in leuptli, luiJ the Wihningtun unJ BaleiKh, U-mUnK 
from Wihninj^in to WcMoii, KU milcn in length. l1>o hitter 
roail w.is reportHl to Ik? the lotigCiit line ion»iileto<l hy a single 
coni|>nny lliitt Imd been Liuilt in the United Sl:it4ai. It iiImj 
diKtinguiitlieJ by having an uninterni]it<Hl Htniight liiif) of 47 
mileji in length. As the Htntc of North ('arnlinn hnd no d<'bl in 
\f^, it preauuKihly furnished little or no fniiiiK'i4kI nid to the 
milwuya construeled within her honndaries. Tliey were elioilp 
roa<li>, the titlal oont of licr U-17 mile* lieing <;),1(W,01X), and the 
ftvemge cost #13,80(3 per mile. 

IK SOUTH ('.(ItDl.tS.l 

u peculiar policy provuiled. In one import^int respect it rcMini- 
hlcd the «-our»e piireuod in New JeriM'y, innjimucli au all the 
railway operations w ithin the »tAic were to Ut uttdertakon hy 
one company. It built the Chiirle^ion und Hamburg, without 
any other state aid tliau a hjon of $1U),<X)U; but when branchial 
were commenced, one of which led to ("'olumhift, the slate capi- 
tal, additioniU »tatc aiuiKtance wiu gnuitcd. Tliis was supple- 
mented hy further aid, or u pronii»e of it, to the amount of 
several millitins of dollars, when the pntject of constructing un 
exien«ion to Cincinnati and L<.>uisvi||e was ur>;anized. It took 
the shajM} of a new company, to he called the Louixville, ('in- 
cimiati nnd Charh«ton, which theoretically or actually l>e<'Ame 
the purchaser or piMisessor of the projK^ty of the South Caro- 
lina liailrood. lite M'heme was vigorously agitated, but did not 
nioteriulixe with the rapidity anticipated, jtroliably on a4-coiint 
of Uie neglect or refusal of the adjacent gtntos of North Caro- 
lina, Tennesiice, and Kentucky, through wliose territorj- the 
line to run, u> rcsijoud to tho appeals made tu thcni for 
state aid. 

IK QEORGLi 

tho slate hatl largely or wholly providctl for tho construction of 
one niilroa<l, and ol hers wero undertikcti by private companiejt, 
to which Ixkuking privik-ges had In^en ucconled for the pur|HJse 
of agisting them li> raise tho necciwary capital. Hiis Inst de- 
vice hnd be<?n proposed in MasMchu^ctts, ul a ct>mparatively 
early period, to promote the construction of the Wr-stern Rail- 
road, in which her citizens were deeply interested, hut it had 
l>cen r<'jecte<l in that state maittly on accfmiit of |iolitical reawiivs. 
In CJeorgiu it wn* prolwhly more i>urcc«sAil than in any other 
state, and under it tho operations of the Georgia Railroad and 
Ilanking Company, and the Central Railroad and Banking Com- 
pany, of (ieorgia, wero vigorously prosecuted. 

»I<)ITIl-WI>TKIlK AKI> tVtXTKKX 8TATIS. 

In Houth-we!<tem localities, and notably in Mississippi and 
lAiuisiana, where railway operations were coupled with Uink- 
ing privileges, the couibinution seems to have lieen |)nrticidarly 
unfortunate, as iHimu of these institutions Hgtircd prominently 
in list* ol broken banks. 

Aside from tliesu vx|H>rinicnts, Indiana anil Michigan each 
undertook the construction of short stale niilways, and Michi- 
gan coinnH'nceil the construction of tliree liui'a which were to 
have an aggregate length of 4ft'>i miles, nnil to co.<it |U'>,4'I0,(XI0, 
and this slate temporarily operatctl a line of alH.>ut 38 iiiilva in 
length by furnishing not oidy the roadway und motive power, 
but also the care and agencies, so that Michigan acted in the 
Aillest seiise as a ctimmon carrier for her cilizen.i. Indiana f 
and Illinois plunged lieavily into del>l fur internal impr<ive- 
mciita, and Illinois was specially rash in attempting the con- j 
stniction of a number of railway lines which she was unable to ' 
finish. One of the results of these venture!*, and other un- ) 
toward events, w.\» that in 184-J Imliana had n »tate debt of 
fl5,tJ()(),<)flO, which w:« selling at LtJ per cent, of par value; 
Illinois, A slate debt of $17,<VKI,0()1, which was selling arlfl per 
cent, of par value; and Michigan, a slate debt of t/^,611,(XJ0, 
which was selling in 1S42 at 20 per cent, of par value. 
11 



Tlie aggregate amount of 

AI.I. THK OTATE DEBTS IS 1842 

was fill7,5f4,l»l.'), nnd their market value in that year wa* 
$105,lK4,r>'.»r), l»eing a ilepreeialion of +>i per c«-nt. S^tate Ixtiids 
then (kjniished favorite subjectD for sptH-uhition at stock boards 
wry much as railway securities <lo now. Riiilway stocks were 
oidy dealt in to a moderate extent, but even then the few stocks 
that were frequently iKiught and sold were subjected to n<itice- 
ttblo fluctuations. Niles' It*!gister, of August 8lh, 1.14(1, give* 
the following table of changes in the New York market in that 
yean— 

A|irll. Msjr. Jane. JaXy. AOf. L 

Harlem Rnilraad tbk iM 4t Hi SU| 

lUiLa Railn^ul. .. ., 131 

Itoslon aiiil rniVidenco Railroad.. OC 02i 831 fKli Ot 

New Jersey Railmua 77J Kl) 06) »-> 

Sloningtun Ballnjail 13 ITi 151 |8 IKI 

Symcuse and Ulica Rallnnul. 1001 tt-i 110 Vlli 

A large proporliftn of the state debtji were cimtrootod for the 
puriHKo of coiiHtnii'ling canals and railways, Iml the outlay for 
canals was cotisiilerably greater than the sums advanci^d by the 
i<tates to the railways, and the ultimate losses on canal invest- 
menld were much larger. It was c»timat<!d in 18-12 tliot fnnn 
IK'Jl) to IK'tHthe legislatures of the several stall's had authoriml 
debts aggregating ♦t'i(J,J»l,.>51 for cjuials, nearly all of which 
liecamrj unremunerutive us an investment, while they author- 
iiod debts for railways amminting t4> f42,87l,(1«M, a large por- 
tion of which proval r<.>tiiuncrative as an investment. 

KFFBCT8 OF OTATE AID. 

With so many clcnicnlit of danger en%-ironing the financial 
system of the countrj-, including broken banks, depreciated 
Klate credit, commercial dernngemcnts, nnd un]>r(ilitableo]K'ra- 
tions of a numljer of the private canal and railway cumpanies, 
the pioneer railway prnjis-tors were rearetl iti a stem school. 
In view of the great pcmsihilitieJi of slate aid, which cxisti-d 
during tho third decaxlo of the ninetet<nth century, it is not 
surprising that they miwlu many adroit and earnest appeals to 
the legislatures of a numlwr of coninioiiwealths for financial 
Assistance. 

One of ihe le^ns which many of the events of the epoch 
helped to enforce was that the licst method of advancing rail- 
ways was to prove that they could Ik- made paying institutions, 
without state nid, if they could be assured of rea«omibly just 
treatment from state l<>gislatures. 

Tlic mads which depended upon their own resources from 
the outset were r»>lievc<l of eml>arnussing obligations, und, as a 
rule, all the enrly railways which were started on a sountl 
Iwisis, judiciously hK-at«l, well managed, and which were not 
subjected t<i pi^culiar mL^fortunes, became fmally successful, 
although the outlook at the end of tho fourth decade was by 
no means enroumging. Charles Ellet, jr., in a work published 
shortly nAer ISMO, in commenting upon the railways then com- 
pleted, and in course of constnictitin or extension, sjtid that 
"(wmie few have thus far sustained themselves, and distrihuUnl 
coiuiidemblo dividends. Tlie receipts of s«jn>o othera are suf- 
ficient to keep them in repair, and pay the interest on the loims 
incurn>d for their construction; but of the liulaiice, having an 
aggregate length of some two thousand miles, the capilids may 
be regarded as pf«(itively sunk, and many of tho companies as 
insolvent." He contended that a principal cause of the failures 
was a disproporti<m l«'tween the character of the works com- 
pleted find the lalnirs to be iR-rfonnetl, and Siiid that "they 
make costly roads, build expensive superstructures, rear ex- 
travagant edifices to contain their cars and cngiuM, nin heavy 
t<H-oniotives, and use carriugea almoataaoMMiQIBM dwelling 
hot«iH-s, to corry as many pi 
inconvenience, l>o drawn in 
sui-tain theiiis4'lve», it is mil' 
catiHC great roads have ■ 
are requir«-<l. . . . i , 
would make but Mil 

In a number of 
con!»ei|Ucnce, and wl 
luid special defi 
r«'pr4-seiited stats 
Agement, tlie 
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unaaliKfin toiy. Thi ic wtir rii i i'ssi.nly ir.riv . r< l |iriH i'0<l- 
ing* in ruiitu'ctioii with th<i c<inHtruction uml ujM'ruCiun of ull 
the etiitv wurkK, whether t'snala or nilvays, aixl if tlie veil 
could b« lined which bide* the real nature of aome of the traiM- 
ae&Niaof bf^om mm, il would becaiiflr to explain «by ex- 
teoalva ataia auperviaioo, oontrol, or intorlbfeom cwaled ob> 



nlAcIni) to tlie ciiii:) II I. Miri i s.^ (if luiniL- .jf llic ]iroiii;-iiii; nirly 
linen. It iiidiflii lilt to lini] any i>nt' nlio wax aitiinlly fiitiiiiiar 
with the priirtical ej|M'mtion of htntp workK, whodiK* iiol, wlu n 
qucstitmed in regard to them, either Hpcalc in terms of conleinpt 
or disparaganumt) or abrug bk abouMent and laj (hat partiiBD 
^■^ } fTf{ 4 fr^ti fl tn wcra pamnoHnt in aoaie iasportaot aflhiii. 



PHYSICAL CHARACTERISTICS. 



As a railway in an pmlio<liment of t-nginicrinj; and niftlmii- 
ical Dcience np|ilie<l to lunil tranniMtrtntion, it follow^n that 
ita efficiency de|>cmii» largely upon ttie decree or amovint of 
akill applied to ttio aervice of any |>articular lino or ^ynteni. 
Th« entile combination of expedimia ia the ontciowtb of oon- 
tnriaa of leiciitillc inquiry, ingenioua inrcatigatianB, and expcn- 
aive pnctical tocta. In early railway L'un!<t ruction the know- 
ledge relating; to many details was coinpurntivrly limitnl, and 
in MUluerM'.i-i (h-i-s li. U nf ukuuk jiifventril (he uilojition of 
Iho boat niethiKla lliat liad li< < n Ktijy;c«letl. Thrro wiu«, iH'KidcK, 
agfeatacarcity of Irninnl aimiiitantit and of useful merhanioid 
appliancea, aa well aa of capital. TI»o railway wna but int- 
perltatly underatood, even fay tboae who were bad informed in 
ISaOb aod Jbr tone yean later. One of the aUeat and noat 
oelebratcd of the dvil who ent<«red into uaeAil and 

prolonged icrvice at an early day, taid to the writer that he 
looked hack with nmaxemcnt, nut unniini;Ied with constrma- 
tiiin, ut till' <lrn-..ity of his own ijjrmraiK c wlu n he lishl l>c),'aii 
to atwuiiii' lii'Hvy ii'sponsiliilitieii. IIh; ]iii.ii< i liiivi' rtiounlcil 
many ini iilciit-) iDiiflrative of tlio ddii iri.i and drawharks 
under whii-h ihcy lalKiri'd. .Strictly Npiakiii); there were no 
nilway civil cnginwrii, ami no thoroughly < i>nipct«nt rep re- 
aoDtativoa of doxona of diatinct and complicatod punuila and 
pToGtariooa which hatra aliMe been developed, and which each 
lequire elaborate aperial training. The entire prtifo-wion of 
civil cngineerin); in of comparatively modern origin, and in 
tho Unileil Htati H wlicn ruiUvay foiihlnn ti"ii . iitiiik. iictHl, tw<j 
of tlu! prinri|jal ilinctn .lis in wlm li rcliai.li' a.-Hj.^ljnils were 
sought and found were anioiiu men who had gained ex|i<>rienee 
in locating canals, or men skilled m military cnKiiiei.Ti(i, either 
tltrough instnii'tion gained It Wont Point, or connection with 
varioua deacriptiona of gpremimotal worka. The canal opcra- 
teiB which IumI preceded railway conitniction were of gnnt 
■ervi' .' in tniinluK civil onginccm and cnntractom; and a ruiiton> 
adoijti il iif iji'iniitlint; offlcern of the United Stiitos army lo 
leniliorarily enUT ilit.i tin' ••.. in !■ <■ .if t.uIh uy iMtni.:iriic-^ w illi- 
out forfeiting their j>ii?.iliiiii«. nialtri.illy incri-aM il the mijiply 
of availahlc talent of a high ortler. Training an land Mirveyors 
alao proved uaeftll, and the \ rnericun faculty of rapidly becom- 
ing expert in new fields of elfort, helped materially tu advance 
raw nondta into mcful leaden. But for aome time tliera was a 
gnataeard^ even of inatnunenta and implementa which would 
DOW In conaidered indiqitonaable, as welf aa of thoroughly- 
trained men adapted to nil intricate or dillicult hrnnchefl of 
railway coii«lrn< linn and op. ialii m. Fruni the ouIm I, ami 
largely up to the presi nl day, one cniergi ncy or reijnirement 
aAer anotlier was develii]i<sl, which c.iulil only l>o Ailly met by 
) or nioasurcM for which there waa uu dearly defined prv- 
and railway men of all gradea wore au^octcd, to an 
■0 eztentt to the necewity of leaniiqg their moat valtuhl > ■ 
ieaaona in the ilem ichool of nigged esperienc& 

80 far aa tlicorice bod been developed, they were often more 
likely to I10 fallacious than correct. A notable imtance of thin 
is funii8l><-il 1 y the title givui to tlw umId tncit and appurte- 
nances. It i.1 styled 

A fKHMAKKXT WAV, 

partly in barmoiqr with the idea tluit tiie atmotore would, by 
tho fkee um of atone and iron, lie impetMudilow Kxperience 
MOQ demonatratcd that of all dc8crip4ioM of roads over con- 
■tniOled, railway* exceed alt others in exacting reijiiireinents 
for iaoeaiant Bnpervi.<iiin and ( on^lunt n iiairx. In one of the 
fi^equentlcgi»lat^v©illve^lil:ll<>otlH o( nuKh rn j.erimls, a numagi r 
of an imjjortant westeni niiJw.iy t..;.! ihut his eomfiany was 
•pending entirely too much money in keepii^ ita road-bed in 



tinliT, and that its {.alrons «i rc unnereKiarily auljected to 
<ineroU8 charges for this puqwwe. lie replieil that constant 
endeavors were made to keep down such expense*. He Waa 
then asked what wouM tic the reatilt if tbcae expenaea were 
very greatly reduced, to which query he replied that in • oon- 
paratively ahort time th^ would have no nilway. 

Another prominent idea, which has proved to bo erroneous, 
hut whirh wsis proliaMy founded on previous experience with 
the IiinipilvcH tlhil \v. r.' I'lrioie-ly injiiri'il or wom Ollt by heavy 
wagoiui, wa.s that il waa very dc«irable that 

LOCDMOnW AHD CUB 8ROCU> BX Ut LIORT AS roaBmLB. 

It ^vll^ only by slow dcffrce* that advances wen' mi uI.' in 
increasing the weight <jf rolling stfK'k, Imt they have Ih-cu bo 
»t<>ttdy and conliiiiKiu.i on evi ry progrtwsive line Uiat they form 
a leading feature of new developments. At the outset, aa in all 
sabaei|uent stagcn, conflicting viewa, variations in amount of 
available capital, or the requiremenla of anUdpated tmfllc, 
and other eauaea, led to the adoption cf divene mechanical 
systems, Iwt all were more or lesa imiierfe<-t to an extent which 
can stiarccly he aj>|ireciatcil hy iImwc whose conceptions of a 
railway are Uu^-il on familiarity «i'!i iin't-(~la«s lines of the 
present day. For such ifleals, tiinU r l.. .x cars, puny loenuio- 
tivea, strap rails, an<l pine-Uiard stalii.iis, with their natural 
acoompaniroenis, must bo suUtituted by those who want to 
form correct impreaaion* of primitive Une*. 

BIKPI31KST PIJtSB OP i uNffrRl'lTlOS 

were tried on diflcrent roada^ and frequently on different bbo- 
tiona of the Bame road. 
Tho hi^Mrt rtale of dovdopmeni is probably repreaented by 

the beat atyle of construriion used on the Pldladelphia and 

( '1 I'.irril ia Uniluiiy, iiii.-inih !i it WHS luiilt hy the state of 
!'. 1\ urila, un.l miIIi ml U .-..s Ironi inijieeuiiiosity, at the time 
of 1 (ini-lrtK tion, than any ( iinlenii«jniiieous enleri)rise. Of the 
tracks of thin line, wliicli wiu< eiiiiiiili'led iu 1834, and portions 
of which were oi>ened for travel in 1S!2, Mr. W. Ilosell WiUon, 
who waa employed a* one of the aatiatant engineerB in aurvey- 
ing and eoaatmeting il* to hia iiMtmetivo notaa on the Internal 
Impmvementa of Itainqrlvania, aays:— 

"The lenfith of the rood (wblrh had a double track) l»eing 
Kl,"^ niile?, there wi re Ii'kI,\, miles of |.iii>;le triu k, e!i< liisivo of 
sidings nn<l i ii'-.-iiii:i', of which (i mill ■• laid with granite 

silts, plKte-<l with tial iron liarf, -} ini I. - in \Milih hy live-eightliB 
of an inch in thii kncui; liS mile* with Komli n striuK piecce 
' [ilated in a similar manner; SmileBwilh stone hliR'k* and edge 
nils, having atone aiUa extending aeroaa tho tnck at intervale 
of ISftdi and 187^ fU*' fiUt rtono Uodca and c^ge laik, 
bavng wooden croea l iw iniwroediate, asnpt 00 acMne of the 
emtMtnkroenta, where the edge ratlfl were secured to cmsn-tii<« 
,niji]nir!i'd on Inn^'itiiiliiial nl1lll-^ilIs. The English gauge of I 
fei t >>J iiii lie" was ail.ipii i! for this road, and tho tracks wi rr 
lilacnl -4 fi < I li ill! lii h 'Hie granite sill tr.u k. wliii h was 

sitnil.ir lo that laid oil the etisterii |Hirtion of the Ikiltimore and 
Ohio Itiulrivtid, and in regard to the permanency and eflidcnoy 
of which great expectaUona had been formed, proved an entiw 
fiulnie. Although Iho dltaweia bedded 00 natntmn of broken 
•tone one foot in depth irell mnuned, it waa CMind impraciicv 
hlo to ke<'p them dther to an even mirfiire or to gauge, and 
after a very short periisl of tiM , the iron h.irs In l' ui to w.jik 
loose, curling up at the etuis and forinint' i\ Iml «i rr termed 
'snake li'Mil!-.' The winKlen track wa.s ul-i Imlili- lo the defect 
last liH'iui'Mieil, and the tiinher soon roninii inul to decay, 
il iK'catne unsafe, espeiially tor liMoinotives. In tho con me of 
a few years all o( tlic Hat bar track waa replaced by T nila laid 
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U|K>n I'rose-tics. The edge miU, or which lliv greater portion 
or the niatl liupcrstructuro vma {ormed, ivcre rolled of iHa 
Wigan pattern, throfl and n half inches in dopth, with the 
iMittoin mill top MirfacpR parallel, weighing -lU pounds ]ht 
yard. Ca;«t-iron chnirs of 1.3 puundii weight, wcrn sorured to 
the block-H or ties plafctl thnts feel apart, and the rail* w«re<l 
in the olmirH hy wr«mght-ir<m wedges, one on eiu'h side, The 
railK were at fin>t onlcred in lengths of 15 foL't f<ir straight line*, 
anil feet for curs'ea, under lh« niipprkiiition that they would he 
too rigid to adapt themselves to a curve; hut it was very «oon 
diiseovered that they could wilhuut difneulty ho forced into 
curved line?, anil that the longer the roil the more easily this 
could be etfected; consequently the 15-feet rails were taken for 
the curves, and the Infect rails made use of on straight lines. 
Sul)i!ci|uenlly the mils were all proeured in lengtlu of 18 feet, 
and placed wi as to break joint, with a cross-tie ever)- "J feet. 
Tlie rails, which were procured from the Ehhw Yale Iron 
Works in Wales, cost upon the wharf at riiiladoI]ihia prices 
ranging from ^MJ to |l.'>0} i>lt ton. Tlie iron was of nuch ex- 
cellent rjuality that the old rails remaining after the road came 
into possession of the IVnnsylvania liitilroad C-onipany in the 
year 18o7, was reroUc-d into roiU for hlacksuiith purposes. 

A.i the road was inlende<l to he operated by horse power, and 
so u.'»ed for several years, the spare between the rails of each 
(rack was filled in with broken elouc or gravel to form a horse 
path." 

Of the method employeil in 

IX»NSTItlI<-riXli rUK K)RTAfiK RAtl.RO.m, 

which was also a work of the slate of Pennsylvania, commenced 
ill 1831, and ii]>eniil in 18^?4, to form a connecting link Itetween 
canals eiixt nod west of the crest of the Allegheny mounLiins, 
Mr. Solomon W. Roberts, who was ono of the cnginrars, 

says: — 

"Tlie laying of the first track and turnouts, with n double 
track on the inclined planes, whs contracted for on the 11th of 
April, l.<!2. The mils useil wcighwl about forty pounds per 
lineal yanl, and they vrere rolled in Ureal liritain. Tlie haul- 
ing of Ihcni in wagons from Huntingdon, on the Juiiinta, was a 
laborious wurk. The rails were supported by cast-iruu chairs, 
weighing alM)iit thirteen pounds each, the chaini being placed 
3 feet apart from centre to centre, with a wrought-iron weilgc in 
each chair. In most coses these chaii-s rested U]kiii, and were 
lM>lt<H] to, blocks of sandstone, contiiining ^ cubic feet eacli, and 
imbedded in broken stone. These slona bliK'ka were required 
to be 2 feet long, -1 inches wide and V2 inches deep. They cost 
alHuil 'i3 cents each. On high embankments n linibor founda- 
tion was used, with cross-tics and limd sills, which stood much 
better than the stuuu blocks. Ou the inclined plan«fi, which 



were to be worked by means of ri>p«s, flat bar-rails wera laid 
upcm string-pieces of tiinlier. 

tireat care was taken in the drainage of the road-hed, and a 
large inimtier of culverts and drains were built, there being l.W 
passages for water nnder the railroad. It was found, by expe- 
rience, that the track must be tied across with cross-tics, or it 
could not be kept from spreading, and many such tics were put 
in lietwcou the stone blocks. The attempt to constnict a per- 
manent railroad track, containing no perishable miiteriul, whs, 
in this case, a failure. We were striving U> Imild a great public 
work to endure for generatiims, and, as it turned out, it was 
supenicded by something better in about twenty years." 

Jonathan Knight, chief engineer of the Batiiniorc and Ohio, 
in one of his publications in 1832, referred to the Colunibia and 
Fbiladelphia Railriud aa being built on the English plan, laid 
with heavy English rail, "uprm cost-iron chairs and stone 
blf>cks, anil it niso includes inclined planes and their ma- 
oliinery, and other very expensive work, and especially of 
bridges, having to traverse the country across the streams. 
Tins railway is esliitiatc-d at $28,173 jht mile. The construc- 
tion is of the most oxjiensivc character, and it has been planned 
with n view to great permanency, oud for the use of boavy loco- 
motive engines." 

Of the plan first tried on tho 

n.*m.MonR asp omo, 
a report on rail way .s made by a committee of the New York 
legislature in 1832, saiil; — 

"Tlic must approved method of constructing raihvuya is on 
lliu plan adopted by the Baltimore and Ohio Railroad Com- 
Iiany. A line of road is first graded, free from short curves, 
and Bs nearly level as possible. A small Irench is then formed 
for e^ich track, which is filled with rabble stone, on which ort> 
laid blocks of granite or other suitable stono (in the place of 
woimI), which will sciiiare about one foot, and of as great length 
as can 1h3 obtained. The upper end and inner surfaces of each 
track arc drcsi^-d perfectly even, as well as the ends of tho 
bliH'ks at their joinings. Rars, or plates of wrought inm, near 
an inch in thickness, arc then laid upon these blocks or roils, 
in a line with tho iuiier surfaces, and fastened to tho stono with 
iron boltn or rivets, entering alwmt four inches in holes fitted to 
receive them, and at a distance of about 18 inches. The dis- 
tuiico tietween the two tracks, for tho wheels, should be about 
five feet." 

As on most other important roods, variniis modes of con" 
struction were adopted on the Baltimore arid Ohio. In addi- 
tion to tho griinito-sill mcthisl, six miles of single track were 
compawi of stone bli>cks and wiKsh-n string pieci-s, and a 
considerable part of tlie line rested on wooden sleepers (or ties). 
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DKrAii.»:i) i>i»ciHrnoif» of the methops vsed ojc the piitl.!- 

UKU'IIH ASl> «>OH'MItlA BAII-KOAU. 

THE exact nature and cort of the methods adopted on the 
rhiladelphia and Columbia IhiilriHid are shown by the fol- 
lowing data extracted from a note-biKik in which Mr. W. Hosell 
Wilson conirnenced writing, in such infoniialion as he 

considered valuable, while ho was acting as principal osdistaiit 
engineer on that road, under the direction of hia father, Major 
John Wilson, chief engineer; — 

Df$crii>lion and Ettimale of GraniU Raibray, a* JjaiH on thf 

< oliiinltiii iimi J'hiiiuUlphUt A'ltiVuviy, 

{<aia.— Tho sills are in lengthi^{£g|y||||^^thre« feet; the 

sine, one foot s/juiirei 
in the criw I'li. .n. i 
in dcjilli; i 
upper surl 
surface is <! 
bearing for 
reduo'd t ■ 
the si' 



three inches in depth b<'low the iron, and for nx inches acroM 

the stone, exclusive of tho chamfering. 

Brokkn Stonh — ^The broken stone, the particles of which 
must not be larger limn a culic of iwu inches, aro to bo kept 
clear from earth, clay, or other mnleriul. 

Tki:ni iim. — The trenches are not li-ss than two feet in width, 
and twenty-two inches in depth, l>elow the top of the sill, ex. 
I'cpt whero the stono sill is wider than ono fool, and where 
rock occurs in the trench. In the former case, tho trench is 
made of such width as to admit of four inches of broken stone 
• in enrh stile of the sill; in the Initi^r, the depth will be such as 
to allow li.ur iiii ill-' ot' brukrii .-i-iin- under the sill. 
LAYi.srt.— Tlie broJifti .-itoDe are )iliiccd in layers of three 
•hes, each luycr wi ll cuiiip.acti'il with a heavy rammer. The 
ljud, and beililed Willi a luavy rammer. 

drillcil to (■<irr». -pond with the holes on 
Uio width and position of the track, not 
half inches in depth, and fivc^-ighths in 
id within three inches of the end of 
locust, fitting the hole exactly, 
The bar is thon spiked on, 



■j^od by Google 



84 



EARLY RAILS, 8IL18, AUtD STOfTE liLOCKS. 



anit the inner ctlgo of the hill (Immfercd off, in width two indlMb 
and io depth one inch and m baU. 

Tut RoMi PAraiilllMin,«DdllM«uth rioped ftom the 
bade of die lilK to lam off tho wattt eollMting OB tlio f<ii rfx . '\ 

TOr twnr Bam are In Icn^ha nf ffftc«n feet, two and n m'hh 

trr inchru in wiiltli, ninl tivt i i'rlitl.s i.f nn inch in tlii< km sH. 
The Hpikea are Ihroi' mui a half inchi'S iu length, anil thrwc- 
eiKhthit of BD indi ufimn, tbo hoads fittiiig iIm oonotoninlK of 
lite bar. 

SMmt i fir thmtnUtif A* Ofw^l Uh iiqh»tCimplMlfnMi$tn. 

Storaof AM-iranbus, mtMl |M3 00 

«IO|H«adtor*t<ilt«^*tlOoehU 90 00 

BaanngMlaai.at$l 48 OO 

UKMOtatofgnnltoiili^attflcmta S.B50 oo 

Hztta boaliogor iills lis 00 

tt,anibMlald(iiidadii«bcal(MatiHwk«ka3eMUa« X4M W 

BaaMviagMnb IMOO 

CMmIiv.. UO 00 

n>iadiorhoiMpatli.at$ljaL... tfl 40 

Avmisa of airtn vorlci 
lag Mod. 



mm » 

Dtfrriplimi ami K'ttinnitr of a Wooilen Ttnitmitj. 
Sii.ij^. — llie citls iiK' < lii;<riint, wliito <«ik, nr ihotnut <ijik, 
•cvi'M Ami a half feet in lenfjth, antl of xiich f'u.n iis Id f.juaro 
Mvou incbai; dn-iwi'tl tint tin iho under aide, and iiot«h«d on 
th« Upper. 

^KTOT-r-Hie Uenchea aro Ibur ftet apart, finom centre to 
oentNb ooo Ibot in width, (riztaan in depth (making twenty-bur 
indlM to lop of wooden roil), and eight feet in length. 

Rail. — ^The wooden rail is yellow pine, six inches equnro. 

The kfys nrr of uhite oak or yr'lloiv pirn', <.ii<' fmn in h'netli, 
twii inchi's in liiij;ht, and one incii and a half it.ii k, tapering 
Ui lhrL'e-(|uiirtrrs. 

In notching the Mile for the rail, there must bo lull at lca«l 
(bfoe inoliet of » bearing under tiia laiL 

r/or 0»e UUt nf Watim 



33ton«nf flnt inn Imn, at fit..... $943 CO 

901 fMiHii'N nf -.p kiTi, III lOrrnta 90 00 

710 Kptii iiiK at riTiIit, .••••»■....,.»., 24 K5 

Hmi!iii>! irnn IW 00 

■il tliiiinaiiil fvit of (•. uiitliiii^ l,X6, lit $-1>... ...... ........ 1,073 U) 

1,320 nilla, at W n \\{r (MO OO 

1,334 i-Ti h.-« .if l.n.k. ri si.irir, n1 tl l'.'i I.SOO 75 

S'.ll r. .is l.n i. .,1 il .11 , 723 2(( 

320 ru.l-c hnrxi jkiUi i-ovi-n'.l, at M criita 160 CO 

Ri'iTinviii).': iMrOi 301 00 

Extra work «... 32 68 



«lblM4S 

Broad 



Bigt Redkvn Hlmi>' Hhnk* unJ Slimr SilU. 'IS I. 

Utrttt and Hehuf^kiU lUter. 
BuKxa.— The lilodw an of smnita^ twenty iacfaei in length, 
djtleen in width, and (welie in depth; dtpth of bolei, eix 

inchoa; diameter, one inch. 

Pll.lii. — The tnuii-vi i^c fills an' of ^;niriiti', six and a half fret 
in Ifii):tli, anil t\v« lv(> inclns !.'|n;iic. Tlic."!' :irc pliK'«iI jit tlir 
juiniiiK <if the l>ars, alxait lirici n fi i i iVuui i < nlri' In i i iiiic. 

Tu>:>l«iliat. — ITie In tuhi'a are twcntj -("ij-hl inchf» wide, and 
Iwenly-fcwr ini lus dt t ji (from the top of the block). 

Lavimq.'— The i>rokcn itone are placed in layer* of three 
ioclMi^ well nunmed; Hie bloclea and aille then Iidd, three ftet 
apaiifioateenttetofieotra. Thcyaieth.n <lTillod,thechain< 
fiutencd on, and tiw iron ban hid and ki.\ i<l. The broken 
eumi' art' now rammed sTOUDd the Uodta and aiUi, and tht- 
h<>rM> p:itli t'lllotl in. 

Till- Ik is i.^ the «anu' that nsedoo IheWigan railway, the 
mil « « ij;liiiig forty -one and a quarter pottndB to the yard. He- 
twcen the ehnir and bUx k a piece of oaima ii iiiaeited(tlie 
»ii« of the ehnir), soaked in tar. 

Etimatt far One Mil* vf Edft JMbM Amm flttcAtlwd SIU, as Comiilrttd. 

64^ tonxof Irun bars, at 941 mo 

('in.'<ol c yinir*, at 137. , i>7.i 

.SiMrK-...! I'.'lt- .'.n.l vrrdgMi atlMia MA 00 

OSA toil* hauM. at t3. Ittf M 



m atone sills, at 93 LOO'S 00 

3.810 i^no b\<xki, at 05 canta. l.H.'io 40 

3.347 prrcha of broken atone, attLSb 2,i>X". 7S 

I . 7iW yiiriU Ui<l. nl (1 1,700 r«) 

II. iuil rniMiiiipi •.•.......•<..... fiO'i 00 

40t ctibic yarda ezaivation. at ccnia 60 60 

.3,n>]ileemorcaa*a%ataocata 10 40 

I jliuuiU for (Mr UUt, WilhinU iHtmt SilU, at Laid. 

Iron, a* above 9t.0T5 00 

B3,\ tons hauled, at $3 280 30 

i,b-3i> stuno blocks, at C2) cents 2.^ 00 

2,067 perchea of bn>fcCD(t< ma, at tl.K S.5S3 75 

1 .700 yards laid, at 75 eeota 1,320 00 

Riuui cmaimp... 10& 78 

RemoviDKcaith... 202 75 

Caava* , TO 40 



910.027 88 

Drurription <inW I'Mimntf of I'liif Hniln on Sloni' lUiX'Jrt nifl f,thiu)l 
Silb, a* Laid Bouwn OUmtUria attd Ute Inleneelion the Wat 
CSattr RaUteag. 

Bmc nj O iaBHe^lii n a8to n e,ofaand8lone,2gin.xV'i' xiJm. 
Siua.— Lo«ttt7}lbettonp,0X8inches,taidlfireei;ii '1^. and 

on thn flat piilc; in the riirves tin y arc placed 9 foct apart. The 
rails aro nut jiiiiiiHi on the wlls, hut n:i the nearest bliM kji, hut 
not oppoi-ite. A cruss trench is lini,' for cih h fill, nnd tille»l with 
broken stone, which, on the enilmnknirntx, iil continued out to 
the edge of the bank, thereby serving m a drain. B<'twecn the 
rails, the space a filled up with earth to a level with the top of 
the blocka. Thehoiaa in tfiefclodca are drilled liz inohea in 
depth, and one and a half indiea in diameter, then pluiiel 
with red cedar, which ia previonsly liorcd through the centre, 
half nti inch in diameter, the bolt l>eiiij' live-eighths. 

FMmaU fat Oiw m* cf £Jf JtaUt am Aim* Mtrii «id ImhM SiOtt 
PrkM Atmtiftiffim fliiiraalli fhayitosit. 

84AtoaBore4|eiaile.at9a0i 9a,M»«> 

S3At°<»of«bBin,at9M. flUM 

StonsorballiBDd«edBm,at|Br 4UM 

9BA torn haoM. atia. ram 

attlecnttaUKatnJO m» 

2,<l«eleoebk)dniiat90eent8. a,a94«» 

2,009parcbeaof h>DhHitteBa,at9t.a...... tmut 

l.TaoyinbofworknuuMllilpiatBSecnls. MMM 

8]ziaBdandihrmeNMrfagi,at«lI... 7909 

2,919pi«e«<an«aa,atSeaiilai M92 

l,9ll9coMeyardae«(wtle>vatMeaniiL. IT0 90 

i,4t9eiiHeja«d8eabHikBMnt,ati9eettta^ S80 00 

•I9JI0 99 

BmiHg Tbnbfrt. 

TlIK BEARIS'i TiMliEBe ai* white oak, IQXIS indicia, and in 
length* of not Icaa than 80 foett laid edgewiao, and notciied 
down two inches, emy three feet, to nealve the erase rills. 

At the joiirinBS of diese tinib«nrah tliere is a tenon 4 inchoa 
thick, and the Whole width of tlie timber, laying; liorizontally 
«cr<ii« the centre of tlio ylick, and proj.-iiini; six inches with a 
mortice (to fit) on the opprwite i^tick, h rnri'»l by a \vo-«k-li pin. 
The sills arr 7J fi rt Ioml', i''X^ irn lii s, of i\'u{ti- ouk. or clicMiuit, 
except 111 iiiii ! vjiK of 15 iV-cl on the .straight lines and 'J feet on 
thecHiM^ ,^1 1. idcvareof IfKUKt. Tliey are laid on the flat 
aide, and iH-curetl to the bearing tiniben by w<Mxlen key». 

JSMmaUfir Om Mile afBif IMU Vptm Bearing Timbin and SilU, witA 
Ijx-att SilU al Kmy Fi/Um l-'ttt. 

6iff Inns of c>1|;e rails, at $S0 $3,240 00 

23^ loiiji of rhair^, nt $.30 93Q 40 

tmi-i iif Imlts sntl wcilijw. at t'.i7 4S5 00 

93,\ tons hauled, at 747 20 

X)2 locust sills, at ll.dO 633 SO 

1,40S white oak (ills, at 80 cents 1,126 40 

10.771 f«c4 lineal nf white oak timlier. at 25 crnis 2,602 75 

OOOpercheaof broken atone, at ft 2^ l.aoo 00 

1,700 yards of workmonahlp. at 70 ivnia 1,232 00 

8ix road and (hrm crossings, at $13 7R 00 

1,800 cubic yanb excaralinn, at 15 centa 370 00 

l.49l> ertte yard* emtawkmsat^ at a9 en*... MOOO 
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It will lio M'lii llinl till' tKliniuliM pvcii nlxnc riliito to six 
(tylvs <ir viiriiitioiis in iDiixtructiMn. Tlic «oril fiill-i in Mitiu>- 
ttnie* iMcd to indiratc wimmI or litiiiic which [K>rrom)<^ funciion« 
■imilw la tboMt now entrti»t<<(t to tice, especially when they 
lira oaOad cnm liUi. nnd •oinetimes to iniUcmt* a oootinuoua 
fbundatioo on which ntib wero laid; and the rdiitively anmn 
numlKT of rrovH nilln (or tiox) u-tnl, indieiitM that at the outset 
the dnneer of the trnckn (>pr(Miilinf; wan not ftitly rmliHN). It 
tf. ■" m\t v.\\:\l ftLrpricitif;, t' «i, to nolo hi'W Hourly ono nf the 
ii\>toiTi!i aduptiil ii|iproxiinBt«4 to mcKlerii nicthudii in the 
mntu-r of rrriitin); a fouodltiail of bnlMIl iMWb, and Wing 
wooden croaa aills or tics. 

"VAKE IJEAOe." ' 

A laiga proiMWtion of tfaa eai^ raihraj troeki ropraecBted 
doie imitatow of a atyle adopted l>y early roni rondo, ronMot- 
Ing of ban of iron aptked on c(riiiK<^'n< of w<Hid, and this MyU- 
was so eiteiisivcly enipli>_\ 1(1, .m l .. .intinui'd in v.>v in sniuf! 
acctiotu for Huoh a protrm ti '! jm .wil, liua ■'.-iKiki- liojui.*" Ix'- 
ranio one of the rw<i);nizrd ainl nii>.-t imp' liiint i if riir: y r.iil- 
way periU. This term was Kn>^'xi"i*u li by tJic hability of thu iron 
liar to become looecnoJ fn>in it<< I'nxtcningiHatraiB mmiMl 
««er it, and it would aometiniea aiuMcnljr turn npwatd witli 
■uftdeot fbiee t» fiana tlw bottom of can, and oeoMioaally 
Iqjure pMMiig»ni| orftrowatyain ftom flia track. Aaitwn* 
not until near the middle of the flilh deeade of the nineteenth 
century that iron mils wi>re niiiniif«rlurrd in thin Cdnntry, <'X- 
cept a few ca't imn risiln nml (hit hnrs, it wftf> ncocxsiiry to 
iiiilH>rt nil ri ■lliNl-iriin ruilK Uin! \u rc iisol luTe, and this opera- 
tion, ti>g<'th(-r with the large amount of iron re^juired even hy 
the ed^'e rnilH lUm umnI, net-eamtAted a greater expenditure 
than oould be afforded by many of the earlier oompaniaa. 

Boiallo Allen, cfalaf onginear of tha South Oooiiaa Bail- 
Mad, wMch had 10 nilea in OfMialion in WH, and increaiied 
this milea^ by C2 milea in 1832; and 75 mttce in 1833, and 
«liiiti f'T 11 (inio enjoye«l tin- ili^tiiutii in i,f Inin^ the longest 
r>i!iU!iiiiM,is railway in the I '[;it(il Stnlr?. ami tin- first to use a 
l<M-<iiiinlnc of AiiUTiniii < i>ii-tni<'tion, siy* (.f iIiih runil, that 
"it wail «>f the brc of w>i<jil' n niiU eiipptil with iron. Confi- 
danoe and capita] had not yet reached the growth to niake an 
iron track of the moat modeat wnght per yard a poaaifailily, 
and ateel laila w«i« aa uathmtght of ea the telagtaph. On 
timber nufaiMxbXlSoncliaeetion, inn bam 2}-inrhx)-inrh 
were spiked. Iho wood waa tlw aonthem pine, the hard, real- 
nnn.« Mirfaoa of lidddi waa aa auitaUa Itar tha inn hata aa wood 
could I'e." 

Tlif Soiidi Ciir.ilin.i Uiw mir of liir I'lrsi corupanio) to Hlli«li- 
tutee<lgeur iron railn fur iron lnim or plaUM over ita entire line, 
a-i thia rovirM> was adopted a few year* after the completion of 
tlioraad. Tbedeaireof et^neenandmanaffentoaaenraaaeih 
an advanca waa veiy general, aathcgr (tally appreciated ita im- 
portance^ and explained the advantages darived tkom ita aaa in 
the way of Mvin^r operating cxp^'nucf, hot the dtlftmice In 

rrisl iif I I r:ii li' in, when eompiiriilivcly h< :ivy e(Ij;i' rails were 
U'^i il, \v;i,>< lit mil- tiino e!i(inint(il at :il>i«iit \>fr niili', inul 

thi'* outlay was loo j;ri';it to U> honu' liy nm-t ,i| thi' < arly l om- 
pnnie^. Tlicrctfult wai> thm lint luin> eontiniu d to fumtr'li the iron 
for many imdca during a protracted |M>riod. In IKtOall the New 
York milwiqrs, except tlie Long Island, used flat bius. All 
the railways tn Pennsylvania uaed faroa plataa or ban^ vafylng 
in dimenmona firoRi llxf, on «bait«aityniinaroada,to2|Xl. 
except the state rajlw.-iy»; the Norrlalown line, which at that 
time iisi'il l<> pmiiiil r lil; the Pliilndi^iiliiiv iiml IJcjuliii}:. wlii< h 
Uwil 4.Vpi mini mil; the York anil WriKhti-vill.-; Hui k Moinitiiin; 
I, lull' S hiiylkill and SiiHiiiehanna; Itravc r Mejulow ■'.vli n-iinii; 
and Wext Branch, a road leading' fmiii Hchuylkill Haven to 
Mine Hill. AU the nUlway* of Vir«,;inia, North and 8outh 
Oaralioa, Oeotgia, and Florida used Hat itm, Tnijring in dimen- 
dona Itom Sx| to S)X}, except lha Sooth Ouoiimi, and por^ 
tlona of the Georgia and Omtral raada, of Georgia. AH tlie 
lailways of Atabania, LonUiana, Miarimippi, Tenneance, and 
KanlO' ky ii«( d flat l.!ir«. except the ronl<-harlrain, of New Or- 
leans; tiif Mia!>is.'ipi)i: the Vick«hnri; iiii'l Irn V^on. and the 
Oriin<l (",nif uinl I'mt (iiU-on. All tin' r.iiln hv- of (di- W.-lfi r; 

sutes used iron bars or plates except the Madisou and In- 



W0Ol>rS "B,MI#," OTItlSG \-lW-\7>, Olt KTKINOKBS. 

In A large propt^irtion of tho very early railroiuU wood wuk 
extensively used of sudt abapco and patterns that, in the rail- 
way hogaafo of that day, it waa general^ called "raik." 
Some of tfia prtnitiva lines did not eren lumi tbeae wooden 
rails covered with flat iron bnrr, and they were called woodrti 

rail-roajls, a li rin which wa* also fre<|iicntly n|i]ilii'il to the 
forms of coti*l ruction in which the wooiU n r.ul y\A* pinliil 
with iron hr-r". TiihIkt railn were an article of (Kinmcn c. 
Conitiderahlo qiiantitiea wcro sent from 8outh Carolina ami 
Xorth Cartilina to he used on the early railwayn in Pcnnsiyl- 
vania. Their dimenaiona w a aa sosaetimes 6x0; and aometiMiea 
Sinehea wide aadTdeopk and theiy wen twiaQy plated with 
flat iron bars. Tho dlmeosions of tbeae ban was ihequently a 
matter of considerable importance. When the bar* were 
narrow nnd thin il wx'< found that nixli r the jir.-'-iirc .if ln'uvy 
loads, the |i.ir< would hriiil anil i-itik into the Wh.mIi ii rail. To 
ohvialc ihi-i effect, a small shed of zinc w;ui ininietini<-?< phu'rd 

honeath the eiuU of the iron rails. The wooden rails, i>tring 
pi<M cK. or stringers, roated frequently on woodao ties whidi 
wore then called sicopen. 

Hia following dcacriptioa of an eariy road of a elaaa which, 
while it did not i^treaent the highest rank, was very nnch 
better than a number of Inferior rondu, wnn puWiubcd In 18312; 

in the iiolni ajipcniliil to Mr. fi. W. Sriiith's AliKriran i-ilitlOn 
of WoimI Tri' iliwon Kjiilroaili., Tin' a< count funiiihcd 
hy Messri. ]Cui;hler and Diniila-^ — 

"The Mine Kill and Schuylkill Haven liiiilroad was begun 
in June, IS'JO, and fiiii!>he<l, the main line, iu June, 1880^ and 
the remainder in June, 18S1. The main line OOOimenoes at 
Hchiqrikin Haven, and extcnda 10| nilea alongHiawcat brandi 
of tba liver Schuylkill, thMugh tta Mns UiU Gi^ At tha 
fork of this bmnrh with the west-west branch of Uie river, 6 

miles from .■^i liiiyllcill 1 1 a\ cii, a hranch of the rai Iroail extcniln 
along the Ian nu-ntionnl arm of tin- riviT, "<\ inili H of n iloiililc 
track, and one mile of .i fini^-le track, hut ^'nithil for ii ilmililo 
track, making 14 niileH of a double trai k, und one of a single, 
or \'> nnlc* in the whole. The company have dii-lairseil for all 
oxpeiMca, in completing this work, 9IS146& The width of tha 
trade ia41cct 8} inehoa. Tha afagim (wliita oak) at* 4 feat 
apart) flwn centra to centre^ and avaraga lOXS incbeft Tha 
wee d ta i wdh (whit<' oak) are 4X7 Indtca. iron rails are 1} 
incbaawide by hidf an inch thick. The curve* are in no in- 
stance of a radiu-i Icsx than -KX) feet, hut ^cnrrally TjO I fed. llie 
grades do not c\< ccd .•".H (eet to the mile, except on two iiicliniid 
planes, the first of which i»80 feet to Iho mile; the M'cund IitO 
re«t to the luile. 1'he sleeper* rest on stone rubble work, in 
three parallel lines, from coa end of the road to the other. 
There are GO biidgca, aadt of SB-feat span. Tha highest em- 
bankment is 21 feet, and the deepest excavation 81 foot. Than 
are IS culverts, and several minor bridgea and drains. 
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glwiH-rs, 40.0011 111 niinitifr .... 

liails. mw.lKX) feel, ai *!!-• :|> r ltiini'an<l) 

ilri<l),->^s, nialiii(g oud putting up fifty, 28 fcct in tlio clear, 32 
feet lont;. at |8D..». .•....•....»•.•.... ................... 

Iron for rails...... .............. ...•••».•.......•....•>•.... 

UyinK iiio alaf|«n and laili^ and lihig tha brni an and 

drnmriK 

Killing ^fi^ horse iialli with stt-nt- 

Making anil lllliiih' l!a- t.-i ij' his » -A'ti tt ■tic. 35 mile?, 18 incht* 

d's']' anil « ii|c 

Tluf jitohe work, aiiulrai itlH. wiii,: w.ilN. nml jii^ rs of tin* 

lin.l;;i«, willj nt.<iiit oin* niilr nf s%i|if ^v,llI 

lirailiii;; ilmiblo tr*.k, l."* niiirs, in. Unlhii; piiwili r. tiKil.^, and 

w 74,000 

Kngineering wlortei- inlemt and incidentals 1S,0IA 

TMal .|I81,6IS 

Thia is as iii'ar the actu.il cuil a.j can In' o!iraini<l " 
It will hi' p<Ti civ< <l that in this stat. im nt the w hikI on which 
the iron r-'stid wan dti-ifciiati-il "r.nls.' while tiic iron with 
1 which they were pbiied was described us "iron for rails," 

I ORioTX or THE T-iwa. 

The iniperfecti'iii^ i t' tin' .inald i.' a I rails and of IIM-S 
, English cub»(itute» for them suggested to an AmectaP 
iBobaitLbBlavan^or Hobokan,whoinH tha win«/j0g 
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Blvvana, the pmminent ritrly American adTOCate of nilvajrfl, ' opening, in September, 1880, WH of wrought Iran, dMdcd into 

an improvrmnnt ill r:ii1 r<iii.'<tnirtion whieh lithe progeoitnr (if 
Ihc piwent T mil. Ii i,-< hinif<i tluit when Mr. Robert L.8levcM», 
wild wiix 111 rm'y nil iililM il llic rutinlruclion of tln-Ciitiuii ri 
and Amlioy Jiailmad, "vhxa on thi; Hliip, un hi:) way to Kiiro[>i> 
to order the 'John Bull,' in 1830, lio devoted a. rotuidcrnhin 
amount of time to whittling out croai-Hcctuinii df wlmt lie 
Uionght would bo a good kind of iron miU tn lay on the mil- 
road. Th« boat nil then known wu tho T-rail without any 
baao. Thia itjrla bad been adopted all the most impoHimt 
rood;) in Riiropo. Owing to ilx peculiar hhape, it rr<|iiiml a 
chnir on every cnxii-tie or Mono Uonk, iv* tln^ caw nii(;lit N>. 
8lovon* vna the firxl man ti) dewiun tlu- mil »vliii ii hi' t<Ttiii-il 
tlio Il-mil — in utiier wanU, a rail with a haim which could Ik' 
qwked with 'boolc-Iieaded' Fpiken ilirerlly tn the lieariii);." 
Raitaniadoinacconlaneo with tliis pattern wore hiid down upon 
the Oaaiden and Amlniy when it wna firnt eonntruetcd, and 
matbodt wem alao adopted for jnininf or apUcing (he raik which 
l e pw ae nt a groat advance on the qntems then generally 
vuling. Of thcM rails a report of tlio rotn|inny luiyK tlint thr>y 
wore of the I form invenloil hy Mr. Steveiin, inthca high, '1\ 
ini'hei* on tlio U|i|<i'r runriin;!; Hiirface, and 3) inohca IB width 
on ilM liiu>e, \U'ij;liiiiK 1:.' {muiidK to the yitrd. 

The writer has Ih-cu ercdihly inforrncii that Mr. Stevcnii en- 
countered great difficulty in hia eflTorta lu induce n Ilritiah 
rail mill t<> make raila of (be inipmve<l pattern he had devised. 
Ha waa obliged to aanina Iba whola mponaibilily of (Im 
aebeme, to pay all the extm espenaca, and to give heavy 
aecurity tn gnanl (he works againut all deneriptinn of damages 
that could poifihly l>e intlieled on the mil work* hy thi* inno- 
vation, which wna eviilciilly rcj;iir<li il iu« daiiKiToim, or nl Ic.ij-I 
highly imprudent, and likely to pri>ve diHiiKlroiia to nil con- 
ecriuid. ITie «upiXK«ed grounds for such advt-rw views nnint 
have nuKlo a deep impreiwion, for a long jieriiid elapsed l>erorc 
the UM of T-niilft hecnme approximali-ly univenwl, although 
aoma oooipaniea adopted the T-rail a few yeara after it waa llrat 
uaed on the Oamden and Amfaoy. Hm T*nil becanw widely 
known as the Vignoles rail, rather than the Stevens rail, bcenniie 
a European engineer, Mr. 0. B. Vignole*, liaatened ils intro- 
duction on Eiirijjii-iiii rui'avn !., iLsiiii: tin m mi Kn^!li>!i rnudf 
during the progrefw of ci nihtnirlii m lu an rxtriit lliiit guve t<) 
tliem the title of eontracloi-s' rails. 

A reeognition of the usefulncM of the improvement must 
have hecn cinnpsmiively rapid, t>ecauso hy or heforo 1840 the 
U- or T-rail waa in nae on aU or portiona of tha foUowii^g Ameri- 
can linea, vis.: Gsmdcn and Amboy; Fblladelpbiaaad Reading; 
rhiladelphia, WilmingtOD and Baltimoro; Long Uand; por- 
tions of the PhiWlelphia and Columlria HailroBd, on whieh 
llul, jiliilc, or lnir iniii niil.H hml originally lu < :i Ijml, mi import- 
ant New Eiij;lunil roixlx, in<-luding the wcond tnu k of lli<' Ilm'- 
ton and Lowell, Boston and Worcester, ]toi<.ton an<l rrovidciu <', 
Providence and Stnnington; New Castle and Frcnchtowu; Wash- 
ington hraiK'h of the Baltimore and Ohio, and portiona of the 
Georgia Bailroad. 

In ft deMription of the Oamden and Amboy Bailroad, eoo> 
talncd in Hr. George W. Smith'a appendix to WoodNi Treatise 
on Bailroads, and published in 183S, the following reference is 
made to tho T- or Il-rails uwnI: "T1 ■ nitl-< lo i- of n illi'd iron, \ C, 
feet long, "i inchcH wide on the tnji, .'4 inrln'K ul tin- Imnotn. 
and 3J deep; the neck halfimh tlii.k. T)m' w<ii;lit \* •^r^ 
pouiid.H = ;51*j», pounds por yard. Tin y are sccurfd l«y i-liimpH 
of iron, riveted at the exin iMil\ of eiich hiir. Tlio rails are at- 
tached to the atone blocks and aleepera by means of nails or 
pina at the aidet^ driven into wooden piqgi. Chain an dtt- 
pentedvilh." 

Tlio following interesting letter relatinglo this onlijcct is putv 
1i"lii'd in Mr. .1. M. fwankV ccnfui rcporl of IJi-Ji, ..n jr.ni lunl 
steel nianufarturea, the writer of the letter Ix iMj; a nephew of 
Mr. Bobeit L. Slavens:— 

"IIonoKEN, Nfw Jr;R«F.v, May 31, 1881. 

Deak ^tR: In annwer to your letter of the 'J7th inabUlt I will 
aay that I have always believed tlut Bobeit L. iitevena waa the 
inv«ntor, of what ta eallad the T«all, aad alao of tba method of 
fHtaiiiiigtobya!pik«^iaadIlia,v«Bav«rknaiwn biarigbttotha 
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riNh-l>eUied Keetions, e«ch section being supported hyacast-iron 
chair, to which it was secured hy a wtwHien wedge. Tlie form 
Will dcriveij from (lie <ilil uu»l-iri>n lii-h li-Uied liiiiii rail, ra-t in 
ningle welionn, each alHiiit 'M inches long, l^is wruughtriron 
mil waa sOerwaidi* improved hy maldqg ita bottom atni|^ 
uniformly throughout its length. 

Ur. Stevens' invention consisted in adding the brood flange 
on the bottom, with a baae aulBoient to eany the knd, and 
><hapfld ao that it could bo secured to the wood below it by 
hpikes with hooked head s ; thus di«fiensing n ith the enHt-in)n 
chnir, and making the rail and iu fastenings mieh an it now in 
in ( I iiiiiin 111 use III the year IKU") »i;il fri 'iiienlly iifl'Tvv ,ii<ls 
he .HjHtke to nie aUiut his invention of llii" rail, and told ine 
that in London, aAer unsueeeiiBful applieationsi elwwhen' ill 
England, shortly after tlie oiwning of tlie I.iver]KK>l and Man- 
ehcstor Railroad, be had applied to Mr. Guest, a member of 
Farliamentv who l>ad large rolling miUa in Wala^ to take a 
contraot to make hia rail for the Oamden and Amboy Bailroad, 
of which he was the chief engineer; that Mr. Gu<til wuthed to 
take the contract, hut eonwdered that it woiiUI he inipraeticnhlo 
to roll the rail straight; that, finally, Mr. (lueKt ii^;reeij to lo 
WnlcK with him and make a trial; that great iliHieiilty waK at 
lirft experieiioxl, a» the rails coming from the rolU curled like 
snakce, and distorted in every imaginahle way; thai, by perse- 
vonnoe, the rail waa flnally aucoeiBfully rulleil; and that Mr. 
Oueat took the oootnwt. The Oamden and Amboy Bailroad, 
bud with tbia rail, waa opened Oelober Mb, Uai two yaam aflar 
the opening of the liveqNml and MaDebaalar Bailroad. Of tliia 

I was a witneas. 

Tliio rail, long known an the old Camden and Aiii1im\ r.iil. 
<lillered hut Utile, cither in shni>e i>r proportions, from the T niil 
now in common usi'. hut weighed only 3<i pontuU to the ynnL 
For the next six or eight years alUfr the opeinng of the Camden 
and Amhoy Railroatl this rail was but little used here or abroad, 
nearly all the raada built bi the United Stales uaing the flat iion 
bar, about S} Inehea liy | inch, nailed to wooden mih, and tbe 
English ennliniiing to ui«e the chair and wedge- 

My uncle alwayn rppr«>tteil that he had not patentetl his in- 
vention. He ineiitirtied to Ilie, lipunnU of forty yearn ago, 
that when adviw^l hy Iuh friend, Mr. F. Ii. <H;<len, the American 
eoniiitl at I.iverpoul, who was funiiliar with tin' eircinniitance« 
of his invention, to patent it, be foiuid ttiat it was t(M> late, and 
that Ua invention had become publle property. 

Yours, truly, Fa.tNn.t B. SnVHM." 

Divcmmn in nauixKm wav. 
In addition to the plans of constracHon heretofore referred 

tn, varii Ki'i m. ii!il".i .'it:> iii< were iul(i|.[ri! ;ii dillri riit liM-alilii^ji, 
the nil "It iiiipi H tml I if v\liirli were ri'niliTi'ii p■l^.^iil)e hy the T- 
■ ■r Il-r.'ul, Till' l!i-'i'ri ami l,i.«ell ii-e.|, ;n ils lii^t (rje k. <-ilge 
roils whieh were not jMirallel, hut of the tii>h-U'lhe<l pattern, i. r., 
their bottoms were alighly curved, as the body of a lish is curved, 
80 that (be amount of iron need waa greatest at tbe pofaila moat 
distant from tbe rafl Jointa. Where the H- or T-rail was used 
nnmerooa diaim eaaaed lo bo iodiapcnaafale, aa Ibu nH, unlike 
the edge rail, waa aelf-rapporting, and tbe nee of chairs was 
generally contincil to places where the rail^ wimc cmli ,1. .\ 
greater niiinU'r of sleepeni or ties than liad orii;itiJiliy U-en 

II iii<iden'<l di-Kirnlile Were put ilmvii in the tra< ks of .xome 
mads. ( tn ti e Bi.^ton and Providence sleepers of Hhiie ceiiar 
were laid il v. i, :; e| apart from centre to centre. They were 
aaven fset lung and aix inobea thick, and rested on broader silla 
of bcmlodi. Ob the Flilhkklpliift and Beadbtg^ on which 
rails, weighing 45| pounds per yard wen nndtthe rails were 
laid upon white oak sleepers, or crosa-ties, seven feet in length, 

an<l of a iinifnrin ilepih or thiekne,«« of ceven ini'lie!'. 'ITiey 
were laid feet apart from centre to centre, ami ea<h 
.«leeper wiia laid upon a pri«ni of hroki ii ^intie, depi>«it<-il in a 
trench 14 inches dec^p, li inches wide, and it feet long across 
the line of the track. At tlio rail joints the rail.ii rented upon 
oaat-iron chaint let into the ileepcia by means uf noicbea cot 
Ibrthatpaipoab Tbo diair waa aiz inobea eqoam at He lower 
aoiCMa. when it wae flvooigbllia of aa inob in thldoieaa. 
Than wem boll% with mt aorewi atlaehad, lo hold the ends of 
thetwor^tothedhair. Ihaboltaadantweiriwdrt 
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and Ihe chair 10} pound». The choirs, an<l tho rails, at the 
pointH where ihoy realcd un glecpors, wort' gpikwi d<iwn, with 
iipik<>ji six inches in h^nglh. with stctiia (hri'v-fourthit by livv- 
ciglilhg of nti inch. In a mile of tn»ck of tho Philadelphia and 
RciiditiKt hiiilt in uccurdnncc with these rei|llircnteiit«, there 
wera 54*1 bars of iron, weighing 71 tons; 503 I'huins, weighing 
6,910 poundii; 7,882 spikes, weighing 4,524 |i«iundd; l,12(i screw 
bolUtand nulu, wc'it;hing 481 puuniU, and l.ftSi) Rlecpem. Tlio 
enlim cost <jf tiie uinglu truck as laid, wiia reporttil to be 17,017 
p«*r niih". Ah the road waa intendixl, tnm iha uutoet, for c.t- 
fcptionitlly hejivy traffic, it was much more autiKtantially built, 
in ever}' re»t>r(.'t, than wiu» usual at tho lime of ita corwtruction, 
and tha rails pruvrd to be very aervicejible. 

On portions of the Western (of MaNRachugcLts), which were 
bcinjf ooinitructcd abotil 1840, a mode wiw ndnpte<l which difleni 
in BOnie important rcspoctis (rum any of thutie heretofore de- 
Hcrilied. Tho raila were of the U or bridge pattern. A con- 
tenip<jraneoiiii description f«y*; "The rails are of wrought iron, 
rolled iu Icuglha of tilteeu feet, aud made hollow, llie top is 



two inclios wide, base Fix inches, and height one iticit and 
three-quarters. Holei* arc punctured in the tlangev on both 
nidejt, i\ix>ul figlitoen inetiiii apart, to necurc the ruil (without 
ebairv) to tho aleejM^rB, by means of screwn eiglil inch<<A long. 
To prevent the Bleepera from iiprvading, there arc, at ever}' 
fiAccn feet, iron ties acroM the railway, spiked down at each 
end of the sleepers." 

In this dracriptinn tho tem> sleepers wa* ummI to designate 
"longitudinal, continuous slcei>eni of Menial timber kynnized, 
thirteen or fourteen iiiehcs wide, by six and a half or se%en 
inches thick, which are (irmly bedded on the ground, pre- 
viously made even and well rammed. On the top of the 
sleciters are laid the rails." Another feature was an efTDrt 
to give tho outer edge of the rail a Bliglitly higher altitude than 
the inner e<lge, fur the purpose of making the surface of the 
rail correspond ns closely as pusuble «-ith llie conical shape 
of tho car wheels. Other railwaya endeavored to accompUsh 
that object at c<imparatively early periods, but the rwults were 
usually not satieiiu-tory. 
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THE existence of mmintainR, and mountain ranges or spurs, 
in all the Atlantic states, which constituted such a serious 
barrier that during a cunsidembic |Ktrtion of each year they 
were often impassable, was an obvious fact, and where pioneer 
railways were s<i locatiHJ and environixl that summits could not 
be evadetl by a cir<-uit<in.<) route it was neceiwary that a choice 
should bo tniule between very heavy cuts, tunneling, or ascend- 
ing and descending relatively steep declivities either by the use 
of inclined planes or h>eonu>tives. Tlio aMsistance obtained in 
solving such ditKcult pri)bleni» from American improveinenis 
in the locomotive whs of incalculable value. ^\1liU■ tutmels 
had some earii<»t advM'ates, their great expense led at the 
outset to prwtponement in nearly all coses where any available 
sulwtitute could t>e found. Tliero was, however, a tutuiel built 
on tho Portage Railroad in 18.12, which is said to be the first 
railroail tunnel in the I7nite<l Slates. It piU!e>ed through a spur 
of tho Allegheny, and it was Wl feet iu length, 20 feet wide, 
and 10 feel high within tlie arch, luO feet at each end l>eing 
arched with cut stone. 

Mr. U.S. Drinkers elaborate work on tunneling, published 
ill IST.S, furnishes a list of nearly three hundred tunnels in the 
United States, with their length and Haiv of construction. Only 
a comparatively small nunilier wen> commenced or completed 
before 1640, but tho railway tunnels of thai era embrace, in 
addition to the Portage, the following: — 

A tunnel built by the Baltimore and Ohio, named Doe Oully, 
localftl about sixty miles west »>f Harper's Fcrr>', for the pur- 
po«c of avoiding a circuitous liend of the Potomac river. It 
was built ill 1839—11. Its length wa.s l,'^'!/ feet, and its cost 
was f.)R.4i!(i. Anollier tunnel was built by the same company, 
at Harper's Ferry, in 1S3IMO, W feel in length, which cost 
$4,3£lj. A tunnel built by tlio New York and Harleiu, called 
"Old" Hariom Tunnel, in ISVUI", 844 feet in length. A tun- 
nel liuilt by the Harrisburg, Portsmouth, Mount Joy and Ijiii- 
caster Railroad Company, on a line which now forms part of 
the Pennsylvania Railroad syKteni, in 1S1.">--.3.S, nnnietl Elizalieth- 
lowii, WO feet in length. Tlio Black Itock Tunnel, built by the 
Philadelphia and Reading Railroad Com{>any, in Ls:;.")-??, near 
Plitiuixville, l;M2 feet ill length, which cost tirS.W'i The 
Flat ItfH-k Tunnel, built by tho same company, at Mauayunk, 
ill l."«40, WJ7 fwtin length. The Pulpit K-w k Tiiinul, built by 
Ilic miino conipaiiy, in ISfti— ll,at Purl t'linlnii, l,ij;i7 feel in 
li Ti;;!li, which coi't $llC,7iJ8. Tlio Summit Tiiiiiiel, built by the 
CaUwiMU and Williamsport Railroad, at Suminil .Stntitm, in 

■'•Tunnel, built bv tho 




the second of tho American railway tunnels, heing commenced 
soon after the completion of the Portage ttiiinel, and the first 
tunnel in this country on which shafts were sunk. Tlie resident 
engineer w.is Mr. \V. Ilasell Wilson, and his nnte-b<Kik contains 
an interesting de.icriptioii of all the details c«iiinecte<l with the 
coustruction, fMiii which we extnict the following htaleiueiit: — 

Final Etiimtsle v/ SetJion Jama Appietm, Omtrador. 

Rock excavation of tunnel, 21.7IS yards, at U>.tO $12&,03S 40 

Rock excavation of >bafts, 881 yards, at 30 cents n,&2a 00 

Reck excavation of ends, 22.126 yards, at $1 22.12(> 00 

Sluto excavation of ends, %,Vj» yards, at 2S ccnla 742 00 

Embankment, 13,030 yards, ut IS cents 2.019 20 

Vertical walling. 4,790 pcrrhes, ul W crnts 3,^ 30 

Mnsunry of dniiim, 122 ]irn4ir!s at $2 244 00 

Masonry of ciul funa, 464 iK-rrlH^i, at $0 2,784 OO 

Musiunry <,t slogie wall, 32 pen'hcs, at $1.90 48 00 

0|irniiiK ilraiti llirutiKb limru'l 1,600 00 

Clt'CriiiK tuw |>alJj (of ajjaxvot caiiul) of tualeruti tlin>wii 

<l..wn I.I14 00 

WallliiK t'-ip of sliaAa 70 OO 

Fencing around sualh end of tunnd. S5 &S 

CInring centre line over lull 77 00 

Ditching 32 20 

Leveling along foot of vertical wall IS 70 

Forming path through tunnel 12 20 

DarkiilK pnrnfirts at end foots SOOO 

TltnlierltiK Mill vein In tunnel ,. ISO 00 

Cicarlni; out blip in ilcep cut at north end X>00 

RentorinK stone thrown into canal &0 00 

Patterns for arches U !i5 

Laying drain at south ead 60 Ou 

Wood work of dniin 30 00 

Marble lal.lcU. 44 00 

ConstrucliiiK crilia In river t > ciinvey uiuterials on 200 00 

Daiusb-e to Garrigucs' factory by blasting 54 21 

tltS.OlK! 21 

KAILWAV IIRIIWES AND VTADrCTS. 

It was manifestly neceasarv- to provide bridges for the passage 
of small streams, and even over streams of considerable width, 
which were not navigable, bridges were coiisiructcd; but over 
tho early long bridges trains coliUl only be moved at verj- low 
rates of speed, and over some of the navigable streams, now 
cro«iMHl by many tniiiis daily, ferry-boat o|iciiitloti;i were e<iii- 
linuoil for many years. 

Stone bridge-bulMing IukI been priictici'<l for centuries, and 
a nunilKT of very dunible stone bridges had l>ecu erected over 
minor strcum!) during tho turnpike eni. The skill and nvail- 
ablo force they developed was pressed into railway serx-ice at 
points where financial and other considerations permitted. Of 
one of Ihe early railway viaducts, built about 1832, which 
' '• of the Allegheny Portagu Railroad, Mr. Solomon 
iji 1.S78, said: — 
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"The Honcahoe-bcnd, or Conentaugh vindiict, ia alQt 
iag, end U OMd by the riennqrlvantt Bailroad CompMigr M r 
part of ito main line, and it ia, I bcHeve, almort the onl j ■bnio- 

Ulrt' of (he old Portage Railroad now in use. It ia a eub«tantia] 
and iniposing pii'cc of iimjionry, alxnit Bcvi'nty feet high, and 
wilii :i M'liii circiiliir ari'h of eighlj-fcet span. Tlio tlm f < n- 
piiRtT liiid iiri'iiun il i\ ]>lnn for a hriilge of two arc lu p, racli uf 
fifty-fcM t K|iuii, Imt iiftervviirds ftdoplud llio jiliiti of llii' iiie'M'iil 
Btructiire- It wa-i dosigru'd, and ita erviaion eupentiU'iiileit, l>y 
ne, and the work was done liy an hoiiPHt Scoich a(oiu'-niii*oii, 
named Jidin Duma, wlio waa adorward killed by fitlling from 
amitherhlghbiridga The arch ialhne and* half feaitbiok«t 
Ibe sprini^iny; line, and three feet at the crown. The arch atooca 
arc of Iij(li(-colorf<l KiiidsUine, and thelwirkingrof nilicioua lime- 
flimi . found iitiir ihv i^pi-l. Tlie wiiiilMoiie « ^lllit fn'mthe 
ei nitir lil<n k^, <ifl« n nf pii'iit biw, which were found lyiiii; in the 
W004U, I n ll.i Miifrtceof the ground. Tlin rontrjit t priii' fur tin- 
maaonry wns i^l.'JO per porcli of twcnly-tive cuhic feet, and the 
work waa rcmarkat.ly Wi ll done. The bee Btnnea were laid in 
mortAr made (rou the ailicioua limettoneit without the addition 
efanyaand. The coat of the viadnct waa about fifty-fiTelhou- 
aand dolhura, and hjf hoUfiiiigltAlatml bend of aboottwomilci 
waa avoided. The embankment at the end of the viaduct wia 
(lixty four feet high. Since that work was done^ iion hAdglt 
iiavc Inkeu the plnce of fiiuli elmt turcs." 

Of till liriiliri siind vifiducts on llic I'liiladulphia and < 'oliind^ia 
Knilruad, Mr. W. Hasidl Wil^oii, in liis nott>s on Internal Im- 
pcovemenlain Ftennaylvnni.i, yay- — 

"There were twaoty-two railway bridgea or Tiaductay con- 
■mwted with atone afautmeBla and pieia, aurmotuiled bjr tim* 
ber aaperatmetur^ and thirty^ ree overhead bridgealbr paUic 
and Ikrm roadi. The Ibllowing were the moat important 
atnu'ture?!: — 

Srlnaylkill viaduct, Imxinj; .-ievcn -•.jian', tlie dear Icngtli.s of 
which lii twi-t n tlic picr^ wpi-c, two of li'-J fret cai'li, thr*»c of Vi>'> 
((ft each, und two of V.\7 feet ejuli. 'J'he ahutn)ont« and pier* 
were constructed of oounseil iit)d hiinimcrHin'wcd masonry, 
from tlie bottom of the fouDdationa, which were on rock, with 
the eKCoptioo of the weatem abutment and two a4iaioent I^eia, 
which were AMinded upon hard gravd. Xlve of the piera vera 
in the river and required coffer dami; one of them stood In 26 
fci't doplli of waler. The wo<xlen superiitnii ture was 1,IH5 feet 
ill knulli hy •111 feet in w iiUli, with four tr<i.-ui<^ on a nxidifica- 
tion of the Burr plan, having a piicvace way of four feet in the 
middle for f<Mit travelers, and one of lH\ fuel on each side for 
railway and common road rcjiiK-clively. The height of the 
iiridp fltN>r above ordinary water line wa-t W feet. 

Valley Creek viaduct conaistod of fotir spau^ of 130 feet each 
Ia dear, with a height from water to floor of eo fcet. 

But Brandy wine viaduct had four apeoaof 88 feet each in 
clear, with a height of 30 feet. 

West Unmdywino viaduct had a length of platform of 8S5 
fert, di\ i'ii il ii.lo hix tipaiib, n .-itini; \ipon ahutnn iilK mid picrH 
of l ourM ii niiisonry. The railway tracks rcMcd upon iho upi>er 
citonlH of thotniaaeaiataneiarationof TSCBatabowthewaiar | 
of the creek. ' 

Poquea viaduct waa one span of 130 feet. 

Hill Creek viaduct compriaed four apana with a total length 
of 660 feet, and a height from water to floor of 40 Act. 

Little Cone.Moga viaduct had a superatmctim tM fiset in 
length, elevated -17 fe<-t ahove the .xtrcam. 

All of tlu> nlH>vc iiaMi<-<l iiri<t};>'r. were comtmcted according 

to a nK»litication of tlic Iturr plan. 

The viaduct over liig ('on,-.toj;ii creek had a superstructure 
on the Town 1aui< c plan, 1> )1'J feel ia length, at an elevation 
of M feel .ii.ovi' the water line. The apaoa Were of Tarioua 
kngtha, ihe lougeM being 120 feet. 

The ahutmenta and pirn of all the Tiadnda, except thoaeat 
the Schuylkill river and West Bmndywlne creek, were coo- 
structed of rubble masonry." 

BRIDGE CBOamiQ THK tCSirVMCILti kiVKR WEAR PKTKM* nuWD. 

Tlie mii.1t important of the Lnilpes rel'errcd to nliove was thai 
leading from the fo.it of the inelini^d plane, on tlie wc.<tt hank 
of tbeSohttylkill, to the ca»tcni side of that river, where a con- 

t formed with the lailway leading to the junction of 



Broad and Callowhill streets, in lliiljuleii hia. A fier >>c:ni; udmI 
aa part of the atate worka from the time of iia completion, in 
April, 1884, until the cooatrnctlon of a line leaduig to If atlcet 
atieet, thia bridge and ita eastern rail comiectlon were aold to 
the Philadelphia and Beading Railroad Company, and iiuli«<v 
(jiifiitly Ui-ed hy tli.it i o:,i;M:iy in fm ilitatiin; the nnncnn iil of 
passenger and nuM i llaneous freiulit traiiiR from the iiroad 
.Htrci l di'iMil of itH main line. In .\ii>ni^t, the re< eiNcrs of 

the P1iilndel]>hia and Iteading ohiained HUtborily tu replace 
this bridj;u with nn iron atrueture, to he huiH by the Ihnmix 

Iron Company. At atated above, the wooden npentmetureb 
which rendered cootinuoua service for more than fifty-two 
yean, was built in aecordaiu e \vitlt a modification of the Burr 
plan, and this plan, intennin^flcxl with some niodifienlionn, (lir- 

nislied dei»igns for ft Inrfie iirop<irtion of tli.- itnpi .rl.ml v, len 

|jrid(»c8of the perioti of it.i e.-evtion, a." well h» of llie w..i.ilen 
I'ridjtei! built acrtwi! inijMjrtant streams in I'r nnsylvania hy turn- 
pike or bridge conijianiea for some year« |irevions to tl.c eom- 
inencetnent of the coitstrUCtion of important railways. 

The Schuylkill bridge waa designed by U^or Joim Wilaoo, 
chief anghieer of the FMIadelpbUk and CohimbU Baihroad, and 
the ooofllractlQQ wai npeiinlended by Mr. W. Hasell Wilson, 
prineipal aaiatant cngiaeer. Mr. Fhsderldc Bnlman was the 
bridge inlpector, a )Mjeitioa fitr which he was well .jimrrlie.! l,y 
previous experience in the perfornmniv of !^ilnilar duties fur 
the Schuylkill Navi};Hli<in {'o!ii]i.uiy. The eontracton* were 
Dodd, Diiihop i Brittin. The width of the river at the point 
of location was al>out KV) feet, and at the eai-tem shon the 
river waa about twenty-five feet deep. Aa tlie bridge puaicapw 
great hiatoiio inlaveat ha Ibia and many other hicaKtiei, on 
account of the important and pKilon0ed aervice It haa ren- 
dered, and aa the methods pnmietl and the itema of cost illna- 

trate more fully ihan any otlier allainahle data, paiticidars 
relating; to important hriiik'e I inldiiii^ during llie liryl half of 
the f, 111 nil li. rii.lr. in tl.i- roi;nlry , I In- follow ing extrueta from 

the uotu-book of Hr. W. Uosl-U Wilauu, commenced in 1881, 
are an 



^eeifiealion$J>>r the Bridge «>verJkhutlkaSlm^ 

"The bridge ia to ataod on aix piem and two ahutmenta, 
which are to be founded on the solid rock, ma<lc perfectly 

level, and conBtnictiHl of dr^^s^l«^ ndihle stone, not les« than 
twelve inches in thickne.-<.H, laid in ciurx :*. The ftones are t«) 
lie of the be4<t (juality and .«ni .je< t to (In iii>[iei tii m of the engi- 
neer; they »liall be hammer drcstcd, s(|uared, and laiil in Alll 
mortar, arranged in such manner as to form a system of hcad- 
C19 and Mretoheni (the hcaden to be not leas than three feet), 
the filling up to bo of atonea of the beet quaUlgr, properly con- 
nected with bond atonea. 

[Here follow a number of minute direc^ona relating to the 
foundations of the pien^ Ihe piers, and abutment wall.-*. The 
piers were to be 22 feet lliiek, and *k< feet <> inches long at the 
h;ise, exclusive of the an(.ailar points or liemU. which WOTOtO 
extend from the foundation.'* to hij;h water mark.] 

Tlic conBtriictiun of the womIcu i*u]K'rstrucluri' niuivt 1* in 
strict conformity to the plan exhibited hy the engineer, the 
contractor furnishing all materials, wbelhcr of wood or iroo. 
The platform or floor to be auppotted by foiu wooden archea 
truiaad and cooatmcted aa repreaented in the drawing, placed 
vertically oh the piers and ahulment/i, nl such dintanees from 
ejich other as to admit of two p)i.'*u«ge.< <if 18 fivt C> inche-s each 
in the dear, and one of -1 feet in the clear, ln'tween the arch 
pieces, wliii h, together with the thickness of the said IruHfica, 
tnake the wliole thicknet>.s of the bridge -10 feel 8 niches. T\w 
height of the trn.ss from the bottom of the chord to the top of 
the plate iri to he 17 feet. The king-jMisls are to be 10X30 
inohea above the ahoulder, and 10X8 inchca in the waiat, ex- 
cept that part above the aidi, which ahall he hnge enough to 
saddle 2} inchea on the other arch pieces. The qiieen<po8ta tu 
be of white pine, 10X15 inches above the »houldcr, and below 
the step, and 10X9 iitches in the waist, to saddle 2} in< hes on 
the nreli pieces, as heretofore dcM riU d and as rejire-sented in 
the drawing Xo. 5. Tlie carry braces to 1x5 of white pine, 
'.'XlO inchea. Ilie stay braces of while pine AxlO inches. 
Tlie chonia of while pine, 8X14 inches, and in Bueh h-ngtii!* aa 
required by the hill of timber, flmiiabed fay the enginccb The 
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arches of white pine, 8x18 inrhcn at tlie crown, 8X24 inche* 
Kt the f<j«jt, i»ii»i.'c<l on each eiJc of tUc king- and queen-pcMtii aa 
repnaicnUHl in No. 5. Tliu plalca of while pine, 10X12 inches, 
Ihe M'urfH of which shall not he h^ tiiun 4 fuel lun^' TliC 
girders or flfor hoAms of white pine, 0x15 inches, placed eu 
n.>pro*ient«l iu figure 3, one in every three of which eh»ll pnat 
through the whole width of the bridge, without ecurCng; the 
cnda of the girders to ho pecuretl to the pnsta by spikes, }-incU 
BQunrc, uud 15 inches long. Tl>e joi»t« of while pine, 6X7 
incheis, pluced at distances of two feel from centre to centre, 
llio floor plank for side-waya of white pine, 3 infheB thick, I'JJ 
feet long, clear of snp und other defectH, nlioul one foot wide; 
the door plunk fur the middle wiiy 5 feet Iuiik, 3 inches thick. 
Tlie tie-beams, conneetini^ the plates in upper part of hridne, 
1>X12 inclirs, to projt^ci one fmit over the plut4'«). The side 
braeenof while odk, 4lX-') inches, to l)« Bcetired by mortices, 
tenons, and cpikeH tu the engineer may direct. Tliu liorizontnl 
braces iu QotiT and mof of white pine, CX'i inches, secured at 
each end or joint by mortices, tenons, and keys. The rafters to 
lio 3X'f inches, nupportod by a ridge pitile in centre, and by 
purlins nud raising plates, 6 inches square, as represented in 
Figs. i>, 7, and 8. The shingles of Carolina cedar, 3() inchro long, 
to In] dres.'ied and laid on blitck oak lalh, 9 inches to the 
weather; the oul»ide studding for the reception of the weather 
iKHirding to be of white pine, 3x-l inches, placed 2 feet apart 
from cetilre to centre, in a perpendicular position. Tlie weaiher 
boards to bo of wbilo pinc, } inches thick, put on in rvstilnr 
coursro, to be planeil on liotli sidc^, tho studs niso to be planed. 
Over each end of each pier, tho bridge t<i be finishtHi as repre- 
sented iti fig. 2, with V'enctian window.n; sky-lighta nf 4 feet 
i<()uaru to be pluceil over each side of tlic ro<if, in the centre of 
i>ach span. All the tindxTs of the bridge above the floor, ex- 
cept the upper lieanjs and rafters, to Im^ iilancti smooth. 

From nn intenuctliate point between, and on a line with the 
footings of tho arches, two brikces shall extend to the inlersee- 
tion of the arches and chords, as represented in FigH. 5 and l>, 
at which point an iron Iwir, two inches si^nare, shall pii.ss through 
the whole width uf tho bridge; and at the footings of suid braces 
upon tho pier, together with those of tho arches, cast-iron shoes 
shall l>e place<l, aa represente<l in tho drawing. At the inter- 
section of tho arches and pimtti, together with tlioMj of tho 
chords and piists, iron screw bolts, 1 ] inches S4)uare, are to pas« 
through them, and to \tc secureil by a nut, worm, and K'rews. 
nie joints or scarfs of tho chords to lie at leiwt four feel long, 
and secured ns reprc«enled in tho drawing. Each end of the 
bridge is to bo finished with six (ireeian Iforic columns, entali- 
lature, and pediment, which, together with the outside uf the 
bridge, shall he painted with three coats of white Icoil. 

It is undiTKtoiHl that all the above work, whether of wood, 
stone, or iron, shall be cxccuImI in a faithful and workmanlike 
manner, without omitting anything which may not have Ijpen 
expreascd in the alxivc specification, ntid that the bridge, when 
completed, shall bo in couformity witb the plans heretofore 
referred to. 

[Here follows a description of tho iiartieulars in which there 
had been deviations firoiil the siKvitu atiun. They relate almost 
exclusively to the piers, and state that the length of Kpans in 
clear betwwn the fiKttings of arches, cotrmicncing at west enil 
of bridge, WHS us follows: Xos. 1 and 2, each 122 feet; Nos, 8, 4, 
and 5, each l;!5 feet; Ncu. (I and 7, em h feel,] 

Tlic foundation of all the piers was solid rock, except two, 
which rested on hard gravel. Hieir height varied from 46 feet 
to S9A feet. 

I'tnai i:jlimiiU, Sfliuytkitl ISridje, Itodd, Ili*ho)i i ISriltin, ('nttlrarlnr: 

•t$4.37i fA.t,MI.1 »S> 

•t$.HI .ai .VXt CO 

SoetiU, ao |iO 

at60r..|it<« aui au 

Ml cull 309 $71 

3.0t9 fiO 
l.iiftj 00 
.1 5(X> 00 
•l.\2!> 00 
230 00 
U2 00 



Extra dowels and clanapa........ , 387 38 

Kxlra cemriil in piers Si 00 

Extra coping on pier beads 108 00 

Extra coping on picra 44100 

L^yinR diiuble tntclc uf nils 1.302 00 

Inside painting 1,304 65 

Timber fumislied f<ir »t]ic-r work 240 48 

Pomps furnished for other work 10 00 

Extra timber, iron, and workmaiutiip 3,S2I 00 



tl33.040 i:\ 

It will be seen that, in contrast with modem prices forsiniilnr 
work, the bridge was n marvel of cheap constru<-tion. Tliu 
masonrj', costing $4.;C7} per perch, cotdd itcarcely now be re- 
]ihice<l for le«s than tt.'i, and the p!ntf<irni, cut<ting $.30 per l.fCiO 
lineal feet, would now probitbly cost twice that sum. During a 
series of years tho rhiladclphia und Heading made numerous 
repairs, decaying or weakening portions of the structure lieing 
replaced, but no material change was made in any of the im. 
portunt features of the bridge. 

TOWX LATTICE KRIIKIEB. 

While work on the I'hilwlelphia and Columbia Unilroad wm 
progre^ing, the Town lattice plan was attracting an increased 
degree of attention, and it wiu adopted as tho superstructure of 
the viaduct over the Big Conestoga creek. Its leading merit 
was relatively small cotit, as thick plank were substituted for 
heax*}' timbers. Under onlinnry conditions, it was generally 
fouud to poesesB mdlicient strength, and it wilh ii.ie<l, during a 
comparatively brief peri<Kl, in the progress of railway con- 
struction in i'ci)n«ylvania and other stittes. Its |H>wer to resist 
some forms of wind pres»ure, however, was not fully sulEcient, 
and it was BUecee<h>d by more satisfactorj' methotls. 

rROT>XTION OK W<K)I>EN- IIRHXifS. 

Great importance was formerly altache<l to the covering of 
expensive wooden liridges with a subslantial roof which served 
as a protection. Tliu pussugo of locomotives created serious 
danger of the destruction of these roofe<i worxlen bridges by 
lire, and several safegtiards were adopted. One was to employ 
n watchman, chiu^.'d with tho duty of passing over a bridge 
immediately after each train movement, and he carried a 
bucket of water in his hand for the purpose of cxtingtiti>hing 
nny incipient conflagration. I^trgo tulis or half-hogsheads, 
filled with water, were placed at eonvenicnl points on each 
bridge to serve as reservoirs. Another, which waa enforced on 
tho Schuylkill bridge for a considerable period, wi« to inter- 
dict locomotives, all cars being drawn over the bridge by horses 
or mides to and from the western bank, where the connection 
with the inclined |)lane was made. 

I>RAW nuiouts. 

A deacription of tho Karitan viaduct on tho New Jersey Rail- 
road, says that it was on C-ul. Long's plan, 1,7<III feet in length, 
iu spans from 112 to 14.> feet reach. Depth of truiss, 22 feeti 
width between hand rails on top, 81 feet; piers, 7 iu number, 
which, with the two abutments, are faced with sicnilic granite. 
The structure is of two atorira; the lower floor resting upon tho 
bottom of ihe tro.sses, of which there are three, supports a 
roadway to aecommotlatc comtiion carriages. Tlio railway re- 
IH1SC1' on the top of tho trusses, support<'d by joist bearers 4 feet 
apart. Tlic chairs, holding the rails, rest on stmug pieces, 4 
inches thick by 11 wide, pinned down to the upper fl<Kir, which 
Litter performs the oflicc of a roof. Tltc braces of the truss 
framing abut upon pieces of thin sheet iron, introduced into 
the points. At a depth of 9 feet from the tojis of the piers and 
abutments, tliiTe is an uflTsct of 9 inches, u]Mm which arc footed 
the .■•bore bniccH that assist in supporting tho tnisnes. 

Tliere are four distinct sliding draws, two in each story. Tlie 
railriMtd drun.t move Imek into the |ilaco of a section which 
i^lidi-.-i Kid<'U:iy.'<, out of the way, while the eomniou road draws 
I roll on, upeiiing over the part of the bridge back of them; a 
'movable jrliiiform connecting the draws with the fitmr of tho 
, bridge, l>eiiig riiised Up from il by means of lever beams, when 
' the dniw i* alHiut to be openc»l for the pansage of vessels. The 
I f\Mn* I if the ilniws are each iiO feet, and tbueo in the railroad 
I c.>«t *:l.(«X) lu M.tWO each. 
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UfVUNSD PLASES. 



INCLINED PLANES. 



ONE iif tl'.o (iulijcot-i whirh uttrnrtotl much altention at the 
out-'"-l '^.i.-* iiii liii' il J iunf-. jiihI llio extent tn whirh they 
should bo kvtttdcd or Mloplvd. Aa tbo primitivo locomo- 
tive* pe wi Mw a Toy Bnited pvwar w UU-dimben, and were 
mere pigtniei ia cootiMt with their notsetaon in nre ami 
cApncity , it 8c«med at one lime to \tt atwolntely necewnry th.nt 
niilwnvfi intonJed to traverse iiniii:il.i;ii"U> inuiitrii'* over 
r<put<-5 wliirh ne* piwitnliHl hi ;ivy ^;r;iiii •< Hlh'tilii mi|i|j1(- 
ini'iiti il liv iiu'liiiril i.'..nii->, (111 uhii 'i itnl ii m iiy i imiiirs wmilil 
funiUh the niolive power. It wim in «i.vonluiiio with this 
idea that somo of the uiuHeit 40b1 railway!), ntid I'specially the 
Sekmue and UudioD, mre wpplied with inc4ined plane*, 
and Utttaadi ai^iiaetaweira oiigbialljr provided at both ends of 
the miadeipUa and Oohunbia BaUraad, and on the Portage 
BailnNid. It dionid be retnemberMi that each of the important 
inpVQiVMiK'iit-i ill lr.ri.niiitivi>ri tli.tt lit'l]n~il Ii> iniTi'ii.-'i' llicir 
pOiWcr to jim cikI slcfp {;riides dimiuislicil IUl' iK->.c»ity for in- 
clini'd |pliiiu's. 

As till' I'drtagc HnilrcNid was ii«n1 to cross thn Rummits of 
the Alk-Kheiiy inountoing, it wivs tlie iinpst iniportaiit imdpr- 
takiqg of tlio kiud in this country, and in the world, at the 
period of it* construclion. Of thin ruad Sir. i^uloniun W. Kub- 
crli layK "There were eleven leveh, ao oalled, or raUier gndo 
linea, aiid leo iodincd planeii on the Fbrtasp. the viiole length 
(if the riNtd bdng SG,39 milea. The planea were mimbcred eaat- 
wanily from Johnotown, and tlic ascent front that place to the 
summit Wii.-i 1,I71..">.S fe<-t in !ii;l> ami tlie ilc-i i iit frtini 
the suniiiul to HollidnyMmrK «ii.i 1 . '.'.i.^.Tl iVct in lo.lii mjlcK." 

Tlie pKmcs «erc all strui);ht, iiiid their leii!^lh!< oiid elevulioiis, 
together with tlie length of the grade lines or leveUt which were 
woikad fin<t hy horse power, and mliwi|nait|y bjr lomoiatives, 
areaUled in the CoUowing table:— ^ 

laaiiki 

LavidRo. 1, ftom JohnflowntoPlMMlIa.l«. 4.1$aril«. MMt 

IbuM Ko. 1, aaocndiog evtwaid. \mU M. U0.00 

Levtl Ko. X, aMendlaKeMtwanltoLaDg Urd. U.OS mUm, IM.M 

flane Na X aManding caatwaid. l.mtt IhaL U6.40 

I«*clliroi.aiaiMndb«eaatwavd. l.«nil«. M.W 

TlanaKAlLaBeu^aaatwaid. 1^15 feaL UBW 

Lmral Ke^ 4, aaemding aastwud. LMarflta. UJO 

niii*lla.4,aMHidtBgaaat«ni4. 8;lMJMftet. tUM 

UvalValb*M(odiagewtmi4. t.aSmllaB. IS 80 

Plane 6^ awwAng aaatwaid. ^AKW int ttLM 

Levd Vow e» aaeendiiv eaiavaid to AnaiaH 
UnalatBlaii^G^ LMadlaik t».M 

F«n. 

Ko«t. 

Plane No. 6, deecendini; eastward 2,713.<15 fret. 266.30 

I/Tvrl No. 7, dnetodiiiR (Utwnnl ,t5mil<«. 0 00 

Pl«ne No. 7, dcarendiiig awlwanl 2,633.01 feet. SiO.SO 

I^evrl So. M, di9<-eiidiiig eastward............. .06 mllea. 6.80 

Plane No. 8. desMviiding eastward. S,116.«3 fi<rt. 307.60 

Level No. 0. dsBrrnding vastwani 1.35 mlla. IS.OO 

Plane No. drsccndiuK outward. 2.790 80 fort. im.SO 

I«ralVoi.M^deaMndint«aatinHd....... I.7«n{l«a. 

Plana Kow 10. descending aaatwaid. 1»AM feet. 

levrl Nu. 11. dcaeendfaig eaatvanl le BoW- 

daysbais &nndlMi 1M.71 

arAitoMASY ExotMn la. ucomotitgi. 
In regard to the eoonomic conrideratlona involved in the nae 

of iticliiii'd plaiioK and stittionar}' enKiiie.", Jonathan Knight, 
said in 1^'-: "Jv^i ren utly a* the Ix iriiining of the year 1^".M'. 
tlie relali\ < ( oin miy ■ : 1 1 ■ »l ili' 'iiary ii:ul l<i( otiiolive !iy^leni«, 
tipon level raihvay.-', or u|.on tlioM- hut slightly inehne<l, was 
warmly contested in England, and the question was not put to 
rest until the recent improvoineiits in the KKomotive engine 
took |iace." He added that on the I.iverpoid and Manchester 
Baihri^, after the impiOTcd etiiginca(of 8tepbenaon)wera naed, 
itinaltaiiiiidtliat"th«eipeiiae per ton per uilehlqr HieaeeD- 
ginat, will he .IM of > penny, and by the ata tjonaiy ijyrtem 



of a penny. ' Knight eatimated in 1832 that in this country it 
was prohahtc "that an engine, capable of conveying 90 lama of 
freight 120 milea in a day, will ooat, iodudiqg inleraalt xapain, 
renewala, eoi^neerbig attendanoOk and ftiel,fi«Mtl>totlSliMr 
day, according to the price of Aiel at the phtoe demanded; and 
the cost per ton jwr mile, in tlic one case, wiil 1>e | of a cent, 
and in the otlier si mu tiling li than j of a cent— nmre ex- 
actly .417 of II ei nt. " In hrii f, a» liKoniotives were improved 
the utility of im liiicd plinn - liiminii-heti. 

The necessity of overcoming heavy grades hy Mnie methods 
is so imperative in all the mouotaiuutia portions of this cotm- 
try that tbo field of railway uaefulneast and the limilationa to 
the apeed and cheapneas of railway movementa, wonld have 
been greatly reatricted if the power of iocomotivea to draw rchb* 
lively heavy loads over atcep grades had not been greatly in- 
creased liy Americnn expedients luid inrentioo. 

Tl»e nature of the delays and incn'«.*e of expenditiiri':' i au.'»e<l 
hy the enfoiceil n.-<e of incline<l phiiics may Ik.' infi rreil from llie 
statement uf Mr. tsulumon W. Uoherts llial, on the I'orlage 
Railroad, "at the head of each plane were two engines, of 
aUiut ihirty-five-horse power each; and each engine liad two 
horizontal cylinders, the pistons uf which were connected with 
cranks at right anglaa to each otlier, whi«h gave notioa to the 
laige grooved wheels around which the endles rope poaaed, 
and by which the rope was put in motion. The engines were 
built in Pittsburgh, and could he started and stopped wry 
quickly. One engine Only was iiM^d at a time, hut two were 
provide<l, for the greater security. Hemp ropes were at tirst 
iii-etl, iiikI gave much trouhh^, as tliey viirieil greatly in length 
with chaugut in the weatlicr, although sliding carriages were 
prepared to keep them airetched without too mtwh atniin; but 
wire ropee vera aUccwiida anbatitiited, and were » great iiD> 
proremeot.'* 

In the absence of inclined planes, hone power was 8om» 

times used on the heavy gra4lo« of early roads, even after loco- 
motives drew truiiif* on [11 .rtiiMi- • if lincii. 

In llio liituuus work uf Charles Dickens, entitled Amcricau 
Not«a» be glhrea the IbUcnring deieription of hia 

taomct <nrgB na mm otr tub aludobbbt Tonun 

BAJUIOAD. 

"We left Ilarrishurg on Friday. On .Smday nn rnuij; we 
arrived at Iha foot of the motintain. which ia croaacd hy rail* 
road. There are ten indined planes, five aaritindiin and five 
descending; the carriagee are dragged up the fimner, and let 

slowly doirn the latter, by meana of stationary engines the 

conijiaratively level sinu i s hi twrcii U ing tnivi i>p >t. ,-i me- 
tinies hy horse, and s-inn tiiin-i l>y eiit;iiie p'lWir. a- lli'- liu-e 
demands. Occii'ionnlly the r;iil< are l.ml iijion the extreme 
verge of a giddy precipice; ainl lixikiiig from the carriage 
window, the traveler giu.-s sh. vr down, without a stone or 
scrap of fence between, into the mountain d^lhs below. Tlie 
journey ia very carcftilly niada^ however, oit|y two carriages 
traveling togetlien and while proper pneautioiia are takeOfia 
not to be dreaded tor ita dangvn." 

IMKTAUK UVIIk.vUift .*.«;t> TIIKIR rSKi 

Tlic application of a mmiLcr uf the early railwiqra t< 
poses similar to thooe aerved hy portage a in the India 
primitive American qratema of tmnaportation, waa probaUy 
better ilhiatrated hy the Portage Bidlroad than any other Sne, 

and thislfact prcsiiinaWy suggested ita name. .Soon after its 
coiiHtntction it was applieil to the novel purjMines dcscrihcd in 
the f. '11. .wing slatenii lit: "In o, ;,.l.rr, IV.t. .I4s?e Chri.-man, 
from the l.ackawanna. a Inlaitiiiy ol' tlie .North hnim h of the 
!^iisi|Uelmnnil, Imuhsl his Ismt, namc^t 'Hit or M'ut.' with his 
wife, children, 1h\1». fnniiture. !'i'.;i >pii-'. and other live !-t.ick, 
and Martial for Illinois. At Hi 1 ,i 1 y 1 uig (on the i iu<t suit' of 
a hi]^ ridge of the .\llegheni)->, wliere he expected to aell 
boat, it «aa auggeated by AAb DoD^eMy, of the 
ntanaportatiflo Liae^ that th« whda oanectn couv 
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li(ii.it<>il over the nionntAiii anil M't ailcMit iigain in t)ii> rnnal. 
Mr. PoiiKliorty prfpnrcd n niilrrMul cur to benr the novel Imr- 
dtO. Tlie IxHit wiu lakon from ita profHT olcinriil and phiciil 
on whcoK and under UMiuperinlendoncoof U^iorCWiUiaoia 
Ibo boat Slid CMgo at noononthonnodarlMpiiidMpraerM 
over the ragged All«^eny. All thU wm done vitbont diaUirt*- 
ing Ihn fomtly ftmngpmpnta. They rrMed a night on llie top 
of till' iMimiil:iiti, <ti ^cciiilod the iioxt niomiiif; into thn viilley 
of llif Misfiifipjii, ami Mkili'd for Pi. Ijiuis. Afttr thin iiiriilent 
(Niatii wprii f. I constnictcHl tliat tlicy could l>o divided into *cc- 
lions Mid hauled over the niilrond on trnrkn without hreakinf; 
bulk, bat Ihcy wore not exlciiyivdy «*itl until »limu ^f^O. 
Oaa mm alao luod which could bo lifted liram their tiuoka and 
loadod «a boata of ipeeial conatniction.'* 

UKTBOD or onaunoR. 

At ft mealbiK^lHU ill IM^ of Jnaialalioatnats al HMIidiqri' 
bnii; Gaptoin D. H. Bonlton nad • iwpar i tac i iW n g tiia toYel 
oo(beBorti«e Eailroad, wfakh oanUiited the folkwiag Kate- 

ment: — 

"T!n' i ar-< wrrc loaded at Ilollidaysbur};, freicbt liftc^I fnim 
tlkC gunwale to the C4irs hy main stmigth. As many of you 
mmeinber, if wo worked hard nil night, niul nurti-d ofT in the 
morning, wo had the pleasant aamraneo that, if wc were no for- 
tunalo aa to get otot oar tbirty-«x milce of mod tliat day, «e 
mould hftTo the pfivil^ of loaiSiig ia the Jobnatawn fi«i|^t 
house the next night, amneiimee irorklng wventy-two boon 

ronwH Utively in huny BcajKMis. Thi« wc«i]luil 'iiliad ran.' ^Vbcn 
loiuleil, they were haiileil l>y teamn to (iaygport. The ofFicial 
in olinrge wiu* not then (•ulli'<! i-oniliK lor, hut capl^iiii. Wn 
wiTc nil cnptiiinn. He liiivin<; rccoivfd from the lollectfr'.t 
ofRce his imacport or right of way (tho car» were weighed by 
U. A. Boggi^ or aonie other weigh moater of Uie boncMt old 
eonanouwealth), wa ware nmdy to Hart. A boat loaded from 
ten to twelve can. TUa mads two traina of Ave or aix car» 
each, Bi>d was taken io oharge by two men. The front ear waa 
the lever ear. The brakes were woodeublookadimwn down on 
top of the whmila hy mcana of a long polo at the aide of Itio car. 
It wa* a rare thiiii< !<• h.ive nxire than <in<' Km r < :ir 1. 1 u tr.iin. 
Wenow attarh to i«ti eiifiine, and are hauled to the Un .t of I'latie 
No. 10 up a iifly-fool t^rndc liy Barney MeConnell or Eli YimUt. 
Hera Oalbiaitb, MoOomuck, or Gardner, with their atrooig | 



teiitiin, wouM drag 1% two or (hre<- mr- nt a lime, Ui the hitch- 
ing ground. ' YoUT clearance, eaptoin,' would cry the familiar 
voice of Tlinmaa Holiday or JiMiic* McKee. After aatixfying 
them that this wsa the train entitled to pass, lla^y mmld aUoch 
oar oaia to a hempen rope by meaoa of a hempen atop. (In 
afUrdagriwinnpo and iron ehaina took the pfam «f timaX 
Two eaia lielqg imvn up, the proocM waa repeated mlil tlw 
entire train had arrived at the top of the plane*." 

rtnXT AHTEST OK AS INn.IKFJt I'l.ASK ItV A IjWXiJIOTIVK. 

In the reniiniM-cnci's of Mr. W. Miln^r RoImtIm, one of the 
di?liiij:iM~iii-il < iirly AinrriiMn rjol . niriuri'n', wliioh hi' mid 
at a nuclins of the AiniTii':in ."^mitv of Civil Kntjineen*. in 
May, 1.S7S, he wiid: — 

"In 1S3G, luy Aricud William Korria, invited me to meet ft 
nttmlier of fantlemen to witaciB • promised paribmiaoea of 
one of his looomotiTCS) namely, to take a panenger ear (siglit- 
wheeled), with fifty persona in it, np the Si;huylkin inclined 
plane, at the rate of (• ii tnili-' iin hour. Tlie 6r«t morning this 
exp4'rimenl was t<) be irird it «!m found thnt come itmliciotl* or 
linniorons iiidividual Lad vfri .i.'^id tlu'trii k, wliii h pri'ViiS d 
the teiit f'lr tliiU time, hut shortly a/ler, when the grea-'ic Imil 
been n riim. 1, his locomotive actually performed n-s he had 
promiacd. A careAil noord of tho performance waa printed 
in a quarto pamphlet at tha tima^ Imt I haw not seen it for a 
great mony yeara. Ona of tho paaemBii waa an Squish 
officer, who (aa Hr. Kbrrls afterwaifl told me), when he icfaitcd 
the ocrurrrnee in Kugland, wax not credited, the railroad 
mirtmit on the other siiie having already 'deeidwl' that the 
liiiiit of loi Miiiiitisr i>()*i>itiilitiea Ktopped vrry fir hIilH of 422 
fret per mile riise, which waa the grade of the .Si liuylkill plane. 
Tlic length of tliia plane waa aliout half a mile." 

Other notable porformanceo in lull-climbing of American 
locomutivca, Mostmeted by varioua builders, occurred at laiar 
datcQ, and after the fact became well tstahlishcd thai loooano- 
tives could aaoend grades as heavy or even heavier than those 
on which inclined planea had been conalractod, few or none of 
theeo dovic«ni were applie<l to new roada inlende<l for miwel- 
luneoufi traflii', und tlio^-e in evi.-tenco were Mij.pli nii tited l>y 
lraek-< nviiili()>1e for lueomolivea as epc«dily att {mmiblo. Thia 
remnrk, lion ever, doca DOt «pp^ tO SIUU of tfao OOal OT OthST 
mining roada. 



RAILWAYS AS PUBMO HIGHWAYS. 

HOBSK towEK V*. ixHt>M0nVK8. . The earaeat chompioni; of nulway improremrntjs intended 

rB KMidwi^ being constraetad, the nest important con* ] ^br gsnaral nsa speedily became Mtii>fled that the locomotive 
■desation nialod to tba Mrtura of the vehiclea and mo- ' ^ an indispeosable adjunct. The prevaUiqg feeUng in such 
Hre power to l>e used. In anme cases very intricate questions circles is well expressed by early advocata of lBilwa{yl^ who 

aroHcin eonneetion with thii subject. They j,'niii.'<i . .ini)ile.\ity "■'''d: "The public in general ent«itai& wmng ioipnsaioaa r*- 
from the fai t that tin re were no prreedenln for a transporta- «l« i tinR railwaya. They never heor th«ffl mentioned without 

recurring to mieh aa are m in '.lie te i ^;hhf >rho<T«l of i i al ] ita 
and stone (junrries. Kiit li iiii|in'M iiieMl.<< have (aki n plu<-o 
that they are no loiij;er the winie lliirip; heiiiili > vvliii h, a rail- 
way witliout a locomotive engine ia aomuihiiig like a cart with- 
out ft bone, ft tndo withoot praAt, Or ft canal witfaout water." 

PUBLIC HMHWAY TUBOBIXS. 

Of the operations on the Tortage road, heforo locomotivtn 
everi' iiiiainnaUle ili . rvietue in prm tiee was represented by were u<e.I. Mr. N.lnuion \V. I{olwr1s< fays: "The e.^iwriinenl fif 
the oji.T'.iii' iLis uf ^.1111.' ■ 'lie <ir niMri' the niiineroiis lines. In workin;; the r nui i\ public hicliw ay w as verj- un-iati-fai tory. 
Bomu CiiM^s, when" the nae of lior!n> power had originally ln-en Individuals and lirin.s employe»l their own lirivers, with their 
Oootemplatcd, and had actually commenced, there were seri- own hor«-s and mri. Tl>e earn were .^mall, had four wheels, 
ons struggles agvnst tho substitution of locomotives, which, it and each car would carry about seven thousand pounds of 
was soon seen, woukl be incompatibto widi a continuance of freight. Usually four can made a train, and that number 
bone power; aiad on the nilwajpa coaatructcd hf tho state of J could he taken up and aa many let down aa iooUned plana at 
Pennaylvania, after it had sohed tha Stst difflculty by exdud- ' one time, and ftom six to ten such trips eouM be made in an 
ing hurs>0!>, anil providing locomotives tO fiirnifih motive power, hour. Tlic driven WttU ft rough not of fellows, and .>onietinie-s 
all the veliielt«i« or can* u.«ed in moving freight or paxwngers very stiiblmrn and nnmanaKeable. It w.a.'s tint prai tieahle to 
ei.ntii.urd t 1 !"' owned by indi vidual^i, firms, or private cor- in:ik'' tli' iii w ork by a tinie l:il''.i . iini! tl..- . .Hh .t'' of the railroad 
poraliou» until tho commonwealth disposed of her public had no p^wer to discharge tlieni. My luemory recillH the 
WOrln,ftftpr her railways hn4l Uvn in operation uudar atate ^ ca>M' of r,tie r<']|ow who would not go baekwarrl. and could not 
naoaisawnt for oeariy ft quarter of ft caottuy. | go forward, and so obstracted the road for a considarable time. 



tion MBtem adapte<l t'l niiseellaneon.-i trafiie that ion d lined with ^ 
control and ownership of the n>ad control ami ownership of 
TcbideSt and the power by which they wore propelled. In this 
NQMct, tba modem railway, in its rebtkms with the public, 
has eatshliitMtd an innovation of anonnoua todnitrial and 
flnanefad signifteanee. Tha gradual appraadna towarda the 
ascendency of this system fbrrn one of the most import- 
ant features uf railwuy devolopnietit. At the outset nearly 
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It reaembled Uw OMW of two wild iragODeni of the Alleghcnic«, 
lODBtaiii pMi^ ud both reAuing to give 
I NmadynMitohaTe Ui« tniui amited, Mid 
IdMtt bcfete a nugiatnte, pcrhapa nmay milM oll^ to IwTO bim 
fined, according; ta the law, a copy of whicb I used to carry in 
my fHM-kot. 

Wuu Oil' road had bill ii siiiplc Iniik ht lwwn the turnout*, 
a larvp p"^'. '"""''d a iriitro ]>n-!. w is m 1 uj> Wftj" iK^tWi-on 
two tiinuiut«, and the rule wm luiido that when tw<idriver» met 
on the »inglc track, with thtir cars, the one timt hiul gone be- 
yontl the centre poet bad the right to go on, and the other that 
had nut reached it miHl go faa<cic to the turnout which he had 
left. The road was, in mwaj placea, wy crooked, and a man 
coald not aae flu* Am/L Tbe way tho rale worked wna thi*^ 
Whonaman left a turnout he would drive very »1uwly, roaring 
that be mij^ht have to turn back, and, as lie a[>|)r<iached the 
ci'nire tie w.iulil drivo U\Avt and faster, to try to get be- 
yond it. and Ihuf toilrive l>i« k any curs than he iniKht meet, 
and in this way l arvi liuvo Imh-u driven together, and a man 
killed by being crushed b«»tween them. We had no electric 
telegraphs in Iboee days." 

Ha also atatea that when * bill was pending in tbe Mate 
legialatarB to authoriae the ptuehaae of loeoBiotlTea, he was 
journeying in a horse car towards Harrinbuix, on tlie PhiUdel- 
pliia and Colunihiii Ruilrond, and says: "Two gentlemen were 
silliiii; iiii]Mi.>il<' til UiV who wcri' mcnilH-'ra of [!■<■ Iru'isliiluru 
fruni Chotcr county, mic U'iiij; a senator. The ciir stopjH'd, 
and a rnjin ppuke to uiy traveling; coiniiutiioos, xayini; that he 
hoped tlioy would uppoae the bill to authorize Ui>' canal 
oommiMiaiien to put toonziotiTea on the road and l ntr 'l the 
motiTe power. Tbe aenator Mtid thet it ihoold never be done 
with hia conaent. Tbereupon, aa the car drove on, I proceeded 
to aigue the matter, but with poor aixceM; the >vply being, 
that tbe people were taxed to make the ranroad, and that the 
farmers nJ-m^; the lino liavc t!ic i i.;!u to drive their own 

hon<e.'« and tars uii tiiu taiiru.id. iu* Ui> y di<l Iht ir wa^inii on 
the Lan< a.stcr turnpike, to go to market in Pliiladcljihia; and 
that, if tliey were not permitted to do it, the railroad would he 
a nuisance to the people <>f Laiica«iter and Cheiler ooiiiitic». 
It reKjuired time to ovcrcotiio this feeling." 

EX.TrOSEl> .VXAUXiV lU.TM Kt_S R-lll.W.Wit ANI» TtlRXriKEi. 

Similar difticultiea qirang up in other (juartent. A diittin- 
guiahed lawyer, Oeoige Tlckaor Curtis, referriqg to this mlject 
in 1880, said.— 

*I remembei^-fttf I am old enough to have wltwsd the 

origin and growth of the whole ndlroad syslem oTthi* country, 

Ix-iiig already a ftudent-ut-law^ liefore any railroad had liecn put 
into ojM'ratiiiu in America — tliul the idea'* of llie first projectors 
of the niiliiiail.'i ir> Nt w Enf;land, and of the piililn-, :ia to the 
Use that Would \n; iinule of them, were exccitlmgly crinle, Tlie 
earliest charters granted in Massachuiiettd contain traces of an 
ei p e c ta ti on that the company would Uy down the rails, and 
that the public would somcliow drive their own carriagca 
0*ar Oiem. In this imperfect conception of what waa to 
be done, the railiaad, it waa supposed, would be operated 
like a chartered turnpike, the proprictora having the right to 
t4«ke tolls of ihoAC who should drive their own carriages over 
the road. It was not until ft later peril hI, after the Eiijjli.fh 
example was l>ctlcr known, that it was Men here, that a rail- 
road could not be worked like a chartcri'd turnpike, or like a 
public highwa}'; that it wouM Iw impracticaMe to admit tlio 
carriages of individuals to pa»!§ over the rails; that the oom- 
paqy wluefa built the rood must operate il^ and thai individuala 
of tbe public must etend in the tame rdaUon to tbia new 
Bfw eics of common carrier, that they occupy in regard to all 
cnimun carriers, and niu»t make contracts for the transporta- 
li.iii of llieir persim--i nr |.r(ii.i rt> , l.y a l arrier w ho would own 

the vehicle aud the propelling puwei, as 'well aa the load over 



which the vehicle waa to pass. The 8uppoM>d analogy, thero- 
fore^ between the railroad and the chartered turnpike, over 
which any one could drive his own vehicle on payment of the 
antboiiaod toll, or between the nilraad and the puUie high- 
way, built and malntainad at the puMie ezpenee— an analogy 
whii h nuFleil w>me of theeailieet prcjeetowcf ndhtoedi eu- 
tircly disappeared." 



or awmnu : 

Theoretically, the railways of some slat^-s are still legally 
declared to be puljlic highways, and on many lines numerous 
cars Ix'IonKuii.; tu iiii!iviilii.il>, freight organiiatiun.-). or other 
railway coiiiitaiiic an- <.in>1nntly piuviiij:. Itiil the right to 
imiHjse appnjpriate r> 'tiR ii"ii.-i relating to the con<lition of 
these foreign care is never »<'n<iu.ily questioned, and its exer* 
ciso is alisoliitely ncce.-«sary to enmirc safety. 

Bailroading is the practical application of the best attaioaUe 
mechanical and engineering devicea to the edence of land 
transportatiim. Unlike all previoua qratems for promoting 
that prent end, it couihines approximately equal attention to 
the r'i:iil til he traveled, or the {H-rmanent way, on the ono 
hand, iu:d tl^i- \ rliu li'S to \if uwl and tin' motive |jOwer by 
whieh they aii' to he pro|ielied, on tlic other. Tlic phy«icBl 
weUarc of mankind hingcit on the degree uf succesa with wrhicb 
transportation problems are solved to a greater extent than oo 
the result of mecbooical labon of aiqr other kind, bocanea 
chei^ and rapid movement of pmoiii and property is tbe 
moat vital element of all forma of progieas. Railroads repny 
sent the firsl effort to construct and ntaintain thoroughly 
etfeetive avenue.'* for great inlaml ii'.<ivi tiu';il.<, iniL-^jiuii h as 
their »uccc*.«fiil t>peratiun ri. i|uir( :i tliat [ ruiiiiit and liioroUKh 
repjiir and mainti nance of the hue tnivei-si'<l which never w.is, 
and prtiliably never will !«•, .^cciinil on highways owned and 
managed by one iM t of persons or authorities and usedmahily 
by vehides bekwiging to a huge body of misccUaneom < 

At the same time, under appmpiiiate reitrifidona, it baa 1 
found mutually advantageooa Aw each of many Unca to grant 
a right of way and to ftamlsh motive power to cars of other 

line-i, and lliern luive iKM'n time'; mn! i i mtini^eneieii in wluoh 
the idea ef . '.hlininj; the use of a r:iii\V!iy i vi jiHively to car* of 
the com i':ui \ "« iiim; il Im-</ii eliforeeil (■ ■ an injiirii 'Us extent. 

A re]Hirt on internal commerce of the I'nilcd tkatea for 1876 
say". — 

"Many of the abusca and evils which have qini^giipwilh 
the laibtHHl system ai« tnoealde to tbe Am that luilroiriB ha 
never been, and, i>crhaptb in tha natnn of thfngi new can 

become, free highways in tbe sense in wludi the term 'free' 

appli(.-« to niivi};alilc waters nml I<> wa^'un r<>ad<. Whcnnul- 
nwids w ere lirsl intrL<Iiii ed. il w a?* supposei! that they could be 
ojierated in the same manner a- ..iher j iihlii- hii;hwayt; but it 
was soon demonstrated timt u)ion an useniie of commerce the 
pathway of whieh is no wider than the wheel of the vehicle 
which moves upon it, not only the rood itaelf but the entire 
equipment and motive power must be pbtcediadiartli««eii> 
trol oi one coiiiral organisation. Tbe peculiarities of the rsiU 
road as a public bighwt^ an baaed npon this mechanical 
fcAtiire, and to it may bo directly traced almost every question 
which has ari-^en respecting the rrlationa of the railroad to the 
puhlic. The 1 ir.nlll^l.llll e jn.-l al'.nditl to gave to the railroad 
sysleni i erlaiti iiiarktHl chamelcriytics of monopoly, aud at un 
early day i i 'in appn-hension.s were enterlaiued as to the 
abuaoa which might arim} in the course of tlie development of 
tbe qretem. But the popular demand for railroads at almost 
any eost set at rest all these iiwnu Some of tbe evils eneooo- 
Iwad have in the pi o g ie m of events vroriced out their own 
cure, sotnc have been adjusted by legislation and hy the cmrls, 
wune have been corrected by the railroad eompaities ihcm- 
<clve:*, while others r< main iin^. ttli ih cooelitatiqg WbSt iS 

termed ' the railroad piwblvm uf the da>°.' " 



OitifiUM-by 



08 



EARLY LOCOMOTIVES. 



RAILWAY construction nev^r faila U> excila intenM interatt 
in the eommnnities in which tho ■Urlling proem of 
naldiig an uttpiwdnuUflly level toed Iqr deep cnto, high em- 
hankmew t iv wpgndTe tannda, and the eraelim of lengthy via- 
duetoor l»id|gea,i8Witncair(l fur the fin^t timo, and after the 
line haa become a fixture the w%i objcn-t to excite cuiioaity 
I attiaet earnest uitontion \» tlie locomotirc. 



rnwEn amkbicah iocdmotiteb. 
Gnrreol hiatoriee of looooiotlTe derelopment in tlt« Uidted 

8t«tea itsiuUly speak of impi>rlvd English lucomuiivcis aa the 
hnsi« of all pmotical npcratinns in tliis ronntry. In one senSP, 
\ \- \\ iii.iy Ik- ( in iiTt, I'lit it M iirci'ly docs jii~(;i u to tlio 
ideas (Irvrliii.i'il niid iHl-urs ii- rfornuti lurf. Hie \;Tf A\, seiii'n- 
tion made hy tlic Bucccjwful I'tTurl <»f Oliver Evanis, in llio early 
piirt of Iho Century, to cndnw n Htcnni fiiginn with power t<> 
rauve itself over the Bireets oT I'hihulrliiliia, t>|iitiedtlMgefin!! 
of mooh that waa flnt accompliahcd iu Euglaud, not on aeoonul 
of piimi^ of invention, but becauae requiaite Unaodal aid vraa 
laddng bore, and attainniae tliere. Mr. Horatio Allen, wlio 
ordered and ran the fimt l<H-i>tnotive ever tucd on an o'lHhli.olu'd 
AiniTii Mn rtiil«iiy, iu itiU ri -tiiiK skitili, written in lfiS4, of 
the lirfl llvu yrarn of the rnilroad era. Fays: "As curly as 17K0, 
and befurii W Mi imd iMM-feeUHl anil inlrtKlncwl the condensini; 
cn^^ne, Oliver £viin« hud nialureil hin plan uf a high-prii«uii> 
engine, and liad ajtplicd it to do work aa a stationiiry engine. 
It ia of intercat to know that the boiler which Oliver Evans 
oeoatnieled and uaed waa « aieiWatiilw hollar, but diUbring 
ttota the multitubular bmler now Uie establl-ihed lioiler of Iho 
looomotire in the purticuW that in the KvnnR boiler the water 
Wftt in the mlie-i, 1111(1 tlio pri«lii< lK . if ( nii,1iii«1ii ti pii!!M-d be- 
tween lliu tulii:*, wliLTi iia in llie prcwiil Ir " miikiUvh boiler the 
priKlui'LH of eomliu-tion pjVM tliroiijjh tl.o tnl^'ii, iiiul wuler fiir- 
rouniis them. What xsits occuiupUshed by Oliver Evitnit had 
all the clenienU of » permanent miceeas. Had Evuns had a i 
BoaltoQ, aa Watt had a oo-opemtiiv BoiUton, or • PeaM^ a« 
had hia Peaae, aa a eo^perator, tho-Mgh- 
Would have had a potution from thnt 
time of great intereatto the country, and, through this coun- 
try, to the world; but no Mich aid roiiiiiig fn-tji iiiiKv idu.il or 
*tate, vainly applied to, there \i only thu record of what might 

hiive Ih i'ii —■aw >ther uf the rnauy caaes wImm the inveotor waa 

n'luiy , but tlie age waa not." 

Anotlii r l<K-<^motive waa made l>y an American dtiaaii before 
any ISqgliahloooaiotivea were imported. InQeotseW.Smith'a 
notea to WbodlilVeatia* on Baiboada, pofafiilMd in tUSH, refer- 
ring tn the tabee and on ths Bodtat eqil^nai made fur the 
f.iveriMiol and Hanchetter TUIIway, ho mj-k "Bollent, contain- 
ing flue>* or tulM.*, fill' ■! \\A\^■r »r d iiir, have repeat* 
<^dly In'cii used fnr Kleiini ('11^:1:11*, and IV< iitirhlly jir<jprii*i-d for 
locomotive eiipinc^. Tlieir li^;litiii's-< nod illieii iiiy obvioiuily 
adapted them this purjHj^o. In Itti'j Mr. Jolm Stevens, of 
Hoboken, New JerM-y, constructed and lUicd a loeoniotive en- 
gine, the boiler of which waa entirely comi»oaed of tulies of 
an extremely mall diameter, illad with water." 

Soon after milway ooinlnwtoi.had advauoed to tha ilage 
that created a demand for loeomotivce, eeverol Americana do- 
jiigiiiHl ami i.nrti.illy <irwl.<illy 1 . ■i>iniileil tliem in neeordanee 
*i!li plMii" dilTeri-<l in ini|hirt.iiit n^pi < Is fii.iii cuntempo- 
miK nils Kn^li."!! nuii liiiii s. The pidiieers of thiH claaainchlde 
Peter Cooper, Long and Kurrit, aud Phineas Davia. 

mroRTF-u Bsmt.tstt tocowntm. 

There had, however, l i-^'n in Katthvnd, dnr^ni; ;i .-eurc of yearn, 
efforta to cotigtnii t lix<pni>itive.i, iiiteruiiugled to a moderate 
extent \sith their practieul ums, and a auoccarion of improve- 
menta, which had been tealed in working operational dtiefly on 
eolUaiy lailwiqni^ boAiM any Ameriean railway oonpaniea had 
flnlabad BnaawUitfaa Inlaittion of tunig ataam powar.and it 
waa natural that the flrat machinaa inteodadfbraetnal aervice 
(faould be Imported. Of the three £i«iUi enginea 



by the Delaware and Uudaon Cknal Company in 1828-29, two 
were dmihtr to tha ftmona Boekel. Thegr wan flnk put in 
working oidar a* ttia Weak PMiil Voondqr, la KawTorit* at 
which eatabtSahment tha itrat American engine ordered fbr 

artual serviee km constructed, but the Engliifh lin i.rni.li\e« 
bear little ouiwiird nfieniblaneo to that engine, wliii li wua tlio 
"Beat Frien<l," um d < ii the .nili rarnliiia Kailroad. 

At that d.iy, a.-* at nil auboetiuent periixls, tlio hicomotive waa 
pre-eminently a progreaaive machine, improvemcnta l>eing (rev 
qnontly made^ and it ia aoppoaed that a number of the early 
Eqgltah locomolivaa 10111 ever to fliia oountiy, aooik after tha 
arrival of those forwankMl to the Delaware and Uudaon, vera 
of the Planet ty{M<. It rcpreientcd important improvementa 
on the RiM-Vet, which won the pri/o od) rwl by the I-ivcrpooI 
and >Iniu liestcr. As the i'lanet type iiimv iiorlia|>i< )>c regarded 
as I he tin i.Icl of practical Ainei ie;iii !■ n "tnulix e < 1 'islnn tion, to 
a greater extent than any oilier type, tiie foihiw ing couteiupo> 
raneoua dex<-ription of ita first public pcrfortnaneca, wUoh 
originally appeared in a Liverpool |)aper,iarepiiI>Uahed here:— 

"On iiaturdiiy last (4th December, 1830), the Plaaet engine, 
Mr. Stephenaon'a, took the' fint hiad of merchandiBB iriiich haa 
pataod along the rnitway from liverpool to Ifanebeater. lite 
team oonaist^Nl of 18 carriages, containing has? and bale? of 
American cotton, yxl baiTcl.i of flour, fi3 sacks of natiiieal, a ml 
34 .Miic ks vif malt, weijjl ling allngetlier 51 ton», 11 c« I , 1 tiu;irler. 
To tlii.s li!U,'-t 1* addetl tlie wi'ij^lit of the wagons Bn<l oil-clotlis, 
vix., 23 tons, 8 ew t., 3 (jimrtei s. Tender, water, and fuel, 4 toiw, 
and 15 peraona on the team, 1 ton, niakiug a total of exactly 
righty torn, andnivo of the weight of the engine, about 6 tona. 
The journey waa pcriiarmed In S honia and 54 minulea, exdad- 
ing three atopfkigea of 6 minntea each (only one being necca* 
sary under ordinary circam«tnncc«), for oiling, watering, and 
taking in ftiel; imder the disadvantages also of adver«e wind, 
and of a great Hilditimial frietion mi I I.e w In , Ik :iiul a v'l ■'.owing 
to U»eir being entirely new. The leniii was lu-^ir'ttil up tho 
RamhiU inclined plane by other engine.", at the rate of niiU-s 
an hour, and descended the Sutton ijicline at the rate of li4 
iniloa an hour. TIio nverugeiatoOBtheotlier partaof the road 
waa 12} milea aa hour, the greateatapoed on the level being 15^ 
milea an hour, whidi waa maintained for a mile or two, at dif< 
ferent perioda of the journey." 

Mr. George W. Smitli's appendix to Wood's Treati.ie on Rail- 
roads, pul>lishc<l in \KVZ, in refei ring to cngiiie-i wUic h were 
probably of the Planet d»vicri|.iion, and also early American 
locomotives niiide at llie Wert Point foundrj', says. — 

"A locomotive of the latent jmtlern (ni.ide liy lidbert Stephen- 
son, «>f Newca8tle-up<jn-Tyne, England), luia been inifKirted by 
the Kew Gaatle and Franchtown. The apokca of tba wheela 
are wronghMnm (uboa, bell-abaped at fbeir extrendliCB; the 
rim and hub cast on them — the union being effected by meana 
of boring. The wheels are encircled by a wmught-iron tire and 
tlange — the latter i-^ \' ry diminutive, mid re.|ii;re enhiiL;!'- 
nicnt. Tlie »ei;.'lft of the engine is not aiia]it<-d to a railway of 
slender proportKni", conipowd of tinilierand light rails. 

A lovotuutive, weighing 12,742 pounds, niaile by R. Htephen- 
son, at Keweaat]»-uiK>n-Tyne, England, waa tried on tbta rood 
by tba oompany. The wheela are of wood, the lirea wrought 
iron. Tha wdght iq|urad fba nilway. Another locomotive, 
abo owned by the company, made at We«t Point, wmglit 6,758j 
poun<ls, wheela 4 fe«t 8 inches in diann'tcr, b In uao; thi> aver- 

iilfc i-i 'eed, with ii Imnl of 8 lon_j 1 "i luih'.s |ier Imur, all lioiiyll 
miles per hour have been aeeomiih-lK'd with tlii.i load on 
the railway. 

Tlirec locomotives are now in operation on the South Caro. 
lina Kailroad; one of them taaiqiiiorted ooai^twheola-^itiraB 
made at Weat Point." 

Tha my early dg^t-wbeeied I 
preaumably oonstnicted in compliaa^ "Nkjnf 
Horatio Allen, chief engineer of tto 

i,«5Sjj|j? 
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EARLY LomyrOTTVKH. 



upon Uifl light woodan nUwsy 



UUKW (NT ', 



Tbo W*t of tlic F.iif:Tl>!i rnirimn i>f lluit day won' not intrndod 
fiT ujw on the fragiip winKlt n r«il^, the lioavy };M<lr,«. nrul !>)ittr|> 
l urvfs Ann>ric4n Hill's, nml a« they were hukIc to I'Urn coke, 
and n<>i wtM>d, mmI wcr* not provided with the apark aireatcn 
n«<>isMr}- for wood4)uminc loconoUvea, they biled to Benre 
the intended piupaae to Dm deiind«xteiit, Uodifiationawew 
cvMnlly aeadod to conpenwte fcr tbe dUlbtMM bttwioan ibe 
fri^le^ ckaqs aad eraokcd bMvj'-gnule American linci^ and 
(h« txpciuiiTO and refatlively solid, itraijiht, and level EligKsh 
lin«~i. and for thi» differpnoe l>i t«i'< n wiwid-and c<iki--l>i inline 
linY-miitites. t.hie of the first cjf tlip ini[>rovenionls, whu h 1i;ij< 
since bcon alnii>$t tiiiiviT>jilI> ii-m-<1 i^m AnirTirnn li»ri>nioiivr*, 
waa ihe introductiun of tho lucumutivo tru<:k, or liogio, of four 
wheeU, nndemeath the front of the enpoe, which waa sii;;- 
(tHed bgr Mr. John B. Jervia, ooa of tbe moat dittiogniabed of 
Iba mitf Anacrican civil anginaeia, when the link ABicriaa 
kKowoUw intended for actoal aerrioa were bdBgcoBatfticted 
at the Weat Tloint Fonndiy. Il« partimlar olqect vaa to aup- 
j-irt «iui p'\vtx\ tlic iii:»' liiiie in nitsnincr ov<-r riirvoR. It is 
cUiiiiiil lii.it ti Mtmljir ik".ii i' wi«s iiiil>n»ii-«i in n dr.*if;n of iv 
K-coniotive hy lyonj; and Xorris in 1>JI>. An ( . nuli-li- 
tulc wa« aliio applied by Mr. Isaac Dripps to tli(> Kni^lish loro- 
motire* init>orted by liie Canidcti and AndM«y. Mmiy ot!i« r 
intprorementa were intnxluc«id from time to time, and Uio 
vork of changing detniU ia always prugrcesing, with Taryinj; 
reeolti. Bat the incwaaed aid attained in travening npereo or 
poorly eomtracted roadit lij tbe naa of the forward tmeka or 
bogivfl, the pcjwvr to aaoend heavy grades, and tho con:<tructiun 
of spark arresters, wore amnn^ Ihe most m >l:ibk> <jf fjiily Ameri- 
can achievi'nicnt-', ami tin y wi vc soon suci .tHlfd by numerous 
useful in\t'ntion«, wlii. li limi the fri'iu rnl i tfi c t of incrfHsinj; 
the struiirtli, epocd, and jhiwit of hw i'inoiivus, in wi il ii," tin ir 
weight. The alteration or constnirtion of Incomotivos was at- 
(enipt^l, in • crude Cishion, at variou.s places. In a few caaee 
lh« fiaundaiion ma laid Jior gtganlic eatabliahmenta, while in 
other inataooea the novel undertaking was abandooed. While 
these native indnatrioa were being developed a few a4lditionAl 
locomotive* wore al»o imported £h>in Enuland. One of the 
oarliiT't of thoe ini|>ortcd loconioliMts [ r iliiiUly hroii^^lit 
here for on tlie New f'aiitle and Freni htoHn U;i:lr. khI, and 
one of til'- niiKil famous i» still in exi'Iom o, nnd it i'' rlnimeil 
that at the time it waa niaiiu(iicltir(.tl it wa* the be>t cn^nu 
that bad been made. It is the John Dull, ordereil by Mr. 
Bobert IbStevena. for the nae of tbe Camden and Amboy, In 
Ibe fdlof 18aO|,and bnilt lif Bofaeit fltephenaon A CO.,New- 
tiaatlr on Tynr It arrived at Bordentown, New Jeisey, in 
August, A trial trip was made early in .S'|>tember, 1831, 

and an evi)il'ilion of ii^ jxiwers bef 're nieiiLl'vn* of the hnji^hi- 
ture of Xcw Jer-" y in N'oveniher of yeiir fueilitat(xl the 
pii--.ii:<' of a l':ll Krunlini; to the e'>in|i.uiy the i)rivil< ;e of u>iiij; 
locomotive {M>wer. This locomotive waa pxinbiled at the (.Vn- 
tennial Exposition in IC6k>ndatthc Railway KxtMwitiou in 
IflSS, and it haa aince been pcnnanently depo«ited in the Xa- 
lional Uuacitm at M'aahiqgton. It waa in active aen4oe for 
naore than thirty yeata. 

The following atntementa relating to this enjpne are atl ilbatcd 
to Mr. J. Klficth Wiilkin.'*. whobadchan:e of the niihuiy mr:- 
ofity department of the NiilioiUll Mu-^- inn at tin' time tl" y 
were niaJe: "Thi* enfjinc when it .irri'.> -l m liie coimtry «i>s 
Mlb»tiintiiilly a« it now is — with in.-iile ey'.iiidei>, I'onr driving- 
wheela, and niullilubtilnr UjiU-r. The driunj;-u lieelx originally 
had caat-iroa buUs, and locust ijiuke* and fclloca, and a tire 
about tve incbea wide and flagged, shrunk on like IN tiro of 
an ordinaiy cait-wheel. There waa no hcad4ight, no ball, and 
no inlot. The tteam-piiK-g were inride the boiler, and the dome 
wfu* right over the (ire-ltox. In the dome was a lork-iip (uifety- 
valve, whii li the ens:iiieer OotiM not rem h. There Has no cab. 
and no t- i ^l' r < ;o: m iih the i n',:i:ie. To take it!* wlu-n 
the fn->»t exj'i i Inieut'i weie nmtie, a tender was made of All ordi- 
nary construction car. with a whisky barrel to hold the water, 
which wna fed to the engine thrutigh hose made by • ahoe- 
nakac out «f lealbar, couMcied wMi (be (aiik 1^ 



thread. Wheu tbk engine arrived in tbia country it waa tbe 
noat perfect loeomotive in tbo world. It had been bnlh by 
Geoi^ge 8(ephenson's firm aa an improvement on thePlaBet) 

which, built in 18!I0, was the first engine which had tb« com- 
bination nf hnri/.ontal cylinders, niiiltitnbnlnr h^iileri and the 
bhist pilK-. Tlie'Johii liiiU'w.m the first enpne running in 
this country which pov.e«*ed tii'-< liin c esM iitial fenturea of a 

locomotive, for lack of which earlier engines in both countries 
wen eonpaMtive lidliiieB." 

n. 'wm ustim A nun «o not job* boui uwoMonTs. 
b pteparfatg Ibe John Ball and fomteen other enpnco of 
aimilar design, tbe nndiinaiy of wbicii waa ordered and made 
in England, for actual service, Vr. Isaac DrippK, who had from 

the «ni'set and dnriii'.; a pritraited jifri'Kl the direeti. in of 
motive ]n>wf'r oM the ( luiiU'ii (iiiil .V iiil'oy, adi plnl a pi > iiliur 
(It \ i. e (i 1 en.ii''.e the ri;.'id £ngli!*h h leoinutivet to turn etir'.i'j!, 
which dilfen'^l from that devised by Mr. Jervia, but waa also 
very efTective. It consisted in the plariiig of tWOaBMtH WtfCli 
under a prcgectioo of the locomotive which oone^onda in 
location with tbe modem fOircatfher, and formed Uie piloc 
Aaanidd to tbia device itt ftd lte lin g tbe tanrfngcf canneib 
one of the fonrard driving^eela of the locomotive was ao 
arran-^ed as to move around the a\%- iti«ti id of tnrnitit: with 
it. By these inpenimis arra:ii,'< im :its tlie ciirve-tnrninj; di'li- 
culty wan compli triv ov ii '^ne', U'lt only on the John Hull hut 
on fourteen other euginco of a sitnilar i<attcru, which icntuined 
iu active aerviee for abont n score of yciin*. 

Another locomotive. Called John Bull, w^aa utted on an early 
New York railroad. Ibe Baltimore and Susquehanna (now 
tho Kortbem Oontcal) imported an Siq^liah looomotive, called 
the Hemid, at an eariy dato. Oidera for a few other Etagltsb 

lOCOmO li vca continued to he interminj;lid with contcmpor- 
aneotis orders for American mai hincs during several years, 
and al the oiilM t conjiidcrnblc inconvenience and di!capp<<int- 
nienl resulted from th.e failure of the Englisli works to adopt 
deviccfl necesfary to meet the ditlicult conditions rxistiiig on 
meet of the early American lines, and from tbe lack of tbe re- 
quid le bdUtles for aaiiifoetoiy work In pioneer American 



KUU.Y ainancaii loooannvBL 

On the p'lrtion of the Italtiniore an<l Ohio tlrat constmelM 
and on various other early lines, notably tin- Mohawk and 
Hudson, the riiilatlelphia and Gennanlown, the t aniden and 
.Vml>oy, and Philadelphia and Columbia, hone power Waa 
originally used to dra\v cars. The South Carolina Railroad ia 
said to be tbe fint railway in ihia or any other oountiy which 
was ooostrtic ted from the outsat with tbe understanding that 
locomotivea only were to bo employed, but even on it vahlclca 
drswn by horses were usi^ to a limited extent before locomo- 
tives w : I' luiH'uri-ti. ,\stlie iustseeiion of the n.ittlinore Btid 
Ohio al'ounded with ^harp curves the inie<tio]i arose wSielber, 
on Mlrh ft line, locolni'tives C'UlM ever l-e sue. ev^fiiHy n\\y 

stituted fur liorDCS. Tlie prevailing opinion in England nt that 
time waa that locomotives could neither ascend henvy grades 
nor torn very oharp curvca. It waa mainly to demonstrate that 
tbia TOW waa erroneous, and that tbe eurveaon flie Baltimoire 
and Ohio were Bol loo ahaip to pemlk llw use of mdi forma 
of a locomodve as could be constracled, that Peter Cooper 
made a locomotive wliidi. ;i"lliou;:h it was so diminutive that 
it was little more than a «"ikin!i nnsh l, fulSy arr.iin|i!islie<l its 
iiUemled purposi-. It is generally i. t.irvh d as the tirst .\nuri- 
e.oi locomotive, nnd proluthiy wjis, if the previoiu etforta of 
K.\aiis and Stevens, brretoforu referred to^ at* I 
A locomotive of a stic atlapted for continuous i 
made by Long k Xurris, which was probably designed and may 

or may not have K en eotupli'tisi liet'ore 

THK TKI.VI. TIUl' OF IHE «UOI't:lt LOCOMOTtVK. 

That trial trip waa made on August 2Mi, IffiO^ and a coo* 

teiui-oraneivus aeeount which, it is «iid, was written by Row 
\V;iiai;s. ptiUishi d in the Ilaltimore Gaiette. of September 3d, 
IsJit, s:,v~ it "tested a loo^t imp.'rlant iirineii'I--, that curva- 
ttires of 4<>1 feet radius oiler no material im|H^l:irK nt lo 
use of steam powar OB railrcMuls when the ulicels are 
ftnieted with a cone on the pnnciplea ascertoined fay Jl*, 
KidiK duef engineer df tbe BaMaere and Ohio 
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Cuiii|Miri.v, to Ih3 A]>i)1ienlile to «ucli <'urvatun'«. Tlic ctiipticcra 
ill Eiigliiiitl liavo ln'on m) docidodly of opinion tliat loroinolivo 
htciirii eiiginps could not l>o URod on curved rails, (hut it waM 
much douUtod whether llio niKny curvature* on the lialtintore 
iittd Uliiu Itnilnind wmild not cxduda thu umi of eteuni power. 
Wo cnngrnttdiite our fellow rilizonfl on the conclusive jtroof 
which retnovcaj for ever all duuUt on thi* *ul)ject, and olah- 
lii<hf« the fact that ittenni power may he u^ed or» our riuul with 
:i« mueli fa<'ility and cflt'ct as that of horses, and ul a much re- 

tlUCCll OJCpOUHC." 

nONEEB IjOCOMOTIVE m°orks._ 
OntUnr-i of the hirtory of the siiccensfnl nnd enduring loco- 
motive worko hnvo been puMitilKil, nnd if (he nile of the cur- 
\ivid of thu ri((ei<i can pniperly ba applied to t>ueh KuLijectK) it 
would Ix! diflh-ult to give (oo much crtxiit to thu men identified 
with tho r^tiUili»hmcnt and coutintioneo of tho liuhlwin I^>r(>- 
niotive WorlcK, nnd Ro};en!' works at Patcnton. Hut it i» no- 
ticeable that Uierc wero a number of pioneers who have leil no 
bn.sincKa succew^org to eulogize their lnlH>ra and iMTpetunte (licir 
mcmot'ie«. Colonel W. Milnor KoliertH fUatcH that when he wuit 
iii>trueted by the dircctonj of the Cuinl>erlaud Valley root] (of 
which 5lt^ miles wero in operation in IST*) to procure tlie 
ctin-ttmclion of a numl>pr of locomotives, " there wero conipani- 
timely few ioconioltve nianuCaHoritvi in the United Suites, and 
they were on asmull scale," and tliat ho "wont to Alexandria, 
Virginia, where thero was iv loconiolivo ei«tab!)<ihmeiit, and 
motlc a contract for bH-omotives tu bo delivered in a few 
months." He add.*: "I then went to Xcw Castle, and Mindc n 
eonlrael for another lo<-oinotive, and then t<iok the luKit for 
rhiladclphiii. Tliero were two locomotive worka in that city, 
Baldu in'tj and Mr. Norrin*. DalJwin had so much work in pro- 
portion to his force that he could not enjiage to deliver any in 
the time named. I nuuic a contract with Nurris for two at 
first, and two moro afterwards. I then procetiled to Boston 
and Lowell, a]ul I thought (ho Lowell road better than any I 
had yet traveled on. Lowell, even then, was a great niiuuifac- 
turing town, although comparatively in ita infancy. I admired 
the apjtearanee of the towu, n)nnufactorie«, crowds of girU, and 
the tinc machine shopa. Major Wliisller was very obliging in 
showing me through the works, which, for that early periiHl in 
railroading, wero on a largo scale, and well worth luring. He 
eoon iul'orm*^! me that they were so overrun with orders that 
they couhl not attempt to make any engines for our company. 
I then returned to IMiiladelphia and CarltBle, and then to New 
Cju^tlo, whero I tested tlie engine, aiid found it to work mtisfac- 
torily." 

lie also says that ho witnexHcd the "first experiment of ap- 
plying steam to a trun»i>et. This wan Iwtwecn 1S51 nnd 1833," 
and that it was his imprecsion "that this preceded the inlro- 
duetiou of the locomotive steam whistle." 

Tlio fact that Mr. Holterts found a locomotive eMablishmcnt 
at New Ca.°tle, with which he mode a contract, at that period, 
was dtie to the circumsL-uice that looomolives forwarded from 
ICngland for use on the New Cattle and Frenchtown HailriAiid 
had fir»l l»eon landed at that point, and their machinery put 
together thero, and this New Ciistle and Frenchtown Railroad 
Was one of the tir.-it line^ in thu United Stall's, if nut the first, 
on which regular paiwongnr movements in ears drawn by loco- 
molivcfl wero commeuce<l, an it wa» an imi>ortaut link in a 
lavoritc Atlantic c<ia(it through roulo betwei.'li uortheru and 
B<mtheni S(.-ction» of Iho nmntry. It was chartered February 
7tli, 1^L".>, iiiid opciii il in IjkiL*, and Ji portion of tin; roiul now 
forms part of the riiiladeli>bia, Wilmington nnd lliilliniore. 
Tliu Ibntoii ami l.owrll Railroad, which he »efer« to a.* «iue of 
the best of the early lines, was chartered Juno 8lh, l.S.T<), and 
opentxl June ai Hh^JLB36. The main li • ' 1 r ' n.^ton 
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to movements in tngland, says: " Now wo have seen what Eng- 
land was doing, let us sec what was going on in the Tnitcd 
StaUn. Col. 8. IL Long, of thu United StAtes Topographical 
Corps of Enpincem, and William Norris, Eimi., a gentleman of 
acknowlcdgeil ncientifle attainmcntu, were at this very time ex- 
perimenting in the building of locomotives; and as early a.<t 
>r«y, is^!*, they designed a locomotive to buru anthracite coal, 
The engine was aiTongo*! with two driving-wheels, five feet in 
diameter, placed in front of the fire-Uix; tlio cylinders outride, 
the front part of Ihu engine resting U|iC'a a four-wheel tnick, 
twnting nnit rniing on a ce>Ure hmring, in eimnection, and made 
fjwt to a bolster nnuiing acroM tlie tnick frome. The pecu- 
liarity of (ha boiler was in the arrangetnent of tho tulx^ Uicro 
being two and between which was a spaco of somo twenty 
inclu'S, forming a combustion chaml>er fi)r the gases and 
smoke. Tliero was also attached to tho Iwiler a fan-blower, 
driven by the exhaust steam, which was Operated U|Jon by tho 
enginemon at pleasure. 'Iliis was used to produce artiticial 
draught. . . . Ixjng A Norris built an engine cjiIIcmI (he 
Black Hawk, which iK.Tfonned with only partial succes* on the 
Oijston and Fruvidenee Railroad, also upon the Fliiiadelphia 
and Germantown niad in l&U). William Norris was undoubt- 
e<lly the original designer of tlie accepted and ad<iptod Ameri- 
can locomotive, and to bini alone belongs the credit of having 
built tho first, and UKirt thoroughly successful locomotive in 
the United Slates. His plans were unlike anything then 
known. Hie cylinders wero placed out* ide, as in the Rocket, 
using wrought-iron fnimcs, with tho exiMinsion, also a four- 
wheel pivoting, cenlre-U-aring truck, also four eccentrics. 
These were tho distinguishing fejituros of William Norris's 
locomotive. In l>ccemlier, 183(1, Long &. Norris patented 
chilled driving-wheel tires, with different modes of fiistcning 
the tiro to the centre, also the introduction of a heater, for 
hi-ating the fee<l water before entering the boiler. January 
17th, 183-'}, they originati'd and pjUented the four eccentrics 
and four eccentric rcxls, for working the valves of locomotive 
engines. Decenilier 3(Mh, lfv(3, thoy also originated and 
potented the double valve, using the auxiliary valve as a cut- 
ofT, to Work tho steam expansively. In 183>!>, William Norris 
(who was then alcme. Col. Long having withdrawn all interest 
from the finn), commenced the construction of an engine after 
his own ideas, based upon mechanical principles and science, 
with fixed opinions, ho having seen, examined, and experi- 
mented with all known plans and proportions of l<H-omotivca 
in England and this country, lotiking closely to (he very life 
and main spring of tlic engine, the valve motion and it« ap- 
pendages. Tliis engine, (he crowning point of all his efforts, 
was pr<jiluce<l, nnd prov«l j(self most suecesjiful, having per- 
formed a duty fur lieyond his nnwt sanguine expectations. 

Thu Gforgc Wiuhinglon ascended the inclined plane upon tho 
Pltilodelphia and Columbia Railroad, which is a grade rising 
one in H/j feet, or 351) feet per mile, taking up a load of some 
63 persons, ecAted in two pa-ssengcr cars, rcjieftledly coming to 
a stand on the gnide, and again moving off with tho load. After 
reaching the summit tho engine was turned round, and came 
down head foremost, stopping in its descent. Here wag a tri- 
umph, and to (his day no other htconiotive has ever atteniptod 
such a feat. Notice via» made of it in tho public jounmis of 
F'nglaiul, copied fn*m the Philadelphia papers, which was ridi- 
culed by all, calling it a Min»chausen story, yet the English en- 
gineers could not be convinced of the fact until William Norris, 
in IS."??*, .irnl a simple lfM't>molivo to England to nm upon the 
Jlirnuiij;! lain and ( ilouce.>'lcr Railway, which perfoniied a greater 
duly upon the l.ick^'y iticliiie<l jilane thiui lie gtiar^mtciHl. Tliis 
eausiil the continuation of a further order for U) additional 
one.^, whii h wero built by William Norris in Pliiladelphia, and 
sliippisl to Kiiglaiid in Ifsl'J and 184(). This was n great tri- 
umph for an Anii'rican engineer. It led to extended orders, 
ftnd fur several yearn afterwards William Norris continued to 
- I '1 'r^ m his worki'hops in Philadelphia some 170 engine* to 
Henuany, I'ni.sHia, AiLsiria, Belgitmi, Italy, and Saxony, 
incc of the Norris cnginet* on tho Lickey incline 
->rul that the fixed power was at once abandoned, 
jiower of this part of tho linn was reduced, 
~'> :<inHll a sum that tbe shares of the com- 
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Hm Norris voria hdd » laMliiig ]»oiiU«ii Ibr » nmubar of 
years in the magnitude of their oiierations, tho sppcd of tlmir 
loromotivea, uid readiae« to adopt importaut improvements. 

BALOWTlf tOOOWOnrX WORKS. 

Alilmiigh tho fimt Anmrinui !.n' mi' itivo < (iii(iMM<iii-ly ii»p<i in 
nctiinl service wm prolwildy built al th<> \Vi »l Toiiii Fouii<iry 
for ilio Bouth Carolina or ChArlcaton and Ilamhun; Uailnuul, 
Mr. fialdwin » lew yean |at«r tMoivod an order to oonalruct one 
angiiwfiw Ibatioad, wluofa,tt i»«iM,WMUtfeeoiidlooonifl(ive 
Intended for actual lervice, the fint haTing been built fi>r the 
Gormantown or flilladoTpTita, Omuantown and Norrittown road 

iiilSSi Oflliisrir>l liiilouin 1. 1. .111 divo, which writ cullc«i Olil 
Ironsides, it is itlaii il tluit «( i;;lit \mis 5 t'in!<; drivini^ wlu < !.», 
TA \\\v\n-* ill ilj.inu'l' r; < vliK'ii rs, !M X IH im in-, nui tliul \n 1 

M'lis ust'tl for B|ioko« iiiiil rim of Ihu wln-i l^, xm II fur tlic 
frame of the engine. It cluaely rm'nihlt d llic KiiKlicli looonio- 
ttvei, but the Baldwin works sooo begao to adopt important 
impiovenaolsi soom of whioh ww* famnled by ICr. Baldw&i, 
•od olbm («nilnaed ftom other invanUMt. Askotchofthe 
Baldwin woAs contains the following refbrenee to the prricxl 
betwrecn 1830 nnd 1840:— 

"Till! fiAiuiK r (if tin' csliiMiphnu III v,:\» MulthiiUtW. IJaUlwin, 
who 1. iiiiri'il ihi' ji ui li v tiiul.' ill 1^17. Ho hml « siiiull flurji, 
but in liCi went into piirtiR'i>iiip with David llttsoi), u iitnchiii- 
ist| in the manufsi-ture of buukbindem' tools and cylindoni fur 
cali«o printing. In deviaing a steam engine which should oo- 
anpy 1h« teaal space in bis shop, Mr. Baldwin, about ItOH, hit 
upon u upri^t engine of so novel and Iqgonions a Ibim that 
attention was immiidiately attracted to it, and Mr. Baldwin re- 
r<>ivcd orders for other* of tlm »amo p.ntteni. This oriniiiiil 
Htationnry eiipne is still in good ronditii m, mid is ciirefldly pre- 

wrvi il 111 till' « I k-i. 111 l.--_".i-:;ri iIh' n f srr.un us a motive 

power on nitlroiulK Inul lii );nn to i nj^ni;.' Uio iitltiition of Ameri- 
rjin enpineerK. A few loeoniotivt-s had l>con iinporlcd from 
England, and one had Li-cn comttniclcd al tiio West I'uiat 
Fonadiy, in New York city. To gratiiy the public interest in 
the new motor, Mr. Franklin Pleato) then proprietor of the 
Philaildphia Museum, applied Co Mr. Baldwin to oonstroct a 
miniitturc luoomotlvo for exhibition nt his establishment. With 
the aid only uf the imperfect published doscriptionn and itketcheti 
of th« loromotives wliieh had taken pnrt in tU.' It.ui liile com- 
petilion in Knglaud, Mr. Baldwin imderlook (lie i\r.rk, and on 
April 25th, 1S31, tho minialtire loroniotivu wits put in ni<ition 
on a circular track, made of pino l>(>ards covered willi hoop 
iron, in tho none of tlM mnsenm. Two sntall cars, containing 
ssate for four pssssngeis, ware attached to it, and the novel 
t^edaele attnuled erawds of adniring spectators. 

In the same year, 1881, Mr. Baldwin reoeiTod an order from 
the Ftiiladelphia, Oerraaiitown and Norrtstown Railroad ('om- 

pany, wliohi^ Hue wiia o[.,i ri.t<<l by Ixtri'e |hi\vi i, fur a liH-onio- 
tive. Hn undertook tlio work, and, gin. led liy an iiispoiljou 4>f 
the parts of ati En^lii^h locomotive, and by In* I'xjH-rienee with 
the Pcale model, finally completed an engine which was chris- 
tened 'Old Ironsides,' and tried on tlie road November 28d, 
1888. It was pot at once into ssrvicsi, and did duty on the 
GeraiantowB toed and others far over twen^ years. Tlie 
Ironiiides was a four-wheeled en^ne, mo«loled on the EnKliiih 
pnietioe of that day, and weighed something; ov«-r five tons. 
Tli«! prire (if liie en^ni;<' \Vii» l"j havo been ?4,(»<i, l.iit j'nine 
diHirully \v;iH foiinil wi ]>r. i. iirin;; a soltlenient. Tin- ec .inpany 
clnimi^l that the engine did nut perform in i nrdini; to eontruct, 
and objeeliun wiut nWo made to suuie defects in it. Alter these 
had bc«>n c«)rrt eied as fur as pcMibh^ however, Mr. Baldwin 
finally succeeded in eflecting « oompraniss aattleiaent» and le- 
esivod from the eompany $8,600 for the macfaina Tlie Iron- 
sides sulwcqucntly attained a aficod of thirty miles per hour, 
anil *o great were the wonder and eiiriiwity ntl.'i< lied to it that 
].. I ■',i'/,i'r!y l.oil^;lit tlie Jirivilt--;!- of rMi;!^ 1 r'niri.l it. 

It w.tf SMiiie liino 1m tore Mr. lt;il>lwin ftei iir< d nii order for 
nnoili. r, but tho subjeet. haj| bi cniise Riiigularly fiiwinalmg to 
him, and ho niade llie most careful examination of every im- 
provement, and experimented for himself. Oy Uic time the 
order Ibr the seoood locomotive wss received, Mr. Baklwin had 
nalurad this davloe, and was prepared toembody itinpracti- 
cnlfMai. Ibooidar came from Mr. B.L. Millar, in behalf of 



the fhaileiton and Hamburg Railroad Oompsny, end the en- 
gine bora Ms Wme, and was c-nniplete^l FcbnMUy Udl, UBl 
It was on ail wheels, ono puir iM-inj; drivers, foiv and a tudf 

feet ill dinmrti r, witli h.ilf-erank a.vK' jihu i-d bu.k i.f the fire- 
\n\\, ;iiii,l tho four IVmiU \vlii'<-l!i eoiiil iiird in u .swivi liuj; truck. 
Till' driving wlieel.x, it hli.piiM l.e ol -■■ncd. Were CJi.''t in hulid 
l>ell metal. Thoite wheeU t>uou wore out, and tho experiment 
was not repeateil. Tliia locomotive weighed seven tons and 
eight hundredwdgbt. About the same time other oidsMiiai« 
iMalvod,andllv«loaoBotivaa«meonplal«diaieM. These 
earVloMoiotiveamra the type of Mr. BaUwin'b pmetioe far 
some yeais. The aubaeqaant hialoiy of the voriouo improvo- 
nietit^ is identical with Uio hlsloiy of locomotivo enginiwring 

in tliin country. 

Tall ills w< r.' taken OOtOrheld by Mr. BaUlwin f..r tlie vnri- 
oiw iniiimveinents to his locomotives ScptcmUr KKli, \Kii; 
June, l&U; A|.ril M, \KVy, August 17tli, 1835; I)eeend«r 81st, 
184U; August 2oth,l&12, and many at more recent dates. Four* 
tesD agiasa won oooatmcted in 1886^ Ibrty in 1887, tmn^ 
threein lfl88kt««nty4ixlnl880^aadidaelalBIIX Dnti^gidl 
these yean the general design eotilintied the same, but three 

<.i/i'S were furnished, .i» follows- — 

Y\<c>l clu.s(..— Cylinders, IJjxKi in.; weight, loiuled, 2«">,000 

p<in:iiU. 

Second rlofw. — GylindorH, lUxK! in.; weight, loadwl, Si.OOO 
pe>und». 

Third cIssb.— Cylinden, Ifl^XlG in.; weight, loaded, 20,000 
pounds. 

Urn financial tronfales of U8B and 1887 had their eflket on the 
demand Ibr looomotlves, as will he seen in the decrease in the 

nunilH r built in and 'M\ In May, IKi", tho numl«?r 

of liiinds enipl(iy<«d wiw three hnndr>'<I, but llii» was reducMl 
weekly. April Wli, \SSS, Mr. Unldwin h-c-i- iiilnl li in-i If «illi 
Mc•l^^n*. Vad anil Hufty, and the busineNS wan ci inilii<i< d under 
the firm name of IlnUlwin, Vail Ji llufiy luitil ].S-i1, when Mr. 
Uulty withdrew, and Baldwin & Vail continued tlie construc- 
tion of more powerfol locomotives, and Mr. Baklwin, after care- 
ftil oomideration of the sniject, took steps to supply « 'geared 
enipno,' and the sncoeaa the fir* locomotive conatroeted 
under bia new patent of IS'lO was unptMadentcd. Otdy ono of 
these was, however, built. The proUeu of tililixing more or 
all of the weight of the engine for odbeaioa remained, in Mr. 
Hjddwin's views, unsolviil." 

K.tKI.Y UXt>MurrlVI']| OM CX>l.l'MnU A.M> rilII.AI>ELrill.l K.\IL.ROAD. 

One track of tJie Columbia and I'luladelphia Kailroiul was 
formally opened throii^out its entire length, so as to bo avail* 
eUo for the use ofloooaotive power. In April, 1884 Thelooo- 
motivo uaed waaihe Blade Hawk. Hie diatingulshed official 

passengers, including the CMial oommissioncni and a number 

of moml>er« of ibo lei;iitlalure, wer<> ronvoyrd from Columbia 
to IjinciLster in iiltv-livi' luinuti's, uiid mi liie fi>Kowing nmrn- 
ing at eight o'rlock llie jiniriiey from l.iuu .i-t. r wm* conimeiKX'd. 
A eonlt>mp<iri>i»-ouH in i i.unt cljiten lliut llie "tr.iiii arrived al 
thotiap at ten, pajtBtnl with caiMi the works then' < (mKtru<'l«<d, 
and arrived at tho head of the inclined plane neiir tlie Scliuyl- 
kill at half-post four in the anemoon, having made the trip in 
«ght lioars and a half, all stnpitagra fi>r taking bi water, taoei«>- 
ing and discharging pnsM-ngerx, and im idental delays induded. 
If it lie homo In mind that Ibe engine \» one of very limited 
power, that the nuiii'" r ■ i>j--i 111,'em was liirge, li e w. of 
euiTi and luiggago very loii'-iili'ial le, mid that the p.ix'-iii^r was 
made under the dixadvantages itiM iiaintile from fii^l allenipui, 
nil will concur in awarding to the en^im-er, and tlioi^H in cliar];e 
of the looomOtiv* and train of earn, great praise for their skill 

in eflecting so auocaaiiflii and grati^ing an issue of the under- 
taki(«." 

Of the first locomotive Mr. Baldwin built for the common- 
wealth of IVmnsylvania, which was <-alle<l the Ijincastpr, and 
ronipletid in June, ls.'tt, and wliiili weii;lii-.l IT.iiiil pouiul.-*, it 
WHS reporteil tliiit it hauled al uii4' time nineteen loiid<-<l biirxlen 
cars over the higliert grmles l>elween I'hiladelphia and Coliim- 
bia. This was characteriicd by the olFiccrs of the road as an 
"unprecedented performance," and it probably was, but in 
eatimatint the msgnitudo of tho service performed the fiw* 
should be remembered that the burden can of that era wars 
voy dimlmtivo aflbiii^ la oontmst with tbsir SHfleeaHMB. 
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The loroniotivci use<l on tlie Columbia and Pbiladelplna 
Railroad from 183I> up lo n period «ouic ten years or more later 
Wore ubtaiut-d frum various tnanufai-turcrs, viz., M. W. Bald- 
win, I{i4-hard Xorris A Sons, and Knstwick A Harrison, of Pbila- 
dolpliiu; Dott^^rcriJc. Hon, of Reading; John Brandt, of I>anca8ter; 
and Ross Winan?, of Baltimore. 

All the engines in \me in IXKt, and for some time later, luul 
tingle drivcni, none of ll)cni huviii^ more than a single pair of 
wheels, excluKivu of the pony truck. Ourinf; tlia period from 
IHft!) to l&Vt the weight of new locomotives obtaineil gradually 
increiwcd from al>oul tteven tons to about fifteen tons. A lead- 
in;; point uf dilTerence between Iho early Baldwin and Norris 
engines wiin the U!^ of a crank axle on the former, and a straight 
axle on the latter, For some time opinions dilferod in regard 
to the rei!peetivo merits of these devices, and the final decision 
vua in fuvor of the straight axle, partly on account of the ex- 
pens* e<inietimet9 caused by the iise of the crank axle, and 
partly because it was believed that struigbt-axled engines could 
be more promptly started. Three engincfl purchased from East- 
wick A Ilarrition also had rtraight axleH. They were considered 
the swiftest hx-omotivcs on the road, and they were, therefore, 
employed in hauling passenger trains. During the fifth decade 
four-whecletl engines were introduced. The locomotives made 
by John Bnindt, at Lancaster, were very satisfactory. Two en- 
gines procured from Rosa Winans were known as erabn. Tliey 
were four-wheeled, had vertical boilers, and were sp<>eially in- 
tended for burning anthracite coal. They hiul the reputation 
of " pulling like elephants," but it was dilUcult to keep Iho flues 
in proper onler, leakages biding frequent, and on thia account 
thoy Were sometimes disabled on the road. 

As with all other early Amcric-in loeomolivca there were no 
cabs in lH;t'.(, and when their introduction was propoowl a few 
years later, the locomotive engineers strongly objected to their 
use, for the rea.<ion tlial they believed the iierils to which they 
would be expoMxl in ease an engine was overtumtnl ut thrown 
off the track would be materially increa^ by oonfinement in 
ft cab. 

One of the greatest of the early difficulties experienced in 
the repair shops at Parkesburg aro«e from the f«et that the 
jiuta and lioltBUi»od on the locomotives procured from a num- 
ber of different establishments were of difiercnl sizes and pat- 
terns, every bolt having its own corre-iponding nut, and the 
adoption of effective remedies for this multiplicity of sites and 
shapes proved very ll«erul, 

Tliis difticulty was heightened by the tendency to unneces- 
sarily increase the nunil>er of establishments from which loco- 
motives wore purchased, by the pressure of politicid influence, 
while BtJite management prevailed. Other outgrowths of party 
nmnagcmcnt were the actual or threatened di-smisfial of promi- 
nent eraploy6s f(jr jutrtisan reasons, the ocpA^ionnl purchase of 
inferior bituminniia coal, and an attempt lo convert a locomo- 
tive into an anthracite coal burner which only resulted in 
spoiling a good engine. 

Tiir: i>.\RKiiim'K(i siiofe 

were located midway between Philadelphia and Colamhia, and 
all general repains of locomotives were mn<le at them for years. 
The only provi«ion at cither end of the lino was funiishe<i by 
bliu-ksn)iths and helpers, who were in readincsa to perform 
such labors as lucomotivo engineers con8idere<l nece<«<ar)-. 

A pay roll of the Parkcwburg sho|js for Kepteniber, ISAS, 
shows that the oflicial title of the road then was tlio Columbia 
and Fhiltuletphia Ritilroad (although at a Inter (Lite it wivs 
styled the Philndclphia and Columbia Railroad, and the re(H>rt 
<if hn superintendent for 18>!>5 gives it Uiat title). The number 
1 f employ 6» was ;H, including one niaiiatrer, Mr. K/lwin Jelferies, 
tinaJlHIIIllbiS^'i m.-icliiiil>^tr<, three 1ilit< k^tlliIli^, one cop- 
, one pattern iiuiker, three eiirjiontcrs, 
asei.Htftiitn, ninl <iiio uiitrtiuiau. 
•y roll of these 31 men f<ir that 

eers and firemen employed 
i Riiiiri>n(l during llio uiunth 
r^waa 40— twenty engi- 
I of wages at that 
queut Ui that 




period was t2 per day for engineers and $1.25 per day for fire- 
men, the time {uiid for lieing that in which actual service wn-i 
performed, and all accounts being verified by aindavils. The 
total payments for that month were tO'M for engineers and 
$1)74.30 f«»r firemen. Of the twenty engineers two were em- 
ployed on a night line, two on a fast line, and sixteen in run- 
ning "burden" or freight trains. 

Of the forty men in service at that time, only five arc known 
to be living now (18>SC), and several were killed by accidents on 
the road. One of those accidents, by which an engineer and a 
fireman lost their lives, led lo the introduction of 

8AFKTY CHAINS, tXJNXECTlHO THE I/XWIOTIVB AND TENHf3J, 

on tliat road and others. Tlie men were standing with on« 
foot on the locomotive and another on the tender, when the 
Coupling suddenly broke, and they fell to the ground, and were 
run over by the train. Previous to thiit time the coupler fur- 
nished the only connecting link between the locomotive and 
the tender. 
Another novel incident led to 

THE INTBODncnoir OF SASD BOXES. 

It occurred on a section known as Orasshopper I^eTol, a few 
miles east of the city of Lancaster, and hiippetied during a sea- 
son when graiiehoppers were so numerous that, in addition to 
becoming a devouring pest on the atljacent farms, they im- 
peded, and in eomo instances tempornrily prevented, the pro- 
gresa of trains on tlie railway. One of Iho remedies a<lupted 
was to keep men stationed on the track to sweep the grniwhop. 
pcrsoff, as they accumulated in immcnfc throngn, but the aid 
derived from this expedient not bcitig suflleient to fully meet 
the emergency, arrangements were made for the first lime on 
that ro«d to provide sand boxes. 

THE rniXEAS DAVU LOOOHOTIVKS. 

An extract from an early report of the Baltimore and Ohio 
Railroad Company, which is published in Hazard's Register of 
April, 1833, gives a detailed account of the reisults of exjteri- 
ments, continued during a period of W days, with a locomotive 
steam engine called Iho Atlantic, which had been constructed 
by Messrs. Davis & Gartner, of York, Petmsylvania, It is stated 
that these experiments were made "for the purpose of ascer- 
taining, practically and conclusively, the applicability of steam 
power uixm that road, and with the ftirther view of testing its 
comparative expense and adi'antagtrs with animal power."' Tlie 
engine is dwcribed as weighing 61 tons, excliwive of water, and 
aa having two cylinders, of 10 inches diameter each, with a 
stroke of 20 inches, and working on road wheels of 8 feet 
diameter. It* performances consisted of drawing Ave cars, 
weighing about 18 tons, at an average speed of aliout 13 mile* 
per hour. But on several occasions a load of 30 tons, exclusive 
of the engine and lender, was drawn 13 miles within an hour. 
Tliis engine was de.signcd specially for speed, and the report , 
said that the builders were then making a freight engine which 
was expected to draw 100 Ions from 6 lo 8 miles per hour. The 
Atlantic's performances were highly economical as compared 
with the horse power then use<l, as her daily labor involved 
only an expense of $16; while the total expense of the animal 
power needed to accomplieh the same results was a saving 
of $17 per day, or upwards of $V)0 per month. 

This locomotive, Atlantic, was the outgrowth of the success- 
ful competition of Mr. Phineos Davis for a prize of $5(10 oflered 
by the Ualtimore and Ohio, in 1830, lo the constniclor of a 
li>comolivo which would draw 15 Ions, gross weight, IS miles 
an hour. An engine previously constructed eompliwl with 
these conditions and its pattern was adopted, but the Atlantin 
was nn improvement on the first machine. It is sLnte^l that 
Mr. Davis was a Quaker, and that his fir^>t locomotive w:u com- 
menced in York in ISU and taken lo Baltimore in Febniary, 
1832. Ho was ina<le master of madiinery of the Baltimore 
and Ohio, and soon after completing the Atlantic ho designed 
the Arabian, exhibited at tliO Cliicago Railway Exposition of 
18S3. Shortly before it was opened a sketch of the Arabian 
appeanMl in the Washington Republican, wltich included Iho 
following extract: — 

"Tlien Mr. Davis defligne<l the Ainbian. This engine was 
built at the company's shoiM, under Uie supervision of its do- 
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BtKncr. Il wont into nerviro Jiinp, IttU. Ulinn y.itii <iiM-fu!]y 
taken ewe of niid rc|niir<>l, iiui, willi very l.iili^ tliiriTcinc, in 
PTTviMly tho aanie engine timt U wan rurly-iiiiin years a^o. It 
is ft goaiMl enffiiM, haviuK a vcrtienl <-y]iii<Ii'r tvitit wnlkiii); 
bMm. It hM four drivinK-whtHila, cmIi lhirty-«ix indiea iii 
diMiMtor, oc nenfy one-half the riu of the driTan mod on 
modem pMnemor locoaoUvoa, Tbewdf^lof thoAnUaaii 
thiitoen lorn, iboat one-thifd that of the modem lacomotiTO. 
lis tr:H'',ivo power is 6,<XX) pountln. It ui-cd to havo iu fann con- 
ncft< d with tlio pxli:i;i«t, I'ut Ihrso bwfttne brukf ii, au<\ no 
•llrni|<t hiU Im'i'ii iiiiKin to rcKtorc till III. Witli I'ui.* <'x<'<'|iti<iii 
it i» the dniiiti ciifiiio ixn wlicii liot lii;iiii'. ll in in lu lise x rvii o 
nl ttie Miiniit C'£aro janlf, iiiiil wnrka iin well iimv ii.-t wlu ii fn>t 
put on tlio riiiul. It was fnr lu.nny yi'ani a |uiarcn|;cT C!ii^ih% 
drn wing trains on both iln' \S'a-liiii^ii>n branch and the iiiiiiii 
■tcm. So Cur as could be Imnicd it had never met with an 
accitlent, never ]mnped a Mil or ran off tlie tracki with ooe 
esCFT>tion. That exception wna n notnlilo one. n<-f(ire itvas 
finiMhixl Mr. Davis proniiwd t)ip Wdiknu-n oiipi^i'd in the 

filmii-' xiiiic lliri'r lnimlii i! In liit,<- lln iii iiii'l t'li'ir f;!llii!ii K 
nil thn Iniiii drawn l>y tlir Arabiuii ius fur a-i it w< itl, tlii ii t i yo 
U> Waiihington and liiivo itiiiiK-r at Uruwirs (iii>w (in' Mi !i.i|iiil. 
ilan) Hotel. Tho Wuahinislon brunch w:m llicii <i|>i'iu'd ncnr'.y 
to nadenalnii;^. Tlie trip was made, William Duir li('iii>; tho 
eaipneCT. Jot west of Jcnup's Cut, 131 xaWet this side of Bal- 
timore, tho Anlnan mn off the tnuA. Hr. Davis was sitting 
with Kr. Doff when the oorident occurred. Tho engine rulli'd 
on t(s side. 17either DuflT nor anyhody elm on the train va» 
hurt, I vi n in tho h-jLit, hut Mr. l>.ivis. Ho w:m killi il. 'Huto 
SOI nil ll to Ijo a fiMTinl (ato in l\w tiiuKor. Xiilmily ri.iild ovit 
ti ll why llio Aral>i;in ran olTllic Ir.ii l;. Tliorown-i im < vidoiu <■ 
ever fliKwn, nUli<iii;^li tho fulli>t iiive^ligation wnH nindo, tliat 
any cnnat e.xi.-ti .l tu llinnv it (.il." 

After tbo death of Mr. Davi^ the constniction of lucomotivee 
waa eontiniicd at Bahinore, b^Boss Winan«,at Rnt in cooneo- 
lioa with npaitner,and mih«4>i|iioiiil\roi) liis own aoeowrt. Ho 
adopted a l]r|Mwhidi becanie )Hij>ularly IcnowuaaBosaWlBans' 
gnasho|ipeni, and auhseqtunily Iniilt "erab" eogbes. 

TIIK KlViKK.S UX'O.MirrtVS WOllXS. 

Hontio Alien roliitoH that ho ur]^ the nienilM?ni of the 
firm wbidi built the first locomotive nt I'atemon, New Jcniey, 
to omsfa in that busineas. It waa then icnown as Bogets, 
Kelebom A araavenor, aod tba Hiat kMomotivOk tho SanduskjTi 
was Iniilt in 18S7. This loooootive bad been built for tlie New 
Jentey Baitmad and Transportation Company, hut it a'lts pur- 
c!ium-iI l>y llio Mail Ilivr ami I,aU<' Kriu uinl slii|i|ii il l.i tMii i. 
It hull Im tii c'i ■iiiiiu'n('o<l ill I all* r a (''"ii^i<li ralilo aiiiiniiit 
of |iri liinii..iry unr'., l.i ri.n' that yoar. In i i •iiiu i 1 imi with 
tbeiHi effort* tiio l'atiT«i iii, New Jcriey Vn>.*, Kayx; — 

"AJker tlio »(ii'i')i«!< of tbo 'Sanduaky' waa aji8un!il, tho firm 
of BoflBra, Ketchum 4 Oroareoor oontinuod to build lotmno- 
tivwa. Tha next ooa ma built for tlie New Jenny Raihvad 
ami IVampostation CWnpany, and waa named tho'Aneaeoh, 
Ko. 3.' Tlii*, which was larger than the 'ftmdnalcy,* wns also 
u I'll ToKs. l"i>r tlii-i, alixi, Mr. Swiiihiiriio iii.nl. l!ii' |.!ans. wrv. 
iiig iw draughtsQiiui, pattoni-niukcr, auperintt-'iidcnt of con- 



utriii tiiiii, ami iMreiiian i.f fiiiiii<lry, Mif k'-rnitli iuhI machine 
k1m>|i. Tlii-ro »ai- K^il an illirr f'Ui Tii.ni ln>iil.> iu utiy di'[iart- 
Illl'llt. Tlio hliiij) wlli ro tho lilnl luriililntlM* Win' huilt was 
•HtXl*'", two filurioR ill height. Froii) tliirly to frnty nioii wore 
cuipluycil. AfU-r five or sis enginoa liad been built the works 
wore greatly extended, until they were 40X300, three otoriea, 
of bride LMer, still futlier additions were msdok and the de- 
mand for en^nea came in from «vaiydinMtion,iWmi tbo east, 
west, north, and south." 

An inlellii^-nt and experienced locomotive engineer, Mr. 
George i{iiIlini;i'W<irili, wtm i niiiiiii'iu <n1 running a li M iuiKitivu 
in l?C$S, whoii iiiIor\'iuw<'d by a n iin sonlaiiM' i.f tlio .\iiii ri<nn 
Machiiiiril, inlH.<3,gave tlio follnvvin^ ri'|>li<'i in ii-^'unl to tho 
early Engliali engines used on American roada, and tlie dianc* 
toriKtics ofUie looanotiveallnt built at the Bogien Looomotive 
Worics:— 

"Q. What style wera year Englinh enginmr 
A. They wen of tlie John Bull type. All the lx>ilera that 
were tiuilt In EnpHnnd fur the Cani<lcii and Amtmy folkii were 

laiilt very n' ai iy aHi r that i<allcrii. Tliey were built with u 
waint Rlraiglil tn llio Iuk k of liio furnaoo. Tlic engines were 
all iimiilo coiiiicclnl, hut thoy woro ^uml niiiiiiro.; oii>;iii<n. 
Tlioy were bad engines to work, Ihoujjh, for thoy were hard to 
roveme. Thoy were built with a rock-aliafl right in front of the 
oylinders, and the drop books came right through to where the 
shaft wna^ and there was nothing to catch butthastniglitlKMik 
and die. Bo when tho engines were naminil you could not ro- 
vcrae tliero. The V hook wan a litUo bolter in this rc#|M-ct, and 
a figure 8 honk wa.s iK'itor htill. 

Btit the link wat « hat ornU-il tlio trniiMo in n-vor-iii):. llicsie 
early »'n;.'ini s ili<l i;<k«I wurk fur tiirir oirc. The j arljf wore 
made in Kiigiaiul, and sent over bore to be put togother. liuiac 
l)ri|ii>!i put up the principal portions of them. 

<^ What kind of eqg^nea were tha Bogens worics huiklii^ 
wbcn yon knew them Itntt 

A. They were small inside coonectcd engines, with ooe pair 
of drivers and a ibur^whcel truck. Tliey liutlt very few of 

tli<>m. Mr, 111 .^'or* wt III to Kii^-lai.il i.n u vi-^il, anil wlit n he 
rami" hai k thoy iHxan Imililiii;; oij^iit-n iioi liTi. with l« o [laim 
of drivors ooiinooti il. llio fir<t oiieiiKs of ".lii-i l,iiMl h nl (he 
main dkI (unneelod to the crauk-piu outoidu the buck drivers. 
Tlioy w tTc outHlde connected engines. Mr. Bogem was MM of 
the lint to advocate outnda ooonecled locomatives. 
Had these anginoa kmg exhanat pipaaT 
A. Yes; the long obanRt jape was used for iwaml yean. 
Then, I think, old Jim T»x\f> |<rii|>iM-d the short exhaust pipe. 

IIo wiiF! a oi>ul-|iit eiiKineer. Wln ii tl.( y lrii-<l tin' ^llllrl exlmimt 
|ri|io tir-'t it iliil iiiit tin, Tlio HU ani Kproad iM-furo it roa< li<^l llie 
Miii>ke-»la< k, anil < aii-^. .1 l.ai k lai»h. Then thoy put in tlio jM't- 
lioiiat pi|ie, niid that uuulo tho short exhaust fifto work all 
right 

il. Had you any steam invN in tboaofhoaf 
A. No; wo had nothing but the firing lialanea^ comterted 
with the end the mihiy-valve lever. They wera Salter bal- 
ance springs, imported from Kngland. Then Oiton, of Elm 

Klroi-t, Now York, who wan a pupil i>f Sa!;i r'«, I 
iheiM) spring gauges, and he got all lliv trade." 



NOTABLE IMPROVEMENTS OF THE LOCOMOTIVE. 



r.\iis, hiM:K Aiiiiori i:-", iXir.^i.tzisi; iti vM.*, i;rr 

AN ill! jii II 1 ml iiii|>r' ivciiii iil <if .\ im i li an I' mhuh •Iim ? in 
nddilion to tho lui|;io I r lo('(in>otiv<> trm k hikI tho i>il<i|, 
deviMcU liy Mr. liripjis, w.-w the construction of a riuiifiirtalile 
cab or slielteriug place fur the locomotive engineer. A numl>er 
of improvemcnla in wheels and tirm were devised. Springs 
wcio apptird to break tba tone of jam an<l i<hi<iki. fiioat 
attention wiM also f^wn to devices for arreiiiiiiu' '^pai k'^, uliou 

wood WiLs iiwd a'- fill'' (« liii'ii way tlio ■jononil ' ii ■! !, -i . ;i» to 

prevent Linniiii; of hayHtai k- liurii- aMl i ii' i biiililtiicrt 
MQacent to the tntcltH. Much tr..iil,!. nr ri-itn tho Im k of 

satisfoeloiy spark arresteia, and many uttenipt« to remedy this 
defect wera made. Cosios p ondlng dillteultiea had not arisen on 



tho Englinh riiads. Iioi"aii«o llioro ouko wa» UfUally the fuel um><I, 
wliilr lior< w ■ al l! frri|Uontly pine, foil the flanira of the looo- 
)iiiilivo. Tlio i>ul|i<iiiriii); of hpark.t wan friglitfiil. Even after 
wire m'ni'n« and ofTective mo|liod« of nrrangin;; them were 
devised, it was somelames difficult to obtain the raquisito 
amount of appropriata material, and in this as in naay otlier 
niatiorx, a Milas cf ncw Wants were doveloprd for which no 
ailr.iiiato provlstnn lind pre\nou«ly lM<en made. 

Tho <iri(final ,\iiiorii-aii liM oni 'ln. < m i.' in a.-ly all win«l- 
linnion'. mill ihiriti_' a lirii!ra< to»l iiorind ^Inio >|mrk-arroMlii)g 
invontionn wor<> nnih r^i'iiiK a cnulual pnMVui* of evohilion, 
with occasional failurea, a great amoimt of dcatruction and 
annoyance waa canaed on some Ihici. In ter woven with thia 
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difloBllywaaaiMoaMily Ibr ariqf ■mokxlacfci ooukhnUy 
higher tlua thaw amr feoaraUy med,— loo high, indeed, to 
IMua andcr the roof of wnneirooden bridginioriomcOTeiliMid 

bridges, — mill (•! (ivercoim- tliis ilcrccl ihi' Miioki^-itnckii of 80111c 
liH-iiiDotives wtro j"!utc(l or liiiiKcd »>< il,nt llicy could 1m." 
lii«rr<il wlu u tr^inn wii.' ].ro<'<'i;ilin;J over or liiiili r liriili.'r)'. 
This r»|iKri'iiit'iit [>rx>lialj|y iiicroMcd Iho duiiKcr tlnil tlio I<h o- 
niotive woukl literally beeOBM * dcvtmriiif; cnpitu . At M 
eventa it wm eutlOBUuy ca mm of tlte ooverod wooden 
bridge for a walehaiin to liilfoir miy train, cwqnng • imolcet 
of VBtcr for tJio purpoM of «Klii)(iiiahliig tim, and nolwith- 
■tAodiiiK thi4 pracftutlon ume wooden briil^ee were bnmod. 

IncrGfliie of power was miotlior drsideratnni, nnd it n- 
ported in ISJo that tin; i«oniTof I{iild«iii on(;iiio* :it work 
on tlio Ftitludcl|i1iiii uiid Columbia, was thirty-liso per (( iit. 
grejitcr than that of two Kuglimh cnginra which were aUo thr u 
in (ue. To TTiomaf! Kogcra, of the Rogers Looomolivc Works, 
is given the credit of scvend important devicca, ouo of which 
was tuaking tlie driring-wheela of hollow cast iron, aa % aub- 
ititute for the wooden wheela with iron tirea, and another the 
oie of weights on the wheels to coantefbalance tlw momentan 
of ncipnjonting pnrta. Joseph Harriiion, uf riiilndelpliin, in 
1897, invontrd a useful method of distrilmtintf the weight of 
the engine evi-tily to the n\le Imxes hy uk nns of eini.ili/.iiig 
levers. In conncctiun with tbia iinproveiucut and the circuni- 
Biancea that gKve riso to it,* sltetdi of locouotiTa ndvance- 
mentaaj-a:— 

"Mr. Honiy B. Campbell, of Fhiladclphia, on February 5th, 
VIM, wenrcd a patent for an eigfatrwheel engine with four 
driviaff-wheds connected, and a fiHu^wbeeled truck in front, 
and James Brooks, of Philadelphia, built for bim anch « ma- 
chine, completing; it May 8th, 1837. Thia was the first ci^ht- 
wlieelcd cii^jiiii- of tljin t;, p( , and from it the atonilard American 
locomotive of to-<liiy takes ita origin. The engine lacked, how- 
ever. Olio essential feature; there were no eijualizing beanis be- 
tween tlie driving-whecLt, and nothing but the ordinary iiteel 
springs over COCb journal of the driving-axlca to eqnaliie the 
mighk upon tlieai. It remained for If eara. £satwick & Uar^ 
rison tompply this deficiency; and in UI7 that Sm eooitnwtad 
at their eliop in Philadelphia a locooiotive on this plan, Imt 
with the driving-axle* runninj; in a aeparate square, connected 
to the main frame above it l y a hi u^le central li(':irinir on cai li 
side. n>i« engine hml cyliruli r> tn rlve by einhteon, four < ou[i1(n1 
drivinn-whci'U, forty four iii< h<-.i in dianiflrr, currying' oi>;lit of 
tlie twelve t4^ms constituting the total weight. Bulnioquently, 
Mr. Joseph Ilarriaon, jr., of the aame firm, aubrtitutod "e<]unl- 
iaing bouna" on engines of this plan aficrward oooatracted by 
Ibem, sttfaaiaatially in the aame manner as nnoo genanl^y am- 
pkurri." 

:ni liKAgr or irK-^jVoi ivi: 1 m-vcity. 

Tlic liniitrd |H)Wc rs of the \rry oirly liM oniotivcc, nnd the 
nature of the llrst adviuncT", are indiiatfd by the fiu t that 
Jonathan Knight, civil cnginirer of tlie Bailtinioro and Ohio in 
ISn* said: "In the year 1828 the power of the locomotiTO en- 
gine was no mora than auAcieut to propel iiaelf up aa aaeent 
of 1 in M at 0M Ml* of 10 milea an hour, without dnoMig aiqr 
kiad after iL In diaoonne of two yean after, liaw«w,aDdi 
were the improvements made in this engine that it could draw 
up that a.*<'ent a tniiii of earn nri;.;liiii^, with their fi- iulit, IT 
ton», at 10 niiloB per hour. At the name time, it could draw on 
a level, ai il:e !-aii»- »pec<i, Kt,^ Ions; at 15 miles par hour, Si) 
toivs and at IX) miles per hour, 15 tons." 

It waa considered quite % tilvmgll for Mr. Cooper^ Tom 
numb to draw a siuf^e pas w n gcr car of about the aiae and 
waight «r a SBsali street ndhray car. Of Mr. BaUwin'a fint 

trip states that "there ia every reason to beHere that this en- 
gine will draw lliirty lon> ^Tos,-." 

One of the prineijdil reawiUK w by 1 01-0 motives did Mrt iuere,is<' 
in size and capacity more rapidly anwe from tbedefeesne ii.i- 
ture of tlte railroada. It waa feare<! tliat heavy loeomotivea 
would iijme tbe mads then existiniE, and a striking proof of 
the nsBsisity fbr cantlan was fiuniahod by tbe iiMt that the 
Btoubri4ge lion, after makhigaanecearital trial trip, was dis- 
t of any iahMsnt dsftel, hut laigsly be- 



itwaa comidercd too heavy Cor tbe line it was boi«htto 
serve, althougih the we^t «f lUs leeoowtive waa only about 

six or acvcn ton*. Similar difllciiltiee were encountered in at- 

tciii|>t>t to run f'tx- orr-ri. 11 t>iii locoiuotivci^ over other roiid- 

The iieeosity of coiiJlni^ [re.; loemnutivca of Fueh liii.it.-d 
Hii^i> and eii|iaeUy timt they H 1 ''iM in .t injure I lie l'ra;^ili' u . .1 „l, u- 
riiil and ntni|i-iron ro:uln wii.-* >o imjH-nitive that dcsiral'le ini- 
l>rovenieiits were pii^tjHuieil on thi^i account. Nothing perhapH 
hotter illustraloa ttie tuuleiiciua of tiiia dmeription which fur a 
time prevailed than the fiict that in 1833 Robert Stephenson, 
of England, wrote to Robert L. Stevens, of the Ckunden and 
JVmliuy, a letter deprei-ating the general inclination In this 
eoiiiUry to ImiiM li ;lit loeomotive)!. nnd s'alln;; that he had 
I oiiilileled the dc"!:;!! of an i'iv.;ine, of ftliieli he pii\e u «kelch, 
wbiih weieLcd niii.;> lot,s, and wa.'S capable of h.iiiliiii; '"0110 
liundred ton^ dcud load »ixtcen or eighteen niilea an hour on » 
level." He aolidied the aid of Mr. Stevens in eftbctiag sales of 
auch a locomotive. 

Primitive ideas of what a locomotive should Iw are indicated 
by tbe ftict that when the Bcihimore and Ohio advertised for 
American engines in January, 1831, it stipulated that "tbe en- 
gine, when in operation, must not esccoid three and one-half 
tonw' weight, nn<l niuHt, on a level road, be capable of drawing, 
day by day, fifteen ion% induave of Ihie weight of tbe wagooi^ 
liAeeii mile!» |kt hour." 

The first annual rcjiorl of the New York and Erie liailroad, 
dated Septcmlrer 2'.iih, IST^i, nfler disouiiixiiig the grades (hen 
propcwcd for that projected line, and the iniproveinents which 
had been made in loeomotivea, and referring to elaborate in- 
veatigatione by distingniahed civil engineeia, sayK "The board 
of directors now have the grntilication of announcing to the 
sloekholdera the following result, (o wit: Th.it loads of sixty 
t«)iis gross (or, dediietini; the weight c 'f the ears, foi !y tons net,) 
ni,'»y be ilniwii in a sinKle train from the lludion ri\er to hike 
Erii', and at an average ciH-ed of from tw< lvu to fourteen miles 
to tlie hour; Uiat with tho rnie of spe^nl augmented ouc-haif, a 
locomotive engine will ncvertlielees suffice to transport two 
hundred psasnngsrs and their boggagc; thataostatianaiyen* 
gine'win bo requisite to any part of (b* woriq and that one, or, 
at mont, two nuxiliar)- engines (or ptnbeis) will lie lequisite On 
the whole length of the line." 

In an eeimomie «en»c, the great advam e made in tl;e loco- 
motive which onthlrip-i all oilicrs, is in the in. n a.-e of the 
weight of the trains which each machine can draw, and in this 
rCKpect, although a very crediUihlu and remarkable improve- 
ment had been ell'eeted prior to 1840, liy which time some 
locomotives weighed twelve tons, and drew several himdred 
tons, the main pait of thedesinblewark,inthediieetiaiiin- 
dieated, alUl leinrined to be done. 

ti>if)MfrriVK I'otiKinii.iTiJi* ts IWO. 

Tliat liiueli h 111 been ai eoTn|iliHlied, howevr r, in eonipari-s<in 
with tbe limilexl cajiai ity ami iierloriuani e> ol' \^^'\ is.sboun 
by the records nuute and the elaim.s mi forth t>y nsal maiuifac- 
turera in ISMX Tlio IU.->uiinx railroad was then u lavorite field 
fitr competitive eOort, and some of the noat nolablo avbieve- 
menlsoecnrrod on its linos. Astalencntofitssuperintendent, 
Mr.O. A. Kidiols, dated July Slat, 1839, said of a Baklwin looo- 
mottvothat it h.td been in use fifteen months that Its perfonn- 

ai'.ee w^LS in every way ^ati^f.letoI■y, arid that it. "dre-'-nt one 
time -I."! ears, loadid Willi I.'mi (oIji of rails jind iron, liiaUiiii; in 
all L'Jl tons gro^< beliirui tlie t. isder, I'p nn le-aiiing to >>'i .rrif- 
town,41 mile«, in II hours and 41 minutes, running time.'' nds 
engine was preciimahly built in the early part of 1 

A Korris eng'uie drew over the Boston and Worcester road 
in ISM) a load of UO net tone and 1,780 pounds, exclusive of S7 
ean and a tender, which added DO tons and pounds to the 
weight drawn, and the movement was niadt! partly over grades 
of thirty feet to the mi!,., « hi. li. alllioii-'i (liey taxed the cn- 
]).itity of the loeoniotive severely, wore overcome by ilio free 
application of sand to the laik. Tbis was eonaideted an eactnk. 
ordinary achievement. 

Another notable performance was re[>ortcd of a locomotive 
comlructed by Eastwick 4 Harrison, a rising firm of Iooooh^ 
tive buildera, located in Ph il ade lphia , wbldt d i seoi it l n ued ope- 
IB tbe United Stales on aceonnt of stMng i 
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f.ARH OF THE EARLY LINB8L 



lh^ okIiii-Im #>'r* )/> tiA rixwl tvn mntmem rrmAt. Tti't Snc 
HumI Arf lf.iii<|r> I ' I / (, '-«■<.'/. '« <,i( lui K'. r -I. - All ,--j»mt.i»>«l 
d •IdnM Iiv < .iIm . '.ii ■ ■ ' l<, ,«>.'! ■/ . . -nr: .-i«t A rn»>r.<-»n 

lum Wi'ffi H'»f. II.'.' I- r A'.'.''.'r !■,(.■,•;.-(. '!<-. ix* wa4 lU 

H|i nil rNil«r«y UiKlm * («)«ir>.rrii <-fn Ii (/wwnvn «!iiaiUl 
IiInI'Ii (lif'lr fiWn f»tf\nvf* •'■'I <>t >n tKi>m wi..Ui tri<>7 w wt 
IrnvHInK. MrmM t4 th« bn* «if th« prlmii«v« AoMfusHi pa*- 
M<i«K«<r mn »i>r«« rfmtivhritliMi put /«n tnvka tAnfuA b> th« 
mil*, himI « (tniiitrf r i<f otpMlt^nM wr • <,i % !<•« .-..n' . nn-nt 
mtil N|i|«ro|iil><l'' ' Imtim (/.f. Pirtiirm f,r «(.nr>f» ■ / r...? ^3.-;y .-an 
n>|i|f<M'lil Illume <• inn Lin, »i,'l 'Ai\<c fl< [.v t ' ; .ni'v ■ •,-;<-rri\ VjX- 
WaipNia, Miiiin of wtii' h ntxU miKl>' »f r.-i^h pUnlu. 

iiKvt.uipMKiir w A niwriEwmr "MtxscM." 

Tlwi Nirtlinmi Gar Buihlar mart tfaa» "di* om Ibr 
]MM(<ni(M« tin ttw LImiriMMil mmI MtrndiMltt mad fai U90 

wllboni ivMtfli, thn IhmIjp romiatinf of floor lilb, and aide aad 

i ihI fiKMiiii^; l.'Kitilc) up. T).' r-- w< r'": fi.) •[»nn>^, and the 
j..iiriiiil .1 «ir" lN>ltii| (.1 l\ir\ »ilU. In tli.- filLiwing; yrar 
i>l>riiiv:« win' iiitr.'iluccil fur llio i)iir[)0«<' i-f j.r' t.-. lir;;; tlx; riciil 
fluiiir fnuii |Im< nlHH'kii iif ('(iiiruuion. Tliix iin[injTPmcnt could 
iMrtll}' fnil III Ik> mikkmUnI l>y ilif irn|.iirUnt service rendered 
l>y viwiKio* in onliuaijr voliiclca. Tliu fact) of tha ear vbeda 
wvrv wrat made mmiral iratoad of fiat, In order that thejr 
nii>:lit got Mrtxiiut furvrsi niort< (wily. A f««w ypan l«t4?r came 
llto t'lii« curriiis'"^. tti'siKniitixl ii» (irnt, iMi-oiid, and third da.w, 
thv" l"r»'. 'i u ifii; i u-lii<iiu'^l scati*. Imt <iiiiti' ili'vul of nny r<|icri;il 
.TiutriK t wi In ;i.MiU"ii tu tlx -.' tlirri' tt rri' ' tniicd ' car- 

r i.:v-., •< al'.v>l. I1.HU11J dir. iiipurtniriit^, llin rpiitro one 

S.! ".^ lior &ni-vUa» )kiMH>iig>>rt and ttio other (wo for aeoond 



mtomad ji dM i 

wonid b« tmtuim. Tadar 0Mae eonaideniaana U is reeom- 
Ithat a unmh^- Knr.hen cari nh.ill K- f lnli^lll-^l with 
B i>pl«r i» Vett Uieir adTanUgcous hm: on Mich can." 



UUIU*11U»B Of 

(>{ rar» i»wd in early < f«TUion« on the Bahinxm and Ohio 
Xr. Ovifxe W. ^auiti, in bi« mute* on Wood's Thanflaa on Bait- 
rruHla, pobUabed in 18J2, layi: "The wbeek of tbe wagons ar« 
I a fraH a m.'a wMnlxiiW-ha hwiiiwI plan farmarly pnr- 
rm mm* it the eoOicir niboada In Gmtt Britain-.tbe 



I1 a rtf^Mt «f Ibr Baltiaiore and Ohio for Um jraar ended 
S-rMttNtr 9^. 1^1. Jooathan Knight, chief enginaer, aaj-s: 

'I. '.k* Sf*n j-ood ahai'Iuttrlr nece«aary to the conibit 0f pa» 
wmr-rx. -1^6 car-iaKe* i>»«d for their conversnce shonid be 
Ti* iici'- 'i . "O ^p" - vifHin •'_'ni'.' ■ 'I'UN :il>'iit < '.L-ti.' fixlurf. 

\M, JM .ivr* A^ui o n- L~ t> •.; at wmiiM li.-ftruv tht> oi.mf<»rt of 
•am JMnwOiPfrk, ?«o c- n r« i>..i»:i!! * I adof ftonr. niineral*. 
V M f^'-iJ: zTC ;r>i->.-u. or w .ih any ctber loading having a 
. aai althouxii the artxclea «t timffic 
ran eActa spoB (be Tefriafr aad 
ic jucarstm. Vm efeatf dtedfaatafe to he 
«.haasbe«ijliUiheam 




MIm heiair alii^liy encical, and ciirvin-.; ti.w:)rilii the fl^iliKC, 
ti.ta haa. hiiWerer, K<»en cUimeil a* iirw mul iiiij.>irl4inl invcn- 
•.i.-n. "Pi"? n<jv<s'y . f nu'.ri inij in llii* cnuiiln , li.in ifulii. nl 
many inj'-ni.iiia persons, conn«'t«l with tl.i.i ruilni.nl. (.i miIk 
mi: u. the public, through the press, a iiutiiKr uf di \i<cs j.nr- 
portiny to be erifinal; all «f which (so Cir aa (licy have been 
hrdwenrila^nre eUher in iiaeiOr1ia?e beea pi» 
iiiib tm ciceptiana, namdy, the mode of 
oiling the IHedoa nbeel of the wagon, claimed by Winani, and 
the plan of (uling common ax1c« l>y inenns of a coril fioaling 
in nil: the Utter waa introduced by Colonel Long " 

« I';., r :iccounti< of early operationji at lialtiiiKirf sialic tluit in 
Dtxtmlvr, l&S, Rciea Winaiia eshihite«l in that city the utiidci 
of a car we^hing about 12.5 pounda and running upon tradkB, 
It was repeatedly loaded with deposiu of 6 cwt> and two men, 
and the whole we%ht diewn lij a piece of twine. This feat 
attracted nocb ntt en t i op,ae itwae regaadad as a remark aWe 
demonstration of adrantages that could be deriTed fmm the 
ii.<o of such anti-iHction cunt. 

.Vnother account nays that the firft cm wius hk.' i i.,.i.'ki - f ar 
on wixiden wheeV. Tlic next was 11 nim- | n.'^-i m:. r . .i< with 
leathern hraces nnd springs. At a later date Ri»t Winiir;' ni;idc 
an eijjht-wheckd iKicj-enger car which he styled the rdumbua. 
It was followed by novel devices, one of which waajiidrnamed 
by the woricnMB the Sea Serpent, and 
and then by improvements of the rigjh^nlneled car < 
in %'ehicles called WajihinRton ear*. 

Ba!liinore wag one of thv Ciir'y rintrtT? . f . ar rovf ment*. 
Of the tirst pa.<9enger car on (he lliiiUin -n. ai.'i ' li.i ■ a n.'-l'^m 
writer Mvu that on thi* road ".-an, fii-t of a;,', a • l.if.- 

boarded cabin on wheels, for all tbe world like coe U those 
North Carolina mountain hota, with tbe driver pe rc h e d 00 top 
of the fiMt postfeo— driver, heca n a e the aooiiTe power ihsa 

It amMiMlraMM&Sk* 
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and mbiequendr hf itafMiOKli ImnIml An admiw k ds- 
aerilMd ia the Baltimoine American, of Angus! 4th, ISBO^ aa » 
device of Blehavd Inlay, of which that journal rays that "the 
hotly nf the rarriagnirill cnntaiii) twelve por^oiH, nnd the out- 
bhIo »CAt8 ut oither end will nceivt! xix, incliuling the driver. 
On tho top of tlm earring!' i> jihin il a dimlil»> Hifa, nimiiug 
lengtJiwiw, which will acconiiiKKUitc twelve more. A wire net- 
titiK nrtvi from two lidM of the caniap) to a height which rcn- 
den the top Mate perfbcti|]r ■ecnre. The whole ia mnaounttKi 
bj an iron framviroric, with an awikiog to protect from aun or 
n{ii. The earrias% whidi ia named the Ohio, ia wy liand- 
aomdy Hnished." 

similur to tho ftlKivo tvfri-' run upon tlie Rnltinior*^ niul 
Oliii-i tin'.il a vi'iir or two l.ilcr, wlirii li>t*>i Wiiirtii?. ImiH ivlial i» 
r<'[>i!r1'.'d til Iji' tlic first i'i>;hl-wli< rl i-ar (ivcr <-i>ii^tnii t<-d for Ijnj4- 
«eiig('i«. It wtis a Inrgo l>ox, witli a truck of four wheels at 
eitlicr end, and «««(« on lop, which wore reached by a ladder 
at ooo of the corners. Several improvementa on this derioe 
ip e ediiy ibno«ed. and the one which met with moat Kenenl 
Ikvor reaembled a oombinAtion of three coach bodies into one, 
divided into three apartments, and entered by doors on tlie 
»i<l<> of each npartniont. TIlia devicn waH nu< rct^tled Hlii>rt)y 
aftfrwnnU, on the Baltimore end Ohio, hy cars rtnlKiilying the 
plan, which hiii* since been almost uiiivcrjully inlojilc-d, of hav- 
ing doora only at tho front and rear of the cor, and witki an 
aisle between seata exteoding thiongh the eotin length of 
the car. 

Mawli importance waa Btla«ih«d (b iovwtiona of Bow Winans, 
which wen rvorted to indode tin cbilledfiraa car wheel and 
other devices, whIdi had a tendency to Aminish iHctiem. An 
enpneer, writing in 1831, nays: "A fow years ago Tredgold esti- 
nuitcd the frii tioii nt one in 130. N. Wood vontiirc<l m far a* 
one ia .(J). Now the Winana car cnablc'a one pi uiul (o draw 
4o()." Another account Btatcfl that "the \Vini*na wagon, 
invented hy an American, was the model use*! both in the 
United SUitca and England. Tho wheels woro throe fvot high, 
and the wagon ran with a friction, aooording to a statement 
pubUabed at the time^ of only potrada to tin ton. Ibe 
wngon would ran, by ita own gravity, on it mihroaid that indinea 
6 feet 10) inches & mile, or ono inch inTO ftet» Wllich WSS CCO- 
sidered one of the wonders of the age." 

An early nccounl of a trial trip i>ii the Little Schuylkill and 
SuFquehunna Railroad, u|m>um1 in Novenil>er, 18i!l,i<uyH that 
"two «plen<lid pleasure cars, of Baltimore construction, con- 
taiuing about sixty persons, propelled by two horses each, and 
fltwof leasdimenuons, and lighter oou«tnictiun, with one horse, 
aod two tracks for burthen, alao oonlainiug paasengeia," were 
need. 

An early description of cars says: "Tho railway car* or car- 
riages are fitt*^! with iron wheels, which, being cast in a etiill, 
od'ord 8urrace-'i like har<lenc<l htecl. Jjich wheel hii'' n (Iniijte, 
or projecting rim, of aliout one inch in depth, which runs j 
below the rail plates on the inner side of the Iracko, and which 
effectually prevents the wheels from leaving the rail*." 

TlIK FIRST KIUIIT-WIIEELED CAR IS THK I NirKU fiTATtS. 

In connection with the claim of KiMi Winans to tho inven- 
tion of aa eight-wheeled car, and suits lirotight agsiuiit varioiu 
companies ibr an infringement of Ilia patenta rdatbig to this 
anijeel, a pratiaetad legal conlravetsiy qtnmg up during the 
rixth decade. It was reported that if hia claims had been Ailly 
Biistaincd tho amount of damages might have amounted to sev- 
eral millions of dollars, and that ft quarter of a million of dol- 
InrH «iu focnt in the variou« car siiit-n. The final di ri>i.in wins 
adverse to Mr, Wmans, largely on account of evidence fnr- 
niihcd by Gridley Bryant, projector and constructor of (he | 
Quincy Railroad, Imill in 182G, to the effect that he bad UM.<d ^ 
elght-whccled cant in hauling extra heavy load;i of stone on i 
that rood, which eight-wheeled caia be had formed Iqr attach- 
ing together, by a platlbm and ring bolta, audi (rodu aa were 
commonly uaed oo his four-wheeled cars. 

BAKHri.-KiiArKn caks. 

Oaptain John Grant, who was officially connected with the 
FoBteluitmin IUiiroad » running out of Vow Orleans, fiir a di» 
tance of H mflca, which woa opened in 1880, says that on that 
Una thf ffliairhin trm vt Trrtiry iftiign mil pattn, amd tho op> 



of • tntn of can waa ao miqno tint in I 
with A tnin of tin pteacBt d^r it was ludicfoiie ia Un CKteMM. 
He added that ooeoftha moat wmafhableofthe early coaches 

wa.s luied on the Charleatoa and tfambuig- This car in 
reality a mammolh cifttem laid on wheels. .V door was cut in 
each ciiil, uiid i'ctwi . u tlic hoops «erc cut I'peiiinp! that WTVcd 
as windows. Tlie !-eat« were urrangc<l longitudinally int-idi- tho 
c.vr, wliicli, n.s it rIixkI on tlie roils, wa.'? an objei t of great 
curiuaity to Captain Grant, liuniliar as he thought be was with 
every form of railroad can in use in thoae daya. 

The iiDlknring refisrenoe to Ibeae novd can ia made in the 
report of tho Brath Carolina Bailroad (which had originally 
been the Charleston and Hamburg), for the half year ending 
Juno ."JOlh, IHKh "Another improvement, of perhaps greater 
importance, and which ha," orii;iMa(ed with ourselves, is the 
barrel oar — constructed \mth for pa.-*engers and freight. Tho.'iO 
aro made with staves grooved and dovc-1ajli-<l together, and 
supported by aix inm hoops two incites wide by half inch thidc 
~^oan at both cods. paasenger car is 80 fieet long in the 
dear, with portico at the coda 2} feet long. The diameter iu 
the centra is 9 Ibet, and at the ends 8 Ibet. The stavea ara 1}» 
inch hoanls 5 to 0 inches wide, extending the whole length of 
the car. There nn^ 20 windows on each side, 15x;!0 ini hes, 
gliiz- d Ihc sa-li jm jing Up overhead. Tllo frei;;iit c:ir, » li;: h 
has lnwn in use al'out four months, i-s oidy 21 .feet long — but 
others are beiii>; conslruciiil :!<) f(><'t long, and will carr)' abtnt 
40 to GO bales of coitoti, or 15,iXX) pounds of other goods," 

UMITE1> CArA<-lTV or KRKKJUT ilXltA. 

Iboftdgitt can need on coal roiuls beforo ^laascngcr trafBo 
wna oomimnced were of limited capacity. On the Mauch 
diunk Bailway eadi car weighed 16 ewt, and carried >S cwt 

in addition. 

On the Little Schuylkill, an early coal roaii of Pennsylvania, 
the c.m-i u-i'd rarii.^l ll.r^'e tMni« of coal. The wlio-l!* vsero 
three feet in dinrneter, and two of them on one side «ere Inoso 
on the axle, which alw) revidved. Tliis arrunncnieiit wivs 
adopted to lessen friction on curve*. $tagc-ciuu:h bodies were 
used for the oooveyanco of paascngcrs. 

Jonathan Knight* dvil engineer of Un Baltimoro and Ohio* 
in 1832, said: "Aa the most economical ratio of weqfht between 
that of a car and its load is 1 to and n» the weight of a car to 
carry 3 tonn is 1 ton, we shall, ihcrefon-, on tho present 'occa- 
aioii, a>»-iunie the proper weight of eadi <ar to he 1 ton, and its 
freight :\ ton."!, as a general nde, upon great Hues of railway." 

It is state<l that "the fir'it freight can put on tho Boston and 
Albany wero made ju«t large enough to hold two hogsheads of 
molaaaet, and one director, named Hommood, waa considered 
well iaaam becatue be predicted that aa maqy aa eighty^ 
five audi l^ight can of that patient wonM at aonw time be 
need<-d between Boston and Albany. Whentln \ang cars were 
first introduced it wjis tho eiiKlom of the company to numl>er 
each end j^eiiuralrly, so that the Rnod.-f in ono end of the car 
were billed under one luunher, and tlio:ie in the other end were 
differently designated." 

One of the most dL-iliuguifihed nf American engineers says: 
"The can Urat in use were »tuall nfluira. The ' burden can>,' us 
freight can wen then called, were buxea, a little lai;ger than 
thdr width, and had a wheel at each corner/ TTiree or four 
tons made a l<»ad f ir one «vf them. Can* and engines have been 
in course of improvement ever since the first wera put on the 
tradL." 

TWO-STOHV CABS. 

" In ISSl," said John Siephenaoii, the veteran builder of horse 
aua, to a New York TMbun* reporter, "I deaigncd and bnilt 
the llrat tram<ar of the first railway for street aerviee in this 

country or abroad. The car consisted of three .•eparato com- 
partmenLi, each compartment holding ten pers»)ns, and being 
entered by su-parate dviMis, on the Mf, fmni a guaixl rail. Heat* 
were providixl on top of the car for thirty more persons. The 
car was very much like tho English railway coach, though it 
was considerably lower. It was hauled by a team of horses, 
the conductor nmaining outside on the ndl, rain or shine. The 
company for whidi it waa btiilt waa called 'tin NewToric and 
Harlem road,' ranning from Prince street, aa the Bowwy, 
along the line of the Bowery to Foorteaoth 
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dowB being ruiMd iiulead. This ri':itur<' ir. wf I'l liuva^MiUto 
be found upon aomtt other ruu(l«. This antique car origtiMlV 
flait|S;ffM^ mMl haa » iwmded mil«i(e of l,U»uO(» ndln." 

AUUMiKEKTi Km nuniio CAU 

Omonio of th<> early "ini^. if. iv irtli'-ni lr,titiiii< \u> nrrangO* 
meats fur hcnliti^; llic |iiL-><-u^'iT curs, «haU vcr, «>ti' mode. 
Others liud fl<i\i-^, uf wIklIi ii uritiriii tin- Jti>.~t<i?i Tniiis<Tipt 
give* thU rary dcwriplion: "AuJ llic stove! Whut « jilerwurc 
it was to hcftr tlie woihI crackling and snapping, and to isce the 
^oviq; ch«eka of tba hooaat old iIoto, m be waX eedMlely imd 
withoat oeleBletion in centre of the car,bliiri>iqsmiiMlie 
idfK»Q<dottmmatbei«f the CQrnaeiinof «««ry<iyebatid ili>- 
vUied-fiir Mecca of Mirceaiive rows of ihiTering iMueenpi rs, 
tnm tlifiso ill the ronvitcst nnd nmsl frij;iil I'.inx-rs I'f tlie <wt, 
oven to tlii'«i' will) cil, fiiT/ii;^;, lull dih> sriU rcninvi'il.' It was 
hot enough, K'l'i'li'' ^"' kiii wri, to (lin fav.ircil piKni iigorR wliose 
scnla nliutti'd ininiciliatoly u|M>n the «tove, but wl»y thoro 
shoulil liave liccn heat nowbcre else must ever remain a niyc- 
teiy. There wea no hole or crevice throqgh which the heat 
might eaoope^ eod no crevice or hele through which the out- 
rfde air ai^eome in aaan adulterant of the calorie; attUwaa 
the heat eoneaalnitcd In one pliicc, and the coolness eloewhere 
diieeminatcd. Ilrni o it will 1 !■ socn ilnu there wore two dis- 
tinct ciiroatea in each car, instead of tlie inunuUinoua tempera- 
ton of thia da^ of haaten and kindnsd abominatioiMi'' 

DEVirra ron i.ir.iiTiM; rAK.i. 

Itladoabtful whether, at the oulsel, any arraogcmenls were 
made fbr lighting the interior of some of the peaaengor cam 
tMad. Bnt wlien the dedrafailitjr of aaeh an aocommodation 
vaa veoogidied it vaa eonaidercd auffldent, during a compara- 
tivailjr protracted period, ti) fumihh one or rnoru candle*. Of 
an aighl-wheo!e<l cur hnill in 1840, which contains many ini- 
pravemcnt.x, and probahly all that hail I i eii ^eii.Tul at tiiat 
tima^ it is aUted that "light ia nupplivd by two caudlca, one at 
eadtendoflheoar.'* The writer renembontraveliag by ai|^ 



ill 1S(>7 on an ii«-4 itiiini<i<Ijili<m tr.iiii in an infi-rii>r old paiwng* r 
cur on the r«in<len nnd Anibojr, which had a (-ide-iloor ojien- 
inj;, ami whieh wim particularly nnticeable for tlic great va- 
riety of atylca of lanipH and lighting appanitiM which luid been 
introduced at various ^lagoa of pngniaivo impravementa. 
Either faecaiiae thcgr l>ad aucoMHivdy fiiilad, or Ibr other ve»> 
Booa, a renrt to the early expeiUent waa renewed, and tiw cw 
was again illnniinatod by two candle*. 

CAR SKAT8. 

Of aeafa of aome of the early ears it is reported that they 
wore plain ]>inc iMiard-i, Imt transitions tnwatd more coniforl- 
nlile •rmnKCtiieiil.'!! were coon niiinnenei il ( in ihix iial'jci t llie 
Itii^lirii TriUiM-ript Ruys; '"There were no hi ifl, elTi niii i I'.i- i 
liinii in those grand old days; no euiinin};iy contrived c;i.«enient« 
(o hack mid l-ulyaiid le^'^ were imposed upon tlie traveler, to 
' ruh him of hia manlincfa and his energy and liu poweta of re- 
sixtancQ evoyihing was constmcted upon heroio principiaa; 
everything waa ao ordered that even dcatii, at any line Iflteiy 
and at all ttmea prafaable, was robbed of half its tenon, and oft- 
looked upon with complareney, if not with loD 



TBEAD-MnX IiailSE>roWEB EXrEKIlfEHTB. 

At the veiy cariieat stage of development on aome of the 

lines sovenil novel cx{M>dicnta were adopted. Ono was the use 
of a car with FaiU, to he propellp<l with wind, which wn« fooii 
found to lie too unrcliahle. Atiotlii r, n -.irti i! t i mi the Balti- 
more and Ohio, the Cltarltattun nnd Ilanihnrg, nnd iionie of the 
New England railways, waa the use of hoive power created hy 
the operation of a horse on a trmd-mill, in the same cor that 
carried passengers. The otject of this device waa to gain 
greater speed fhm hone power tlian muld l>e extracted fttmi 
horse movenenta on • tradi, bat it was quickly abandoned. 
On the Boston and Lowell such an experiment was spedaliy 
unfortunate, because, when a party of editors were riding in the 
ear it ran int<i iv c<av, hkiI i':ir pa -■.< iij;nis were thrown down tlii' 
cuibaakuient, and attcrwards had to c-udure many jokes about 
being cowed. 



NOViiX LVClDlixNTS ON EARLY RAILWAYS. 



RAILWAY movementa are at all tinoalnvaated with deep in- 
terest to Ihoee who are responsible for results, and the ope- 
rations on some of the enriy lines were pccidiarly e.xciting on 
account of the lack of experience, the al/sence fif a inmil'cr of 
the appliances and safeguards which have siuco hccii consid- 
ered indispensable, and the erode nature of the tracka^ looono- 
tivca, and con. 

An English Engineer forcibly says that "the railway of the 
preiaat day ia in principle what it waa at tite ootae^ bat it 
<Bflbn in detail from the original as ranch or more than the 

skewer that fiistenetl the dre»>«s of the ladies in Queen Eliza- 
lieth's time from tlie pin of Uio present day, or the carpels of 
this era from the m.^h floorvof Uiat. The pwgw a a has been 
gradual, but not slow." 

BOMS Of not OBKnB&L UKPUL'IH 

grew out of tite pecnliar circumstanoeaondcr which the primi- 
tive lines were called into existence, and the ends they were 
demgned to serve« One cUiki of roads w.is inteiuliHl mainly to 
carry freight for the owners of the line, and if iliis purpose wns 
served other mattenwereof comparatively little importance. 
This remark applies to the early coal roads, and even on the 
Philadelphia and Beading, which also eogigied extensively in 
Other bnainaai, it ia staled that Uiere waa a period when coal 
tiaina were i^van the right of way in prefinoiee to paswnger 
tniina. There were alao some roads, belonging to private com- 
panies, which commenced operations under a system like that 

adopted on the rnhvays hnill Ijv the A.iiv of Penn-iylvanin, viz., 
ti.v.«onipaniu) did ixit nini at fimiishing either iiiisseiigt^r or 
freight ca and only supplied the roadway and motive power. 
This limitation had an elTert analogous to that arising from 
tite application of a similar principle to turnpikes, inaamUoh 
aa tike «ri*p"f ni^iti in vaiioaa contingaoGiea^ lieBOBie anx- 



ious to reduce expenaes, even at the ride of anlif eedng rolling 

stock to unnecessary wear nnd tear. A number of important 
lines were built partly with aid, more or less liberal, from sUite 
or city goveniincnts, which was j;iven c Inelly f.ir the piir)Hi>c 
of dninin;: trade to some particular centre, and if this object 

wiu proniot*^ ill a MUisfactoty d^too Other shortoonings were 

usually condoned. 

oproaimnr nnxMnrrnnDb 

111 ailil;l.irii t:i tlie iiMia! forms of opposition which ninny 
modem ra; w iys i iiconiiler, speci.il euusi'S of di>Ini.st and hos- 
tility exisdil wSien tlu' entire uiiderlakinfc was novel. In por- 
tions of renn.sylvunia tlie fear that the use of bones woidd be 
greatly restricted was a leading incentive to active antagonism. 
In other places cfaampiona of pr^oxiating canal qratama deairad 
to prevent rivalry. There were aome localitiea in which the 
adverse inrliience of rich stage proprietors was keenly felt, and 
their efforts to crush a dan;rerous and ilesLructive competition 
materially increased the diilicultii s <if .si uiie of the ejirly jiro 
jeclon?. Ill some in^>Inneos stnge routes and appurtenances 
that had been sold for large sums soon ceai<«l to bo profitable 
after competing railways hail lieen completed. Tliere was also 
A considerable number of substantial and conservative citixons 
who oppoeed the inoovalion on principle, althoogh they reaped 
alaige ahaieof til* beneBtaeonibrrod. Josiah Quiney, in dis- 
cussing tbiapliaae of the pioneer railway niovetnents, di>seribes 
town meetings which pn.s«ed resolutions denonneing projei-lcd 
lines ns iiu aU iilaUle evsl-, an.l he says that " the lieliever in 
railroads was not oiuy to do the wiirk nnd pay the bills for the 
advantage of his short-sighted ncighUir, but, as Hhakeopenre 
happily phrases it, 'Cringe and sue fur leave to do him good.' " 

lu Mr. George W. l<milh's additions to Wood'a Troatiae on 
Railroads, poMiabed in laaa, he a^a that on the Baitiiiwe and 
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XOVEL lyCTDENTS 0.V EARLY RAILWAYS. 



Ohio "an unftwliiBtte oov (iioconling t4> the invslerate habits 
«r IheM iUiiiiMb)enMMd lh« road when « tnin «aa paaaiAg, 
And penitted in the nltompt to Brre«>t tlie progrem of the car. 
The melancholy fito of this pruto martyr of the opptwitifm, 

ixcilitl j,'re;il ciniinus' ratimi immni; siiiiiuof tlu ciiiial ndvo 
cati'.-s who howailcj hiT uiitirm ly cnil in many a m wnpuper 
articl(>. On the Soulli Ciirriliini RiiilinnJ ii nr^rii plnci^l liiui- 
nclf on Iho top of tlio diifi'ty valve of the loconiotive engine 
lUiring the absence of th« cniriiK or; it pr<ive<l no geat of iMifoty 
toium,and,MMiiting the indit:nity, hltw iHK>rSaaiboilqr-biKh." 

DKFlXm OF THE TRACKiS. 

The pfamof conibmtiqKnulinqmOD ■tene •Oh^ wbidt liad 
^ beao idoiiladliilfiBgiuidflMllokMiioaidcnuigeiiMiitorthe 

tnclts, and materially inereatod aome of the difflcullica of early 

01.^. The A' »l rr.u Iced ami Iirnko many of th(!s*> HiliJ 
fiiniiil,it::iii-, Aiid tlie I'l'Mjiion of others hhifti''), ro tlmt a 
now ■^^^•t.■rn if eoiiM rii< lii>n hfounie neceitsury. All the early 
deviees were very defeetive, hut tba tlone from wliich eo much 
h:ul been cxpccttxl proved even leas antiiifaetory than the 8ui>- 
portiQg wooden rails or ■trixigan, which quickly decayed or 
woraouta 

Tbe practire nf finnctionin^ shtirp eurvwWMRMftCdtO With 
extmordinjiry freijin ni y, purtinilarly on linca which were to 
bemnby hurse ]hi\vit at lln' on)-".-!. The chii'f re.i>un for thia 
OOOnS Orininat<Hl in a di -ire to avoid the e3ijK n>e ri i|tiiri'd for 
the construi tii in of tuniu In, hi ii!i^i>, and di'. (i cnts or iuLih em- 
bankinent«, hut the ii)tliii-iice of citiKiia wUo bvorcd the adop- 
tion of particular routes for the promotion of piivato pitipoecif 
was also an important contidenKtiOQ. An teeount of m early 
nod in Kentueky says that "it is Toy orooked, becMUW tlie 
co^nemwho aan^fti It were aTetBe to isroeiiqg; streams on 
ImMrm, so they went around the etreama, alleging that it wok 
an advanta{;e to have tbe road rroo1:e*l, sn the OOodOCtOC OOOld 
look haek, nnil se« tlial hii^ train wag nil ri>;ht." 

A» flat iron liar« wore Used ika n 6uh^li^u;e for iron rnila on a 
very large proportion of the mileage opcraU^d they fiirni«ihcd a 
fruitful Bfl\iree of anxiety and danger, and cjiuned deliiya and 
accidcnta of one kind or another, some of wliich wore of a 
decidedly serious nature. An eariy conductor reports that on 
the line with wliicb he was eotmei^od "it frequently ba^ipenra 
timttbe strap iwls would get outofpliioe and emlupatthe 
cndiy Jbrming 'snakes' heads.' Ereiy train carried a i;ood 
aledge>bammor, and whenever it pamed over a loose rail and 
left a snakt 's head in ita wake, the e<induetor had to stop the 
train and hammer the loa^e mil into place." SSonictinic8 a 
snake heitd Wiinld lly up, and the niil Would go throUf;h the 
ear and ehaliur it. Occaisionally a passenger would get hurt. 
^ "Snake heads" were as prominent » feature of early railroad- 
ing as snags in steamboat operaliona on western liTars. The 
vekitive lightness of the looomotive and tolling stock, tod im- 
peilkotions of the track, made deraibnenls or jumping the 
trade comparatively common. The cars were, at the outset, 
destitnto of ."printrs, brakes, and hoiVi rs, r.nd s\u'h appliances 
were only suppU<'<l an<l improvi il l>y coniparauvely slow de" 

t>irFux'L'n>s OS eiiue kaiuh>ai«. 

'WfaHfl the nods supplied with edge nils were deddedly su- 

/ perior to those on which eUrap ndls were uncd, serious and con- 
stant difliculties arone on them, partjcularly from the keys or 
wcdRea Ufcd to keep tlie ntiU in ]>ropcr position in iIk- cliaiis 
Wconiinn loo«e; from the ti iident y of the etono bhu k:^ on which 
the chairs wrre placed to be shifli'd, and altematt ly rlt vatod or 
deprcewd by fruiitis ur oilier atmi>.«pheric cluuipcs; from the clan- 
ger that niliWOnldlHi broken; and from the frecpiency of tracks 
sprmding. on ■ooount of tbe relatively smali number of ties 
used, ftweaputef the qrttem punned oa the Gotumbi* and 
lUIadelpbin Baiboud, while edge miU were umhI on it, to have 
tmck watken constantly nt work, by day and night, who were 
specially chained witli the duty of li;.;1iii iiiiii; ll> ki ys tisi d in 
the chairs. Rich mile ^vas a.^^.-i^nisl to .i v.i.ni for mh U opera- 
tions during the day, and a man for nii;lit fu rvicc. lie carried 
a leather pouch containing keys, so that euh-stitutoa for those 
whidi wwekltarbrftken could li<> Hupi'lied, a]\d a long-liandled 
liaittiiMr,to be wed in tigbteniog kcya or wedgsa when th«y 



In rqgard to tbe eflbotof the stone Uocks and scarcity of tias, 
the eupRtaitmident, Jeaaph B. Baker, in s report for the year cn^ 

ingK<»verni r 'UKh, lfi|jB,a^B! "EwjT ezastioa hsB bssu nude 
tokec]' III 1 portionof the south tmck InpaaaableoonditioB, 

an 1 it is a Miiiri i' of fati.^fartion that we have been enabled to 
' Rircii-ilu II it, -o !u< to allow the pa^sngo of the Urge and in- 
crca-uiii^; I ii-hk n<i\v t'on'^n ii|"iii il. If the old rail (edge 
rail) hail not l)eon made of the hchl iron, it would have been 
impu-tiMihlo long since. Wherever it was p<^ihle to put in ad- 
ditional crosa-tica between the stone blocks, both in straight 
Unea and cnrvei» it has been done, and aa long as the fktMt doea 
not nlibet tbe grauod the trade will be reasonably safe^ but in 
bard-froadng weather the cniae>tiea are fBsturbcd, and the atone 
blocks remaining perniattcnt, the rails arc thus niiecd from the 
hlockji, lei*M>ning the hearings, and sonietlmea causing the rail 
to hrcak when ihi train ronu's \ipon it. 

The same cthit it pnKluced when the frrji-l U aM » the ground, 
the l>e.arings being merely revenswl, the rail resting upon tlie 
block.>>, wliilc the croKA-tiea Kink l>elow. This operation has 
been going on for the la«t twenty year?, ttw engine making a 
waved line of lite mils, and the repair men makii^ lliem 
straight again, and it is no wander that tbey eannot be relied 
upon for carrying with safety the present trade." 

HOW BOACS W£B£ orKRATCD B£F0BE TKI.BiBiimC OOHMDnCAF 
nOK was AYAIUBU. 

As telegraphic communication available for railway service 
W!i» not established until about 1850, various methcxis were 
adoiitwl for ascertaining tiic location of lnl,iti d trains and 
relieving tli- m. Oit ritad.H on which compaialr.i ly exten-iive 
movements were made a locomotive Wiis kept ready for the 
use of relief parties at all hours of the day and night. The 
preporatioiu fur any probable emergency were aa complete as 
possible, bat it will readily be seen that tbe abaeuoe of tele* 
graphie oommtmiratioo materially increased the dilBooltiee of 
operation, ineamuch as (he first duty, when debyaoeeotted, 
tx-as to start on a voyage of discovery, and tt was neeeasary that 

all appropriate ]iri [.aratlonH fir the commein-iucnl of euch 
explorations at any looinciit ^)ll,lll^^ he const. intly in ii stAte of 
rcadineaa. This system wm m firio on the Culiiniliiu and 
Pliiladeljthia liaihruad. When a paraengur train fisiled to make 
iiw nance at about the proper time (tbcniiMnoeUiol 
achcdule, but eoginean of paaaenger looomiodvaB irart a» 
peeted to be ae eatpedltiona aa pomUdeX n locomotive end 
crew were diipatdied to ite f«iHe( end limifavilepi were Ukm 
when freight trains were delayed. The task was entered into 
with a spirit mtnilar to that tthii li animati'd the volunteer fire 
men of the olden time. The cri.:w u'l ncr-ally consisted of eight 
or trn p< rsim!-, w'iki lairjiil «illi tliriu n ii;U< vir wiV8 deenietl 

necessary to repair an injured locomotive c>r return it to tlio 
track if it had boon darailcd, and as thi re wea danger of a 
collision if proper precautions were not taken, some of tbe 
crew were eat ahead when curvea were approached to aee 
whether program could be aafoly oontinuad. After the belated 
train wu reniehed, if the difltcully arose ftmn derailment, then 
much more common than at present, the u.^iinl phr ni mim n\ W!»a 
developed of passengers acting under the supposition that they 
had a much hi tter uiidci-standing of the proiRT methrwl of re- 
turning a derailed locomotive to the track, than the men w ho 
devoted a large portion of their lives to such labors. If the\/ 
detention was causod by derangement of any portion of the 
engine temporary repairs were made as quickly as possible. 

PBOUnTE EHOKAIJil. 

In the absence of the telegraph, and the lack of any oetob- I 
lished system of signaling, novel methods for conveying in-'^ 
formation were devised. It ia aaid that the New Caatle and 
Frenditown bad • primitive tdegraph system in operation as 

enrly as 1837. A dmciiption of it says that "the poles were of 
CKHlar, (|uite like (hose now In use, and hod cleats fastened on 
^ tlu ni, forming a sort of .hu oh's ladder. The telegraphing waa 
I done tlui.^: The operator woiil<l go to the top of the p<de form- 
ing his station, and with hiji spy-gliise< sight the nc.\t station in 
I lliQ direction of (he approaching train. If the train was com- 
ing, and the signal showed a flag, it meant all is well. If a Ug 
ball was shown, and no train in aigbt, it aignified an irtslniptt 
or dday of tbe atesadMMt. Hmss aigiMia wan neOio^eally 
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exchanged until im undenttto£iig WM h*d from one tadotthc 
raidtotheodMr.'* 

The methodB of eonununicating inMIIIgmiea from one part 
of tin tnUu to another, and of giving warning!) or mgnalu from 
the locomoUvc, have fieon grpat ly iroprovi^i. One of the early 
eng'mori-s mi the riiil;i<li'lptiii>, Wiliuiii(;1oii niid Itulluimri' Hiiy-. 
thuC Oil that mail, iK-foro wliisllira were applied, "sifpiiila of dan- 
ger, Ac, were given by raiidng the valve Btem on the dome with 
the hand, and allowing the •team to escape with a sudden, loud, 
blaring noise." 

One of the fint eoodiiclora oo the FbiladelpiuA, QeniMotown 
•nd Kofriatown a»yi: "The maimer of atopping traina thea, in 
oonlraKt to the nodani aystcm of simply pulling a bell rope, 
was 8<jmething altogether novel. The conductor ascended a 
laddi-r to tlie roof of a car, and then ran forward to within hail- 
ing di.tiance of the engineer, to whom lie imimrteii the signal 
verinilly. Tlioro vim a j^rcat deal of briaknesK rc<)uirod of a con- 
ductor in the old days, and running along the tops of cars on a 
dailcnigbiwaaiiotaacomforulileaiajk m one might wish for. 
There were no bell rapes, and the steam whistle had not been 
tboagfat of.* He ako aaya: "The fliat pnedee of nflraad sig- 
nals tliat I remember was a system of conveying u sign to the 
engineer by a movement of the finger*. For instance, if 1 
W:iiilcd (u Mop at ttio FalLt I lii'ld up one fin^-i r; Wissjiliickon, 
two fiiifjon'; ConMliiihotkcn, three lingurn, and ho on.'' 

(Ml ani.ih. r r>.ad a device was u-ied which enabled the en- 
gineer, by runuiag up a flag on the tendar, to notify brakemeu 
tbatthajp AavHA apply facakaa. 

MKKKITIVK HRVKK rOlVKl!. 

Many troubles or iiiconvenienres aroHe fnim defective brake 
power. At one time the chief reliance was upon the activity 
Jof the aQginemaii in checking tlio apeed of tiie locomotive, 
bnttUawaadleD InanHlcIaiit It la «ated that oo th«lle» 
€Mte Mi FnaOHkmu BiOntd th« Mdiicor Hw tmim 
iifan near the station— Aenditown or New Caatle— waa done 
attheMgnal of the eiijjincman by nii^in^ }u-> ^afi'ly v:il\ e. Then 
the old colored aerv anls (slave*) Would rush to the tniin, scire 
hold mill \.n\[ li:irk, while the ageot WOOld atick apiM*Of WKmI 
throuj;li the wheel spokcg. 

Of the primitive brake power un the Philatlclphia, Germail- 
town and Norristown one of the early employdi of that oom- 
puof aajra that "the speed of • train waa ahuitened hf irbat 
waa lacmad & foot brakes opantad Iqr th« pNMU* of a 
man's fbot on a -ipring and lever." A Few EUgland writer 
refers to " those ilenr <il<l hanil-brnkcs, which gave one, when 
aiii)riiai liiii); hi* *(ulion, sui h a jolly i^tirriiij; up and never let 
up niilil ho WHS landed ttide nwiike on llie pliilf mn." ITierc 
Was always rude jolting when trains flopped or slarteil, and it 
frequently was tantamount to a «hock warcely less severe than 
woukl be caused on a superior modem tnun by a collision. 

It ia said tliat the primitive buffers on the New Osstle and 
Vrenobtown "werefimnedof the aide aiUa extending paat the 
•nd of tiM car, thoae enda^ being eoahioned with btit covered 
with ade leather." 

srnsTiTVTiJi Foit uxx>ManvE iiEAD-uOB'n. 
Horuiiu Alien Mutca that when the South OufoUna Bailroad 
had one hundred mileaof track pr^Mied for nse, operation!) 
over audi «a extensive line were tlwo tmpreccdented. lu 
making proepcclive arrangements for tbia nonsual undertaking 
one of the firtrt things that occurred to him was that the 
locomotives would liiive In run by iiij^'hl as wi"ll as by day, aud 
in the absence of a hefld-li^;':it, lie built an ojicn platform car. 
Stationed in front of tlio Ini 'uiii.liM', a t'li f nf pine knots, sur- 
rounded w^ith sand, which funu)*hed the retjuiaile illumination 
of the route travemed. On some of the other linea no sub- 
ilitiDtaa for head-liglita were naed. But night tripe weie^ aa for 
•a paaaibie,avdded, and it waa eoMidered a haidahip when the 
carrying of mails necessitated them, and wlieo BO «xtm oon- 
pensation was given for such servire. * 

One of the rum nt items of lien>[i:i;i. r in:. llici>nre ia All- 
gust, 1840, was tlie following "'I'iiL' li'.-tnn and Worcester 
Bailroad Company are preparing a vi rj- biit;ht head-light with 
powerful reHeclors, to be placed in front of a locomotive, w hich 
is to nm on that road aAer night. Tlie transportation of freight 
biy night iaa vei7 matiorial gain in point of time^ and dimin- 
14 
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ishea the clianooa of collisions, while the slow rate of travel 
enal)lea a looomotiTe to draw liflavjr loada withont iqaij to Hin 
road." 

HOME TOWKR t* KTEAM POWER. 

During the periofl when transitions from honie power to 
liMi iinotives were l•^l^;^l■^•^ing. luid simie of Ihe loroniotives 
were not very reliable or powerful, there was eonmderable 
diversity of opinion in regard to the merits of the two motive 
powers. A t thai ti me stage-coach operatiooa had been brought 
to a high state of advanoanent, and tliei* were oocasinoal trials 
of qieed, in wiiich, on aMount of a teupomjf diaafailit/ of the 
loco m o ti ve or other eanaea, the iton-hone waa beaten. 8ach 
an incident ocrurre<l in a trial of Teter Cooper'a tooomotiva^ 
on the Bnlliinoru and Ohio, and there are reports of similar 
contests el^ wlicre. As the nuniU r of liMomotivcs Was very 
limited, the disability of an engine was, in some instances^ 
foUowad by ft tampociiy nanmplioB of the vaa of laaiMB. 

«t-VVMAKKU's III'U.. 
IJeporls of an incident on the riiiladelphi.i and (Vilunibia 
Railway, in which the right of way was contested by an irato 
bull, were widely circulated, and for years this singular conflict 
and its results were oilen referred to as typical of tho resistlciss 
power of the locomotive. The atoiy, aa told by Ueury WiUi% 
agendeaianwbo daimatobave been •witmsaof the oooor- 
rcnce, is as follows: "One mile eaal of Tiwiman Ptaee^ • fitrawr 
named Slaymaker, whose barnyard was at the foot of a thirty- 

fciiit cnibaiiknifiil, bad a thn r-yi ar-olil bull, that hlii wi i its' 
approval nf niihsny tnaHerx l>y iH-linwuiy in the most uiu .irlhiy 
manner at eitch train, much to tho amusement of the pa^-n- 
geni. I hatl occasion to go to Farkeahurg early one moniing, 
and with this intent tooit tba fMW O'clock early freight, which 
waa made up of twelve open eai%«ach loaded with four bo{g^ 
beada of whiaky, maaufoietiind bf fieqlamln Herr, of llaiuMr 
townahip, Ijuicasler ootnty. Bktmiltm'* bun baaid tho <«• 
gtne coming, got on the track, and beaded for the enemy. I 
was on the t iipinr lit tin- tttiic, iUid feariti going over the em- 
banknu'iit. I l alli-d tn the (-[i^'mi-t r to open ihe tlimllle wide. 
Till- I'li^iiir (bii ti ll t'ni H lU'i!. anil tbe bull iiirt tlir i iii iii y -n mner 
than e3ip< ite<l, and was Imrknl to the Iwittom of Ibe embank- 
ment. Cowcatchens were not in lu^c theti; simply a bumping 
Uook. Ever after the buU would shake hia head and bellow, 
but be gave na a wide beith.** 

IMPBCtWIOeiTY. 

There are doleful accounts of the pitiful slate of impcconioaily 
to which some of the Unca were reduced. Cash being cxhaiutadi 
and receivers' ceriilicatea noi having been invented, when ope- 
rations proved unprofitable there waa no boaia for credit. An 

early employ^ of the rhiladelpbia, Gcrmantown and Norris- 
town, which 8ulisef|iiently became one of tho most profitable 
short lincjt in Ibe eniiniiy. ri |n.rt-s that he waa o:iliL:n| m buy 
grease to (jil the axles with his n«n money. An old engineer 
on a New England road "relates how men wore somelimes put 
on the tender, with a law-horsc and saw, to rut the wood to 
make etcm fiw the trip, because iliere was no supply on hand, 
and no money and no credit to bujr any. It ia aaid that an 
ofRdal once gave up his gold watch aa aaecrity when • train 
was seized for debt while m rotUe.*' 

roverty, or la<k of means, w^aa a chronic complaint with 
so ninny of tl >• rar'v btx -i, tbut if a fow notable succeMes 
had not U en si nn d, and if stale and eily governments hiul not 
rendered timely aid to some of the nin^t important enterprise*, 
the rapid extension of the system would have been jeopar- 
dized. It is probable that IhaliHiaf a ooik«dcrable number of 
vraprofitable lines was only perpetnated, because, after large 
suBM bad been expended apm them, investon and credlton ot 
various grades concluded that it w iis l>etler to make additional 
advances, even at the riak of lo*iug ilie amount of the new 
outl^ than to aaarillM Um entire capitaL 



rAiTiTV OF FREHnr '. 

One of the notii cuble features of eariy operations on north- 
cm lines was the small amount of frt'ight traffic. It was, 
relatively, easier to attract passengers than to obtjun con- 
signaanta of merchandise or staple products, except on roads 
tha* tmvwnd coal-mining diatiiota or eotton-growing nfioot. 
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Ecoyoiiic itEsiLiy or R.iitr.y matlu-ays. 




Of • prominent MiMinhiiiflln road it U reported iliat a motion 
WM mmit «t u •mraal nm^"z privilege of carrying 

freighton iU liact to lomefMiNnHiUe penon fat |l|fiQO ayear. 
Of frmght opendoM on the Bahtmore and Ohio a tcport dated 

October liit, 1S31, litatcxl that on thirteen miles of road in opera- 
tion sinrn the previous January, only 6,981 toiu of freight hod 
been rarriHl During the aaipo period 8M>0B pamngnn bad 

been curried. 

Tlie following itatement of the early buisine«8 of the Camden 
and Amboy Railroad, located on one of the best natural routes 
in the country, inaamoch aa it wm the leading thoruugbtiire 
batmen two of tha moat populoua citiea of the United Slataa, 
todleataa at ooea the paucity of ireigiit tcatto (wliidi ma pntilr 
due on thia line to high cbaigea and partly to the existence of 
oonyenicnt a<^accflt water routes), and the amaH amount of 
) of aiqr kind that ci bc'procurcd;— 

M«cl»adl». i^p^ ^JJJt^ 

•468,143 9m,m $iM,0fiO 

mm mm amjai 

.Mr.4M ta,ni m,m m,m. wsLjni 

iw mm u^oN mm mum mjm 

tm uiAta lOkflM nMH Mi,ci« miM 

iMft i«.Mi ii.ns mM ma» m,74o 

UW 181,479 18,888 «as,W 188i,OIS 40.886 

At a comparativply r.irly | rriMiI l^f tin' i>iicnilii>tis r if tlii« rnjid 
it was coiiMili rril an iiiiit ircuiit event wlien tlic demand for 

d toftnqninawntfiirliirwaitliiif 

9U,UUU pounds in a siiiKlc day. 

Aaerious obstacle to immediate surceas on many of tlie early 
linea amaa from tho aztent to which the practice of dtEpemdng 
with tba aid of onwmon eairiais vt may kind in land move- 
aentabadbwntooliedinmanjreommuBiliea. Aaida from the 
tnml on atogo rontca, and the hiring of teanu to carry mcr- 
(ovor a fo'.v lending thoroughfar*-^, nearly all Ihcisc who 
I to make journeys or n»ove merchandise used their own 
I or borrowed horses or veliicleM. 

IMPLOYta OBXAINED FROM gTAOB BOUTES. 

Of the aateeadenta of the employii aeleoied aa trainmen on 
• namlier of tlie early railways, and capccially tho!«o con- 
structed in New Kngland, Mr. William S. Huntington (uiys that 
many i f Uit iii luul iirf\ i<iii--<ly hern rutuirdcil nilh Rtage-<XMich 
opcniti(jn!i. Ho miys: "Some were fniploved m cunductons, 
Others aa Matinn agentu, bagg:i|;u miuten*, firemen, etc., etc 
Ilieir &>rmer oooupation made them robust and their training 




gave them llial keen, attentive watchfulness whli li admirably 
fitted them far their new calling. Tliey were ealled upon to 
fill evaijr coneeiffalile poaition in operating nulroada. They 
were promoted from lima to lime, and flimsea soon bccamr 
""g l fflf'ffw , liatii,at> III! Ill were soon collecting' fare, eoad actors 
were made superintendents, engineers were promoted to be 
niiv-'i r nj( i !iuni< -, ;ui>l -^u on through the whole list, and as 
fjL-t ii3 railri .lul.-i wt'ie liuilt the staj^enieii were calleii up. m to 
OJH. • til' n: . i li' i I' was a j;n'at di'al i 'f i;,'!.' iraiu e in r.nlr< i.id 
management in those di^ys, but not as mueh nonjiense aa there 
is now." 

Then was peooliar proprielar in recaitiqg employes fkom the 
alagenaiaihaalharmr* the principal aolbren in the way of 
loring peeriooa emplojrnMBt Iqr railway operations, bteome 
loeaKtieB staging was combined with ndlraad operating hy com* 

panics who made it part of tlieirhusinpsstotakeuporputdown 
I*aa8enger» at any eonvenieril point in the to«Ti8 or rilies near 
their termini. TLi-i was ilimr in Ili.sli.n ami Albany uml j riilt- 
alily other placi*, the Bystem being apphed to paiss«>nger traific 
that is applied now to light freight truHie by the expreas OOm* 
paniea which act iu oo-operalion with railway companiea; 

KIKLY LOCOMOnVE EHUUHaUOI. 

On Mime lines great difTn ully ^va.- experienOMl in obtaining 
reliable locomotive enginemen. On aecounl of tlie e.xpasuro to 
which they were subjecleil Ix'fore caha were furnished, and 
oompantiT<4]r low wagesi iiiw machinists who understood en- 
gineacatedtooonlbHMfaifliehdiiiMafc Snart jmng UadtK 
smilliawcrefaandtobethe best riasstoseleet from by some 
roads. In other districts yount; men trained as ikrmen^ and 
aocuatonii>d to niisoellaneuus fiinn hkbur^, but not cxperla in 
any claiw of mechanim, provi'd niobl servieeahle. The duties 
imposeil were in several ri sjiertii pceidiaily n ^pi msiiih' and 
onerous, inasmuch as the cnginmou wos expected to utidomtHnd 
the madiine ho was operating snffldantly mil to give direc- 
tions for a considerable proportion of the requisite repairs, 
which were often made by men who had no other training 
than aa blacicamiilia. Tnatanwa of defective knowledge on the 
paitof aomeoftbe inexperienced eog^nemanwcrebyno meana 
uncommon, and oceanionally ludicrous blunders were made, 
but, afl a rule, a Inciter eumprt-hermion of the locomotives used 
was then nere^^ary llian is reijuifile no«. mi aceoniit of the 
markiKj improvement in !<y.steins of repairing; and if a train 
was derailed it frc'iuenily l>ecame the duty of the ei 
to set matten right without aid from a wreck train. 



ECONOMIC RESULTS OF EARLY RAILWAYS 



FRi:vEKno!r or ICB a»o fbeshet blockadb. 

r required years of eonUnuous improvcraonts to convert 
railways into forniidahlu eomiHitit. ira <if water mutrs aa 
cheap freight carriers of bulky priMlu< Is over long diiUaiiccs- 
At the oulfcct (hey were wareely ex[ieeted to assimie such a 
Ibnction. When they carried cheap and bulky articles iit all it 
waaosually only over oomparatively short dislanw to an ad- 
jaceBtcaiial, river, or eeapoft. Iheywere^lkomvier, considered 
very desirable for pasaangar traflie ont iit» rapidly increasing 
interior routes, for the movement of fte^t whiidt required 
rapid transit, and also for the continuation of all ekffies of 
freight niovetuent.s during winter montlisvh. n thi? riveis and 
canals were elmiCil by ice, <ir when frejliels ilanmi;ed can lis, and 
the temporary uneleivinow of water rnuli ,i cauml great seareity 
of necessary articles. A vivid pidun* of the nature of some of 
tho distress and inconvenience which railways were expected 
to diminiah, and which they Iwve practically abolished, is ikir- 
niihed in an arlide advocatiBg tho conalmetion of the Erie 
Bailcood, published in thoSidfarond Journal in Jannary, 1832. 
It says: "It would prevent a reeurronee of the state of things 
which now exists in the city of Xew Ynrk. Then' w<inM not 
then bi', an lliere now are, thousanils uf barrels <if ti.nir and 
other kinds of pnidiieo in prop> iriii ■n, fn>/. u u|> in ranal IxiatF 
and in sloops on tho Uudsooi salt would nut be now selling in 
Albany Ibr per bushel, and poric at |2 per hundred tar 



want of salt to aave it, whilst pork b worth from 16 to 17 in this 
dty. Goal would not then here far fl6 or 116 per ton; nor 
oak wood at t9, and liickor}' at $13 per cord, aa has been the 

case for two or three weeks past, if railroads were in general 
use; but all kinds of business would move on regnlarly and be 
more efpialiy dividiil tliroughi>ut the year. Produce could 
come to market aa well in January as in July; and the farmer 
would not be obliged, in order to get his crop to market in the 
lUl, to negleet preparing for the nnt" 

ixrnEASK op THs rxum or bbai, otatb. 
Tho most important of all the results of tho construction 
of railways cannot lie stated with almolute ai rurary, inas- 
much aa they consist of the increnie of populatinn at givt n 
polntH, advances in tlie prieo of properly belunginp to private 
owuers, and development of new enterpriMV. Kailways are 
only benefited incidentally by these mlvances through tho in- 
croasu in traffic they produce, while maqy individuals are en- 
ridiod,and the nuuketvalueof laoda at tomtnal poinia and 
districts traversed is greatly enhanced. One of the leading argu- 
ments urged in favor of state aid to railways was to the effect 
thai, lioivi '.er uiipri ifituhio sucii enterprise)* would be ti> (heir 
owners, they were eerlnin to greatly inereat-e the value of land, 
anil that all tho lanii-ownern benelil<Ml ihould, tberefure, be 
obliged to indirectly assume some of tho risks of such uoder- 
Then ia no doubt that the caah value of Oe propaa^ 
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<lf ttfl atiro conn'.ry li:tfl heea advanced by railwaya U> a aum 
tiMt vaiy graatly exooedt the cot of tfadr ooutmclaon, and U 
liMnnlbctauia(d|xb»p|ietMdih>t«Mfag*iMoffaiid 
dtiiau lumi aAm oeoumd on Kneii that weraTnywvnflt- 
■Uo to aiodcbolden. In other wonis, nn cxpmdltara of k few 
billions of di>llars Apr ratlwn;. ^ li:\n lirii<'li(<'(i ntlicr |icrM(ni<, «li<> 
have mnde no important. iiivi >iui<-hl.* in llif jifi uritie» "f such 
cnUT|inwi«, ti) ihe extonl i f in. my lu'in' l>illiuns of dollars, 

A few of the mrly niihvay n porta make interesting refer- 
«O0n to tbo inrn aso in thi' value of the diatricts traveraed, 
whieh pfoniiuab^ typical of amilar raialti in n«ur^ sll 
ragkxM in whioh nllwa^ hm been eoutmctod. Tho report 
of tha GiMi](i» Qgubml, dated Kovwnber lat, U89, for ioatancc, 
wnyK " In every oaao wbere a tale ofreal ertate haa taken place 

ni-.<r thi< line, (-iiK O tlm CiumiH'n' Ctni'iit nf tl:'- Work, the price 
hiis Ix'cn iiiui h Hilvanr<><l, ami in snnip f!WPs tn many tinii's llin 
amount tlint would hove liccn demanded Ix^forc thi n is.i wn* 
prujiH'tcd. In toiuu inxtanc-es tlie amount pnid to the pro- 
prietor of the land for pine timber for the conslraction of the 
road iiaa exceeded the prioa that the entire tnct would have 
■old for three yean ago. In the aheenoe of mora estensire ez- 
porienoe aa to the olbet of the mad on the value of landa in its 
viciiutjr, that of others ainiilnrlyBitunto*! may with propriety Iw 
invoked to n;d ii'* in onr ti inclusi<inr< " Tho president of llio 
South ("jiroUnn I{;iilrM;i<l Ciinipuny, in his i*onii-nnnual rei>ort 
of July 11 iih, ]S!7, wiyi: "'l o give some idea of tho adviuita;;ca 
derived by thudu nut immediately connected witli the company, 
Iqr fliO paasogc of the road Ihroitgh lo great an extent of pino 
bamn, m moderate eetimate haa been made of the additiooat 
nlna of fheta land* afaieo fh« md waa localadt and H haa been 
fbmd tta»ttwiidv«nfl»«idiiB»aiik«rflM nadiand beyond 
the inflaenoe of the towns at each end, not tnelodlng anything; 
within fifteen m\\<-* i f . i;! h r i xtrcmity, ^n* hfen rqiuil to t!,f ant 
of the oriffiiuil couatriii-iion of Ihf uhotf ro'iii " 'I'hcHe stiiti inent;" 
were hut fon'runner!* of in. my iiinch im ••<_■ rru;,irk.ili;'- .ulviincca 
in value of real enUiia in various portions of ti>o L'aiua which 
logicaUy followed the ooaatnKtioa of taihraya. 

The faeiliticf^ fnrnishcd by riiilwavB wyrv nt fwsi in>ir''i more 



unv iippriTi 



iiitnl hy traveleni than Ia- tnin-ipDrler^. Tii 



elty and uupr«iocdcnl«)d rapidity of journeys made in cars 
dmwii fagr % VoomttSifft «t even car* drawn by hones on a 
nihmy, prcaented ao many elemmla of attnotiveneaa that 
ioae iwnona timToied eonaMorabla dtataaeea by the old oieth- 
odafiirtlMoij^ieiapUfpoaeoraeenring an opportnilrtonde 
a short distance on a ndlroad. All joameys that eonTd be 
made hy thi'* m w nnd popular uunh: were luually nuidu in 
CUT*, even ^^;l^n thry «cri! ov< r naitcs which nece^^sitjilrd fre- 
cjuiTit chan^'cs to t^tii^is, f tf^anilioiit.", or Cilllal li i.i!-'. Sli.irl 
railway link», which uero i-teudily growing in longtb and im- 
portoiico formed parts of all the great thnroughfivaa> 

The extent to which the old and new qrataoM mn iater- 
iDiqi^ad,and therabtiTa eonlhit and advanlafia of eacii, in 
1838L ia indicated by aatatament compiled in January, 1840, by 
a fondgn tonrist wlio had made joomcyn a^^jn^^ting 10,330 

milfnin li'ni;th, durini; iiitcrv.ils liotweeti Pt-i miher 24th, IS-TS, 
and January 1 Itli. l^Pl lIcptati'K that he niiuiiM 75 separate 
joum<'>-^, .iiiil that lie had nnt inrt with a hin^;le in ridrnt of 

the tmallest kind. He compiled the fuliowing tiibulur Ktatc- 



■t4Munboats upon riven waa nearly ezcltuively up stream. Ibo 
s p eed upon oommoo road* i* Ioh than 0De4bird of that oa 
laitroad*, the speed on canal boala only omNboith. The 
avaraga sfiead on the whole voyage, width is obtatned If 

dividinif the nnmlier of miles traveled l>y Ihe time of motlan, 

w;u* 7J miles, or half tl.,- •ipi i i! .m railr-i.iil- Tho fare on 
steaniboats juul nma! l i.at,^ im Imi'^ h'Mrvi. uml i->, therefore, 
the < h('a|'ol , ll.'. far. - iiin li' |.i r > ■. hi;;lier than the 

railroad charges, aihI the average rate p«r mile for the whole 
voyage waa 8^ cents." 

The avenge qteed of all AmeriMa paawngar tnins, eiela* 
rivB of atoppafsa, at the period men Honed, Is probably stated 
with apprndnato aeMwacgr In tho iMOid given aUve of U 
miles per boor. On some roads oonsidembly higher »i>eed waa 
altJiiiKil. \ southern nluav report i!<|)Cak8 of ii rate <il' liJ miloa 
per hour haviiii; Ikvu ni.-iuunineU for a ct)n!*iileralile pr rir Ki, but 
I'll ill r. .suit i>( the extra e.Tpen.-"e-s neeci»sitjiteil, cjieiMny in re- 
pair* to locomotive*, this rale w«f redueeil to 17 niilei" per hour. 
Officers of various other roads resiH-ctively Rpealc of paMonger 
trains being mn at the rate of 13t 20^ and S& milea per hour. 
David Matthews, snperiatendaal of engbieB and madiineiy on 
the Uliea and Schenectady, said in 18S9: "We are five hotn 
croailng the road, eighty miles, indnding fifteen ittoppagtv." 

Of ppeM on the CoUimbiaand lltihuh fi.rt!ie >( arcnd* 
ing Octol.Hjr 31ft, I.'nV, itn fuperintonili iif , .\inlri w >!. haffy, in 
his annual report li: :':tf ^rnio of reiinHvlv inia, Hai i — 

" It ia not denicti Uiat some discontent ha.ii exi^UMl at the low 
rate of epecd on tho road. But when it is known that the trip 
of 82 nilcs is now made in precisely the same length of time 
(via., six and ntaalf hoan^ indnding all 
to taking in itad and watai)aawiMDnhI^] 
the ohjeetioD fldls to the grotmd." 

TVii^ rate of opeed was a trifle mora than tUl : 
honr. Mr. JlehafTy pn>cec<ls to M»y:— 

"Within the IifI month thi> iindermgned vintedaOBMOf tfw 
most frequented roa<ls in thi^ part of the Union, for the par* 
pose of coutraating their operations and regulations with tho 
one onder hk chaige> and the result^ as fiir as speed ia eon- 
cenied^ waa decidedly sneb aa to oonvinee him of dm propriety 
of the prsaant managpment. Without wishing to disparage any, 
he issatisBed that, though more parade may be made by otlien, 
as great a degree of safety is not aooonpliilMd, BOf aa great aa 
amount of work done." 

On Anieritiui, .n «ell aa the new foreign road.^, the u$<ual 
rci«ult of a decich'sl inrreoAO in the number of pcntoiui w^ho 
traveled over the various routes, after laUw^y ojH'rations « 
menoed, was noticed, but even with these gaina the total 
b«r of pasaengwa waa oonpantively I 
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In commenting upon these jourtieys the author !>aid: "The 
■peed upon railrxjads is 50 per cent greater than that of steam- 
boat^ to which I bavei, howaver, to remark, that the (■< 



tmatk-noK or raua. 

In contrast with the amount of huidncwi transacted on cor- 
responding line-i nt the pre«ent day, the ]in^st'nj;er receipts 
seem inifigiiificant, hut llic di \el(jpinrnl ini f^onie linen wu* »uf- 
ficienlly rapid t4) exceed tho expectations of the projectors, and 
where the results were disappdnting a remedy waa aovght in 
some localities in a reduction of fiirca, and in others in an in^ 
crease of the authorized charges. The general drift with New 
RngUod linea waa in the fint of these dinoliou!, and with 
8ome of tho eonthem linea towards the second. In Hardi, 
1910, the legistature of Virginia permitted tlie Petenihurg road 
to advance tho price of pus'wtKe t^i 8 rents per mile. Similar 
nilvanepB had lieen authiin/' ■] :!>■ iher Smth. ni ftt.itet*, hut tho 
wisdom of enforcing them Wiw in j^onie ciised questioned. For 
instance, a report of the Louisville, Cincinnati and Charleston 
(the temporary successor of the South Carolina), published in 
1840^ states that fheiw waa "a feeling adven^c to the increased 
chaige on pawsngeia between Charleston and Haaibtug, autbo- 
riasd by an act of the South Caielina hgiilatura, and it ia Toiy 
questionable how far the higher rates now exacted have contrilv 
uted to an augni entation of income. The reports show 4,000 pas- 
sengers less thi.i, <n eon;pari li widi Ihe previous year, and the 
report* on the Geopi^ia road exhibit nearly tlie same de- 
ficiency. . . . To a certain extent, reduction of the cost of 
freigbt and travel does stimtilaUi to increase of receipts and of 
inoono. Thai it haa bean aacaitained ftom caletdalioiittatn 
locomotive, with powtr to oenTsiy aOD pawanjew, can tntww 
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ftnibond at A cost of $1 p<^r mile, or half a cent to each pi>«- 
aeogar, provided tha nhoit number could aXmayt be obtained. 
Tiro hiindiad piimngwib thet«lbi% «m or wan H, to Hiim- 
heug, one-luitf or cteB one-diicil of tha praaent ebiu^, would 
be mora remoncnitive tn the ahare ownera than the present 
daily aveiiVLii^ <if i«-iino iwi nty-t'ivp or itiirty im.-'^cnji r-< at $10 
oa«h." TliU fitre of til) w,i^ ut .ilioul the nito >>f 7-i\ 1 1 nts per 
mile. 

A report of the stiperiulcodeat of the rhibdelpbia and Co- 
lumbia Railroad for the ja*r andliicOetiilMr Slat, 1837, atates 
thatatthat time the chaigaa tor pawengairib par mile, oo the 

nd Washington, 9i gn rii moBl h and Boaooke, r>; 
landPnmdence.S; Boaton and Lowell, 8i:llbliMrk and 
Hndioii, Et iManiboig, 5. 

THF. IIORSE-POWm n\TI.WVY-l, 

Tho fimt Btaf-'o of r:u!w«y dcvclopinoiil otrurml on SiiK'ji 
built with thp ox]h i t.iti. i; that they wimlil bo (ii craif ii with 
horse power, as tUey wc io «t the otitoot, leaving tho qiKiKtion 
whether it should ho gujiplftiited hy locomotives to bo deter- 
mined by the aufaaequent coune of events. Bofure the money 
nacowBiy to cooatraet tbeae railwaya could be raised, mtber by 
oompaniea or atatei^ it was requiaila that the nlilt^ of auch 
worin ahould be demonatiated even if locoraotivca wara never 
UBod upon them. There wfLH, ac'corJin!;1y, ii connileralile amount 
of discuNsion nf thiH Dul-ji'ct, and many eonflirling alateraentA 
were made. r. Iuiing t'l wlmt li.ir!< -M < <iiilil do or onuld nut do, 
on ru.i!w«yi!, iiml the dilTcreucea U.tweeii the practical rllicieney 
of horse power as applied to turnpikea, railways, and canals. 
The leading idea advanced by champion* of the iron tracks 
hinged on unplleationa of the truism thai they diminished 
liiction to aa oztent that nuf gnaOy reduced the coat of 
novaaent. ^faapa none of tbcae puUlcationa praaented the 
ianaa involved in thiD controvcniy, in a hriff !^i>nro, and the 

coMPARATrvE coer or vuremesr metiiom, 

aa they were then nnderstond, so clearly as the following cx- 
tnict fri>m a re|»>rt of the hoiird of cnnnl comnNHMUiafa, of 
Pennsylvania, duleil Dect inl>ir I 'lh, — 

"To counterarL llie isiM .•■jM culiitii>i) of visionary men, and 
to allay the hono!>t fenra and prejiidircHof manyof our citizens, 
who have been induced to believe that raiiroada are better than 
oanab, and conaequently that for the btat aiz yeaia the eflbrts 
of oarilntotoadiieraanighty inprovenient Imvo been mis- 
directed, the eaaal oommMonufi daam it tobothalrdn^to 
adrart to a few flieta which will exhibit the comparative value 
of thn t'.yi) nif'ilrs rrf imjirMvi'iiniil fir tSi' jurji'i^o <if carrying 
heavy iirtii'!i'.-< c heaply to lUJirkri, in a il..^ti:ii t ]ioi!U nf view. 

Flour i!< Oiiw carrii-il hy tho cnii.U to rLiiiiiii lpiiin from I^'wis- 
town, 211 mile. forOliJ cent.'^, mid from Hurrisliurg, l.VI nille.'i, 
for 40 cents a hand; iiiu! gypKutn ia Uikun hack for three dollars 
a ton to Uaniabiuv, and five doUara a ton to Lewiatown, then^ 
Cm tha frai|^(«»ibiaivoef toUaJiadownwardal^nilla per 
too per mile, and returning? milb per ton per mO^ or on an 
avenge both ways one cent and tbreo-fburtha of a mill per ton 
per mile for c.in i.it:)'. 

On nine niilct i f nillroad at MjimcIi Cliunk, and on ten niile-s 
of railroad hct«< en Tiii'< arorji iiiid Port Carbon, the carriage of 
coal cnstH four ccntti, aiid tlio toll on tho latter road is a cent 
and a half per ton per mile. 

The compariaon will then sUnd thua;— 

Ob tan milsa of lallNad bctwsrn Tuseaiwa and Toit Oarbon:— 

Okals. Omk. 

rnlBht,|iartMi M 

Toll on eoal, per ton U 

•~ « 

On tea mflfa of the Pennsylvania Caoal:— 

rilight,p«rton m 

TMlenaaalatona-half cent per ton par nllab B 

— IM 

35tl 

Beiiij; X>\ ci-nlH ilitrrrcnru in favor of ihr' jtatf ran.i! for 
every ten nnle:» of tr;ii;si:iorlation. 

The folli -ivinK table will exhibit the relative useful efifects of 

hOTKc power nhi'ii employed on coomioa raada^ on tampike 
roads, on railroads, and on canals:— 



jtor Vn.ot 
...Jbt agJIci 

"""SSa*** 'SiS?' 

Poor hones will draw. In addition to the wdcbt of 

th« carriage or boats cootaining the load, on a 

common roail in n w»pon 1 12 

On a turn|>ili<> rouil, ni.t exoroling fire degrees of 

inclitLution, in ii 1} 18 

On a niilriij.l Kav a ri-te an.l f.>U of ll.irlv {<■<■•. |(,r 

one-third of a dej^Tif) to tliL- mile, m (ikIiI tars . . 10 27 
On the rriinM-lvania Canal, in two boau 100 M 

Ihe introdneiion of locomotive enginea and Winana can 
upon nilroada, whare Uwy can ba naad to adTant^ wm 

dimini-^h the difAmnw b et iwa n ciaala and railroads in the ex< 
pense of transportation. But the board believe that, nolwith- 

stiiinliii^ all the improvements which have Ix r n made iti r.ill- 
roaiU ami locomolives, it will l>0 found that canals arc from 
tu'o to two ainl a li.ilf tirncn l>cttcr than railrOadS tOT the pOT- 
poses re(}UirG<i uf them by I'< nn!<j Ivania." 

CXXAUS VS. RAIUiOAOa. 

k bvorile saying of the advooatea of eanala aa Intetnal Im- 

provenient.s to In- preiSsTTed to railways, was that a railroad 
o<oui)ied a middle f^und between a pood turnpike and a 
canal. Benjamin Wright, one of the earliest civil engineer?! in 
the lountrj-, said in IKIl, after exannninp critically tho canal 
and railroad of tho Delaware and }Iiui»>n company, he "ftnuid 
that tho exiH-nse on the railroads, not including any toU, would 
he almut aj to 8) oonta per tou per roila; and on tha eanal, 
without toll, ooa aeot to one oeni and two ndlla par ton per 
miie." Joaiah White, Buporintandant of the Maneh Chtndc 
Railroad and Lehi);h Canal, made a similar rompari.son in 
reference to ojyeration-i on those works. The weak iioint in 
their argnnieiit na.'* that tlie rai!w.i\s they referred to were 
anions the earliest constructed in the couutr)', and being in- 
tended Molely for the tran.'iportation of COal UmIJ WWa IIO( fiUT 
repreitentalives of railway potwiliilities. 

Other points made in favor of canals were that they re(|uired 
little intelliganoo on the part uf thuae who operated them, that 
they would be open to any man wim hnilt a boat, and that tluiaa 
w ho used them could travd or atop, as they pleased, instead of 
Wuig obligeil to adopt rates of speed dictated by _niana);erH. One 
of Jusiah White's general grounds of preference for c.uiuN. wa.n 
novel yet, in some refjiect.'*, jiroplielie. He «ud; '"I think it 
miller fortunate for cociely that railroads are not <if equal vailue 
to canals, for a railroad can bo taken anywhere; and, conac 
qoently, no imprOVMMnt would be safe on their line, for the 
moment tha improvaoMOt aooeeeded, it would be rivaled, ao 
aa to deitray both, wharaaa wo Icnow tha line and limlta of 
our canals, by the supply of water, and graduation of the 
ground; so that all improvements thereon are safe again«'t the 
undermining of rivals, I should coilisider th.i!. if lli.- r.iilrn.uls 
puper!<eded cjiiiaU, they would, for the above reasons, render 
the tenure or value of property 88 inaaeWO aa ii WOuU bO 
without tlie protection of law." 

One of the principal topics discuiwcd by advocates of the op> 
poaiqg ^yatama waa tha rahoive coat of conatructioB— tlie 
chaaipioiuortha nilwara cont<mdii^ tiiat cana]awonM.aaa 
rule, always be the moat aspeoaive, aiaA thia allegation being 
denied by the advoeataa of eanala. lha inalaaoaa w mn in 
which tiie co<i of either of tho propoaod wurka did not greatly 

excecrl estiniat<\>i. 

A large amount of <lia:i In nring on the r.'liilive utility of r u!- 
ways and canals, as freight carriers, is funiidicd by dociinieiiLs 
published by Congress, by order of the coramitt«'e on internal 
improvemeola of the House of Bopreaeolativea, in 1832. The 
leading advooatea oo one aide were the Baltimore and Ohio 
BaUraad, and on the other aide the Gheaapeake and Ohio 
Canal Oompany. Each of these oorporationa, through their 
enginaan and officer*, collected ft largo amount of the informa- 
tion then pertinent to a di«cuBsion of the comparative merits 
<i{ canals anil railroad.^. The president of the Daltimore and 
Ohio at tliat time waa P. K. Thomas, and the chief engitie«r 
Tonathati KnigbU 

One of the argumento favorable to railways advanced in Mr. 
Knight'a reply to the elaborato aignnent ptwiooaly made fagr 
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Am bet that tbaj h«d nnd eomp«Mtird]r old data, and that 
the raUmjr can, Ac, had been materially improved since Ihe 
Uhlc* referred to haA f>ecn compiled. Special importance was 

alUiL-licd lo the rciluiiiiin in friction effected Ly the Winana 
l ar. Tlie ei^riiifu am o i l.iinit il for these improvcmonta wa« so 
gront thnl Mr. Ktiij;lit niiitcnilid that, ^lifrniR an old table 
cited l>y the cunal ixlvwAtt-s hiul c<!ttiiiati'>l tl::U ;i p^wor of 100 
pounds would niuvc nt the rate of 3 milt's jx t liotir S.S,542 
pounds on a canal, and only 1^400 poaoda on a level nulwajr, 
vitb tiie now can lOflOO pooadi could be moved on a lerd 
lanwajr- IWbicflvhicli give TaqriB^Telodlicfl and efTecifl were 
cited, and Mr. Knight aaid: "From an inspection of the eor- 
trHfd tahlrs (that i«, corrected so as to maki> due .inow uiro (• it 
the lioncfits derived from an improveiiietit in tin- cur^, it 
will appear thul ttlion the velocity i» 3 miles pi r in ur it n^- 
quires lew power on the railway tlian on the cunat to prixluce 
an equal effect. From a strict calculation, it will be found thai 
the power nquiml will be egaol when the vetodty la 2^ milee 
per boar, or 4S iMi par aeeond." 

A leading featim of Ma aigaineBt eooriited of his ndvocncy 
or the theory that on n 1ml nQway uiih (>r(>]>cr 

cars is le-i.^ than on waiar-HrhO* Meam can be usi d iw m a.l- 
vantAgr'tiu.^Iy nn tatui than on an artifleini water i h;uii>< I, ami 
lliiit the juttiul forif ( niployetl can ho f iil.ji > lul !■ > a jjrisiliT 
ec«)n«tniy. Mr. Knight adds that "ncoonling to Treil^. iM, the 
nuudmum of useful effect of the labor of a honso will \>v ol>- 
taiaad ban a dnnUioo of six boon labor per day, at a velodiy 
of three mOca per hour, and the mean power of traction will 



beUSponnda. The zailway will, therefore, hare the advantage 
of the oanal, at a rate of speed beat suited to the action of the 
hone. 7be effect of the railway is to that of the turnpike road 
as 22 to 4." 

LOADS nilAlVN HY HORDES ON EAKLY Il.ltU£OAl«. 

Experience soon demoniitralcd that a strong horse could 
draw on a level railroad a great deal more than ten tons. One 
of the early imtanoca newded waaapoifomianoeoathofint 
pattfoBbafltofdmBaiilnoraMidOhiOkiaiaa. bidesorllilnc 
it the Battimore Amertcan BB!d>— 

"Tlip cxpnrimint of ihn tran«i(<irtation of two hundred l>jir- 
rel.'i of flour, with a sini;lo hor.ic, waii made on tlu> railr"i><l on 
Satiinliiy with the itj l^r triumphant suoces!'. Ttiu iI'Mt 
deposited in a train with cars, and made, togellier with the 
cars and the pasa engOT who rade on theiii»«n ontin load of 

30 tons, viz.: — 

Tiooa, 

200 l iirn l^ r f llntir 90 

R cirn 8 

Poaaetigen S 

» 

Till' train waS diswn by one horse from EllicottV MilU to the 
Hrlay House, 6| miles, in 4*i minutes. The liorM' tln'ii 
<-lian);i-<l iitid the train having again set out, reached thu depot 
on Tr.itt street in 69 niinutes. Tlie Txttul between the Relay 
lIon°e and the depot is a perfect level, except at three deep 
excavations, where an elevation of 17 lo 20 ftet per mOe waa 
opaoad tut dndn^gab" 
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rO of the most important t>'pie»1 arfides of through freight 
on a nunil>or of roads were cotton on pouthem lines, nnd 
flour on nurthcrn lineM. It penenvlly happcnwl that the north- 
ern nwi'ls r|.t antliracito raihvay>) derived con.tiderahly 
more revenue from paiwengers than t'roni fr< ight, while on most 
of the anulhato raads more revenue was <l< rivtd from freight 
than from paaiengen. The actual coat and standard of chaiif^ 
Ibr all daaeM of freight movements were very much higher 
th in at (ho present day, so much higher, indeed, that the 
ipi iiitity of priMluets wMdi would hear the inevitable cost of 

rail niovcnii'nti! was comparativply limited. 

Nearly all the freight moved consisted of nrticl<«< prwhiced 
on or near the route triiven<ed, or iiieri lininli-^e T n i\ iinied h' im 
terminal towris or cities. Tlie usual diversion of nearly all the 
trade previously condiicteil over considemhle distances in heavy 
wagons occurred, but an exception was noted by the superin- 
tondeot of the Fbiladelphia and OaltunUa, after it had been 
aavani yean in operation, in the natter of whisky, as be stated 
that the toUa of the state and ft«i|^t ehaigea of car owners 
were too high to fhmiah sufficient induoementa to dtitillen to 
transfer their hnsinesa from the turnpike to the railroad. An 
e.irly Cumilrn and Ariil>oy report refers to an iiic!'l( iit of an 
oppoi-ite cliaraeier an illustration of the rapidity w ith wiiieh 
new forms of loeal traflic were developed. It consisted of an 
unexpected increase in the number of cars lequirod for moving 
gieen eom from conntry distiieto to dty niailMls. 

iNnrsTBiAi. pHoni'ii!' is lS4n. 
The nntit^in had not yet been trainc<l into reltauco upon cx- 
lenaive sales of aurplua products at distant points, except in 
oonoeotkm with cotton, flour, tobacco, and a few other articles, 
live stock was driven from place to place and not transported 
in cars. The total annual vidiie of all the exports of domeirtic 
produce was usually a UtUe more than one hundred millions of 
dollars, of which more than one-half «as cotton, and generally 
U>bacco ranked wcond on the l)<r, nnd Hour third. The census 
returns of 1&40 reported ttie i r..ilii( i ,,f iron at 2Hi'.,'.>43 tons; 
anthracite coal, 8<'>.'$,48i>; bituminiju.i coal, •i7.'"H«,UU liushcis; 
wheat, 64,823,272 hmhels; Indian corn, 377 ,>U ,87.1 bushels; 
tobaooo, 219,163,319 poundi; ootton, 790.^9,275 pounds; and 
dM eitimated «ahworall th« namAetand goods produflod 
1b «ha flooatv in that year «a« |fl70;ISl,7Si. 



There was certainly not a very otouiTe basis ibr commerce 

of any kind, cither foreign or donUSlie. It n.nliniied to he a 
national lanientalion that the value of many i>rodui ls was con- 
sumed in vain cfTonH fj. t l\,t :n to ni;ir'.;i t. Tlu- proportion 
of articles move<l from the point of production or iu vicinity 
wns smaller than at the present day, and the proportion of 
producta moved over considerable distancca which were tnu» 
ported over water rantai was nnieh laigcr than it haa been 
dnriog laoent ywrn 

In IMD tha valoa of foreign importa into and dooiealio «• 
porta from tho principal eonnercial states waa M foUown— 



Mains. 



Bhodalrisnd mjM 

Connectlent K1,m 

Nov York «IIl4I0v»D 

PcnDsylvaaia IkMlHI 

MaryUnd 4jm,m 

Virginia 

WoKh Carolina 

South CsfoUna...... S.058,870 

iOcoTsia 491,428 

Ix>ulslaDa,.. 10,673,190 

AUbama 674.6jVl 

j Florida 1M,7» 

SS4.a38 




s,4«s,cao 

4,780,997 
387,484 
«,961.0I« 
6.882.900 

32,098,069 
12.8M.0M 

i,aiio.m 

S,M.4IIT 

tlOT. 141,519 tn3,K>5,03« 

Of all the domestic products exported in IH-ki, only a 
very .small fraction were taken to the exporlinj; points by 
rail The great oapoitiqg oentra of New Orleans had no in- 
terior rail btl^ eonneotione, and NewToric, which nuked 
second 88 an expoiting eity, was sofastaalially in the sane po- 
sition, the reliance for the extensive interior freight movements 
of these two cities iicinf; up' in natural or a.nific ial water < liaii- 
nels, and mainly the MiN.-i-*,-ippi, the Hiii!.>ijpn, and tlie New- 
York canals. 

The census refiort of l,S4()BLated the population of the United 
States to be 17,068,666, including 6,100 persons on board vessels 
of war in the naval sarvioa^ The number of penons employed 
in various industries was Bsihilowa: Mixing, IKfSOB; agrioidtmra, 
Sjrr^ eouaneeb U7/m^ manwfiwtnres and trndest mfiUt 
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iiBV%iition of t&e oeoao, WyOSStt naTigalion of caaaia, Isket, «od 
ifvOTi, 88,087; 1oMii«d proftidffiiM and engineen, 65,880. The 

inuiilxT piiRaged in railwajr pUimiU was not (tatcd. , It WM 
|H.'i iiu^Ht coiisiderod too sraall to bo worth mentioning. 

ranotrr chasoes tor urlt Monomm by cm. 

A coricnii dlictai lc to (he rii]>iil nM X'inf "f i xli iHive rail 
movonientii of bulky freiK)i(, aruM) from Iho liigti »taii<l]ml of 
dmnsca tbcn prevailing, which wat nercwritated by the actml 
OMt to nilmqr componicH of moreoimti orer imporfect linea, 
imaiall oiM, dnrnn Igr kwomotivMof limitod npodty. 

ABritidivrileratalMllMithocoator tna^KMTtixtggoods on 
tho Liverpool and )Iancheat«r Bailroad, doring Itt early o|M;rti- 
Uorin. was t2.79 per ton fur :!2 niili^n, or nearly nine cents per 
Um iM-r mile. A «iiuilar otaiidArU prevailetl on a number of 
Anirri< jiM litiox, and on aome riaimn of artieka th«M rates 

were LXcewleil. 

Tlio rttt«i niithorixed Iqr Mine of the eariy charters wern (en 
centR per ton per mile on bulky nrticles, or ten centj« p*r cubic 
foot iiti »r(ii']e« of nicjieiiroiuent, for u (lii<tani'0 of one liutiilred 
mile*. The IwallUi aection of tbe charter of the Q«ox|pa Bail* 
load and Banking Company ma aa followr "Tliat the aaid 
Qeorgia Itailroad Company shall nl-nll times have the excUiRi vc 
light of tnmKporUilion or coiivejiinoe of persons, mcrelmmlise, 
and pr' iiliii c iivtT llie niiln'ml iiii'l r:nlr<i;ii!-i Id be l.iy llicm con- 
itruiii il wlulc they f< e lil (o cxen i'^i! tlie exrliinive right; pro- 
viiiid lluil till' ( biirj;<> of tniii-i|i<iiiuliiin or innveyftnee shall not 
exa:'<'<l lilty > i iil.t per litiiidred poiiiiiU <iii heavy articles, and 
tfii cetil« per cubic foot on urticlcf of iiiciusuiienMnt, for every 
hiindrad niiiat, and five oenta per mile fur eTOjr paaMqger." 

Itwaa estliaaUd daiinsflw fiiat nine montlwof tbe open- 
tiona of the BalUniora and Oliio that tlM oMt of tnuupoctatioD 
on that road was six cents per ton per mile. 

Till I'l r-!'iirj; n.iilr.nul, one of the (irst linen cnnstnn led in 
Vir}i;ii;ia, iv.i.'- prohil>it<Hl by iu charter from < barging; more 
than 1-A > l iiLs a mile oi> a ton of iVi iplil durini; the liuic the 
rond »a» being congtrtlcUxi, and aAcr iLi completion it was for- 
bidden to cliiirgo more than $8 per ton nn merchandise carricil 
from Petenbiu^ to Blaltely, in Korth Ckrolioa, a distance of CO 
miles. Thbhatthontoof IS^eenteportonparmila. 

Hie ooatof ttan^poitalion lo the opetatii^ ooa^pany on the 
Matidi Chunk Railroad, 9 miles in length, of the Lehigh Coal 
and Xavigntion Company, «bii h niilrond \\M used mainly for 
the tninsportmtiou of clniI, all of «l>ich wa« carrie+l down gnide, 
for llie year 1828, WIW rej/orlid iik follmv- Mulof and hnmcn 
cost 11 cents per ton per mile; hands, li; repairing wagons, I; 
oil, \; touil, 3/„'a cents per ton a mile, full and one way, and 
the whole co»t divided into the distance one way only. 

The tolls chaiigMl by tlie sute of Pennqrlvaoia, on the Colum- 
liia and Philadelphia Bailway, for the naa of the toad and 
looomotive power, whioh was, of course, exclnsive of the 
chaiiiea imposed fay owners of care for freight movements, 
together with those charge*, were descrilicd in an urliclo 
written for thi' .lonriuil of the Krntiklin ]ii)<titutu of >I«y, 1S4<>, 
by Mr. W. Haseil \\ il>ou, civil engineer, to be a« follows; — 

"The rate» of toll for the use of road vary from G mills to 4 
cents per ton (of 2,4X0 lbs.) per mile. There are twelve diSercnt 
ra(e><, the average of wbieh would be 2 oanla per ton per mile. 
The loweal lalai an Ibr eoal, atone, icon oce, Tcgetabica, lime, 
naoui*, and tober, and tbe higbeat are for diy goods, drugs, 
medicines, steel, and futs. 

On the fniteil Hlnte* mail the toll is one mill per mile for 
ev<-iy mn'.l.>. < >ii i". ny paswiiger one cent per mile. In 
ailililMii to tl a rte rates a toll is levie<l of one cent per mile on 
each burthen car, two cent.* per mile on each baggage car, and 
on every pafsenger car one cent per mile for each pair of 
wheels. 

Tbe motive power toll is, iter each oar having imir wbeela* one 
oent per mil^ Ibr each additional pair of wheeb6milla; fbr 

each passenger one cent per mite, atvd for all other kinds of 
loading 12 nnlls per ton (of iim.). The owners of cars 
now charge $.t.lij for every pa.s.«encer and ^T-.f! for ever)' ton of 
nierehandi.-'e ■ onveyed tbe whole length ot the road, they pay- 
ing all lollri, iWncA i* <U thi r<it( <■/ four eenU pfr milf Jot jKusengers 
and 9,14 oenit per milt Jor a ton o/ good*. Taking the length of 
ttwnod at 88 nil«ib<fa« average nnmber of janinnw to an 



ft-wbeel car at 80^ and the loud of a 4-wheel butiien car at 8 
lOHl, wa bava fha following resolta:— 

Boad toll on an 8-whecl car, 4 cents per mile. 

Boad toll on 80 passengers, 80 cenia per mile. 

Motive power toll on car, 2 cents per mile. 

Motive power toll on 30 pnssengeni, 80 cents per mile. 

Total toll for ■V) pawngern, (ificent^i J i r niii< . or L' L' rent* per 
mile for each iias-senger, leaving 1.8 cent« per mile to llie owneia 
of tbe car for every passenger. 

Road toll on a 4-wbocl burthen car, 1 cent per mile. 

Road toll on three tons of dry goods, 12 centa per mile. 

Motive power toll on car, 1 cent per mile. 

Motive power toll on tbne tone of dry goods, 8il cents per 
mile. 

Total toll on three tons of dry goods, 17.6 cent* per mile, or 
een(« per mile per ton to tbe ow)u r of the car." 

Tlie »ii|R-rinletident of mo|i\e jHiwer of the Columlua and 
Philadelphia Railroad, in a report for the year ending tN toiN-r 
Slst, lS!t7, said that the charges then impoeed for carrying goods 
on tbe other railwiqrB named beknr were as foUows. — 
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ItullitiKiiT- ami Ohii> ••(••■(••••••t««»>»<««i 1 

R.Uiriio.-i' aiul Wssbini^on ..•«,•••>•••••••••••••••••••••••••• 4 

WiiKhe li rand Putciinac ,,,•.....,«.......,...••....» T 

Port-mouth and Roanoke.. ....................... ............ $ 

Boston uv.J Proviilrnca. ........................... ••••••••••aM 

Ki Kton nnil LowotL.... >■*••>••..<•••«••.....»••••..• 7 

Miiliiiwk and HwdML««.««««.««»M<><>»>i*>.*a.»a«*».<«... 8 

i'eUsnburi;. ..aaaa.... "IV 

He also gave in that report the followfaig estimate of the ooat 
to tbe road or tbe state of ilraigbt nummuinlK "The annaal 
oolttotba itateof tianifMMtinKatonof fteigbt baa been fre- 
quently inquired. From the closest calculation that has been 
made, it would seem that the exfKsnse of traii-sporling one ton 
one mile in a train of twenty loaded car<, w ould be alK)lit eight 
mills, exclusive of the repair.i, wear am! tear of engines, aud 
supervision. Tlie stale now rharges tw . h e mi'A-i. allowingOn^JT 
four mills for the expenses and all other coutiugencies." 

A NEW YORK nmM ATB OF THB (XMT OP RATLWAT TRUnFOaTATKlir. 

In lSi"> a report on the subject of the aeliial co-t i f Iran*, 
portation by rail was made to the New York legislature, which 
was criiieiiM.tl stabter period, on the ground Ibat it unduly 
magnified the neotmaiy eipaDM of such movemcnti^ and that 
the in£>rmatioa it Amdibed was baaed on opontions on roada 
unfovoiaUly located. Babaoqnent eventa have eonduaivciljr 
proved that the estimates were mndi higher than the Ibeilitiea 
of improved rn;iiN ^^.mM jur'lify. Tlie n .;ir!:i-':iiiis reache<l 
Were of moiiieMti u.'i im]nirtan<o, intti'muili a? lliey formed a 
le.iii:iii: iiieeiilive to tin' eiilat'^^i'ment of the N< \v Y> tU eaiials, 
commeneed in 18^vi and complete<l in 18t>2, at an enormotu 
expense, on the ground that getminely obeap tna^pafltatklB 
could never be expected from railways. 

OIH tRESCK OF RATES OX DlKrEaEST UStM. 

In early railroading, as nt all later periods, there have lK?en 
great Tatiations in Uio freight charges imposed by ditferent 
lineit many of wbicb grew naturally out of diflhnncee in their 
cost, charter requiremeots, or other drcumstaaces. Uio Balti- 
more and Ohio appears to have been one of tfa« dieapcat nwdi, 
iw it is stated tluit at an early suxge of it« history its charter 
forbid freii;bt c luirpes exceeding f<iur cents per ton p<?r mile. 
.Sundry i onrr-ner^ial iwiinln were agitat*^!, stjme of which arose 
from contests relatiiii,' (o the respective merits of railways and 
canals as freight carriers, and others fnun disputes in regard to 
the relative dciiirAbility of state and company managumenl of 
railway opeiatiuns. One of the results of slate nanagemeot of 
tbe main line of the Fennsylvania improvanenti^ 
chiefly of canals, but supplemenied by two laiboada, 
alleged to be tliat the cost of transporting a barrel of flour from 
the Ohio river, or Piltshungh, to Philadelphia in 1840 wna $1.56. 
It liivi previously b«-en reported, however, that in \XVi such 
movements were made for $1,121 per barrel. The chai^ge of 
II .55 is at the rata of aboat four oialB par Ion par ndin I 
entire distance. 

Other remhi, wbieb were satend to partly oa tMM 
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their bearing on the aUto M. company management question, 
are nUUxl in the fullowinK extract from an ariirtc piiltliiihod In 

the Kailnmil .I.iiirii:i', of J:uiunry, IS 10, whirli <i| ;i. im iI llir ci 
atruction of tlio jjrojecti-il Nuw York ami Knu ItiiilroiiJ us a 
alato work: — 

"The atale of Micltigan nponcd 30 miloa of llic Ci'ntrail Rail- 
road in January, 1838, an«l Mn its on the forwarding buaineaar 
in oil ila biancliea, wall aa tho trBiiiportatioo of fimaigien, 
giving biUa of bding tut Hour, bolter, taukagra, Uw» or dead 
hop, 4ft, all under the direction of commiaidonera appointed 
annually. There are, of counic, no 'toll*,' and the coat of tnuia- 
portation in 1S3S wii» 37} oont* \i< r Imrrel of fl. iiir oarriinl rUi 
naiica, or 12} rents per l<in per mile, wliilc tlic Molmwk ami 
Budion Itiiilroail, only IG miles Iouk, witli tlm i> kinds luiil In.' 
changes of power, cliiir>;wl, and wo believe still clinigfii, TiJ conn 
per barrel of flour, or ver>' nearly 4 conia per ton per mile, one- 
third of the price chwged by tho atato of Michigan. Thieaome 
ICbhewk and Hndaon BiilniMl eheigaefbr Ggbi goodadoenle 
per ton per mile, which it carries throughout the yenr at the 
nteof ten milea per hour for the very price cliurgeJ on lliu 
KdeOonal for transportation ilurini; Kevrn or el^ht montli.i lit 
the rate of two miles per h<uir, The rule f..r li;;ht puixl.t fr>ini 
J»ew York to Duflalo for l^J'.Mva* |1 per I'M [.i •loiil", «jk1 
deducting 10 cents for the river, Uieru reaioiua $1.10 fur StiS , 



per too par 



milea (on tbe ouudaXor m pst teq, or 8 < 

mile." 

In connection with tho controrersien rt latioj; to llie relative 
merits of eanali^ and railmaiU aa frel^lit curriern, in lMt>, on« 
of tUc ittal4.'Uieuts nioH frequently quoted by the lulvtx-atPR of 
the latter chifa of irnprot emcnta, wati an extract front a report 
of J. Edgar Tbomaoo, duef engineer of the (ieaigia Boilruad 
and Banking Company, whoao linea bad been oonatrncted under 
Ms snperviaion, and which waa beginning a proBperona career 
ondor his matiagenient. In view of the ininienoe influence he 

|iuhs«Hitie:ill_v exiTi iM'ii in verifvini; lii-! ^hltl■menll! lliev Jm-i- 
sejKi a sixnilRuncu whii'h can H'lir 'rly l>c overratiil, and lliey 
will forever otand ont like l'i'ae<iii lights of truth ainiil many 
shoaU and quiek^anda of error. Mr. Thomson in lliik report, 
dated April i^nh, li>40, when tho road Waa Weil advanced 
towards completion, and its finanqsl snooea seemed to be 
aanired,aaid;— 

" / CM ntm dale wiA cmfidmce, Uuit vKenerrr the trantporiatitm 
it of a mized dtaratier, ludt at agrteuUumt prwltuU. gnumtl mnr- 

of (I i/riii(/ ru<iti, mUtmyt viU be Joand to be nut uniy the mod ex- 
jm Mu'xu, fndi 
knowH," 



RIVALRY BETWEEN LAND AND WATER ROUTES. 



MVCRT or ORBiumnBain MOvniBm ovm imnatu. 
OMAimu n WD, amo com whkm obbood thku 
onow X u. 

r I luE condition of transportation development in the United 
i- 8talea in 1810 is peculiarly instructive in oonnectioo with 
tf>a pwjjeets then ssrioiMlyd i wiiss e J, and cont r o T eiwee that hgt'e 
agitated the counliy sinoe that time, relati ng to the comparative 
cost on land and water routes of lenj^tliy frei^^ht movements, and 
the sort of di-'irimiiiali'in \vlii..:li hxiH the Lliar;^ps fir tluui ut a 
much lottcr rate J/it tun ju r nule liiau tlie rule inipojed on 
abort freight nwvenien!!i. 

In 1840 the pow er to make aiu h dijitinctiona on a Kale of 
OOMidaeaUe national significance was vested chiefly in Mate 
govsninienta. Tfaa only two lines over which Uugr could be 
made efltetoaily were tba New Toric canals and the main line 
of the atote of Penmylvania, both of irilMi were under tlie 
management of political offlctola, controlled, directly or in- 
directly, by legisltttun •■; .uiil every other railroad or (.anal then 
existing that Wiia of eullini iU li n.;th to enf;a>;p p.vlensivi ly in 
lliroufjh inter!(t4Ue-coinmeri'e nmvi im ias lia.i l'r,-n ii.-.-ijte-<l by 
suite loans or slalo stock Ktib^criptious to au exteut Utal would 
justify at»olut« omirol of the general Bul^ectof the niatioDa 
between through and local ratca> 

ttiMa^tiumfiir^fberf^ and doty of the paopla and their 

dinCtageDtltOdecM^ what Uimo relaliom* (ihouldlieb If lates 
were adjusted on arrooeuua principles they suffered as tax- 
payer)', iH c aii-x; they were tlie chief financial supporteni of all 
tlce niilwav!* and canal* then e.xii^tin^, either by direct outlays, 
eui li iv-i tiiiwe nnuie by Xew Y'ork and Pennsylvania for con- 
structing their utittc works, or by indirect outlays, such as those 
made in various other statsatimugh sobacriptiaiiBtoslodE, or 
loons of state bonds. 

13m prseHeal dadmm generslly reached on this qoation, 
in IMO and for some yean later, both hf the ateta govern- 
ments In impofling tolls, and moat of the private ooaipiuries in 
their conl^•tnl^l ehart-es for the Oqnlvalcnt of tolls and freight, 
was to impoHe a pven rale jior ton per mile, without regard to 
distance. This system liad a tlir.roiii;h trial. The idea which 
lound enthusiadio advocates at a later period, that no diptinc- 
lioas of the kind indicated Aould be made, or more especially 
nmw in Gavor of long maroments, waaexlenaively (eaied, and 
tto i—ils an known. Indeed a awnber of Ami pesvallbig 
prselioes and pniiiMHow wen in fivw of dbcriminationa in 
behalf of local trade and travel, and if drarions of the tTnited 
( Slates courts had not s<>verely i ! > " i' i: U 'i -i li -n ■ it w.mld 
\_be di£icitlt to say bow Cur Utcy uu^iii ktvu Ucui uuncU. 



A principal eflbot of tluB nstrictive or discriminating poli^ 
wosafiiilure of lengthy Unas to mrve a leading end of their exis^ 

ence. In other words, there were no cxtensi ve through or intei>' 
state-freii;lit n'.uvenient.i of liulky arlii Irs i.i\er ailitii'ial land or 
water ro\ites in \sM). The inoit inijiortant ciuuinels for such 
movements were the New Y'ork canal.-, and oHicinl reports of 
their operations in IS'U) show that in that year, out of a total 
movement of 1 ,417X>46 tons, in both directions, the proportion ro- 
ccivod from other states wBa2l4,i406 tana, a little more than one- 
seventh of flie entire movement, and the value of all sncb n- 
ccipts, via Buflalo and Oswego, was only 17,877,358. Tbe Fenn- 
^ylvania main line had faiknl, mo*t di.m.strously, to serve as a 
favorite channel for cacl-Ujund throu>;li im i\ einents of bulky 
western products. In l.slio the entire movement over the PWrt- 
ai^c Ilailroad was only al>out fifty thouAind tons, and althoti2;h 
this may have be^<n subocquently increased, the east-bound 
through-freight movement over that Wad never reached con- 
siderable msgnitude. This wsa partly faecanse the oonposite 
chonwtsr of tha Pmnagrlvaida main Una, with its ehaqgm Itom 
canals to railrooda, rendered it Unable to compete in cost 
with the cheaper water channels of New York, and partly be- 
cause tlie lakes fumishc'l hetti r feevli of tradir than the Ohio 
river; hut there was a comparatively Fmall nniouiit of eajit- 
hound throuj;!! movi'ment.ion hotli tlietM" Iine«ic4>iiil>ine4l,and the 
principal advantage, in a national commercial point of view, re- 
sulting from the eonstniction of the main line of the Pennsyl- 
vania stole worics, hinged on tbe bcl tliat it enabled Fhilsdei- 
phia rasrohants to retain western trade which th^ would have 
lost without such aid. On account of the lower latitude in which 
the Plennaytvania canals were located, they could be opened 
earlier in the ."iirini;, iiikI kojit open later in the fall, than tho 
Xew Y'ork canals, and th<-y, therefore, furnished available elian- 
nels of trade to Philadelphia and (>tUer portion.* of Pennsyl- 
vania during aome weelta of every aeason at periods witeu New 
Yoric did not peasem similar advaulagie. 

now Tilt; CIll KT WL-fTFIty rMIC.R.lTION MOVEME.NT WAS MADE. 

Tlio fol'owini,; in-«tnielive and inlerestin>; account of tho 
mi ihod of conducting the emigration movement to the Missis- 
sippi valley during the fourth decade is fumisbe<l in Flint's 
History of the Misssi.-.-'iitpi Valley, published in 18S2: — 

'tQn account of tha uaiveraoUty and cheapnem of steamboat 
and canal passage and transport, more than half the whole 
number of immigrants now arrive in the wsst water. This 
remark applies to nine-tenths of those that oome from Europe 
and the northern state- Tliey llms csuape much of tho ex- 
pense, slowneoB, iaconveaienoe, and danger of tbe anciemt, 
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broufi, and tire-^onic jo\iniey in wagons. Thry no longer cx- 
pcrieuco the furintr vexations of ini-iHssai)t (iltiTiations with 
iandlurdii, mntiml chArKi'sof di-^li^ rn -!y, lii^i niiifort frurii new 
modes of fipeech and reckoning money, from broakin}; duwu 
CHiiagsa, and wenring out hoiRc.t. . . . Immigranui from 
Virgiala, the two Carolinu, and Goocgt* still immigrate, after 
tbe aoeieiit AMhton, in the aoullMni wagon. Tlii« is a vehicle 
■Imoit miknown at the north, ■traqg, comforUU*, oonunodi- 
ooa, coolaiaiiig not only a morabTe kitchen, bnt provuiani and 
beds. Drawn by four or rix hontt'^i, it KufaasrvoB aU the wiooa 
intentinna of houae, RhcUor, and transport, and In ikel, the 
southrni -liip of llie forrftH and pruirirs. Tho ImrHCT that con- 
vey the w.i(;oii arc large and powerful anini.ils, followid l)y ser- 
vants, cattle, Bheop, swine, doss, ll)« wlioSc forming a primilive 
caravan, not unwortliy of anci(;nt day^, and (ho plains of Mamre. 
The ptooeision moves on with power in '\U du^t, putting to 
dianw and nnoomlbrUtble feelings of compaiisoa th« nortbeixi 
tmXkt with their alight wagon, jaded IwtMa, and aubdniod 
tboqgh Jealous countenannes. Their vehicle stops; and they 
■can the staunch strong southern hulk, with its chimes of bells, 
ill n;i him k d.ivi Ri, and it* kng train of cnnciomitMlti^ until 

Uii y liuvi' .'■wcjit hy. 

r< rhu[.p mure tlint) half llii- iiortlieni i in ni i i^rants arrive at 
preaoiit hy ««y of the Xow York canal and lake Eric. If their 
destination lie llic upper waters uf the Wabash, they debark at 
8andus>(y, and oootinue their route without approaching the 
Ohio. The greater number make tbair way from the lake to 
the Ohio, dther l>y the Erie and Ohio or the Dayton canal. 
From all points, exeopt thoee west of the Guyandot ronto and 
the national road, when they arrive at the Oliio, or its !i.nv;;;able 
waters, the greater number of the familien 'lake uitter.' Kini- 
grants from Pennsylvania will henceforth reach tho Ohio on 
the great IVnnsytvania canal, and will 'take water' at Pitts- 
bnigh. \( ix'und to Indiana, Illinoig, or Missouri, they build 
«r purchase a fiunily boat. lyhimy of these faoata are comfort- 
ably lilted up, and are neilber ineonradent nor nnpteaaant 
lloiUfaigluMiaBi. Two or thwa hwMieaiiomettaBei It a large 
boattnpartnersliip, purchase an 'Ohio TOot,* a book thatpro- 

fcisea to inhtriii't Iheai "ii the myHterirs i if iiaviL^.iting tlmOhio; 
anii if the Ohiu he im nhTuteiy hi^h, Jiinl the weather pleiL^ant, 
tlii< v..iyft|.'e, u:iut;eiiiled with either ililTe: iilty iTiLiriyer. !■< onJi- 
n&rily a trip of pleasure. A number of the wealthier emigrant 
fmiiHra take paimto in a steamboat.'' 

lUMBT TAUnS FBOroaHD BY BOBBRT FtnTON 01 17t6b 

Beaming to Iba main topic, of the dapkmhle lack of ex- 
teoMTe through intentate-frright aiovemenla over all aftilidal 

channels, which wo-i larpely due to tlio fart that no nialorial 
distinctions were nuide in t'jll or freight charges to favor or 
encourage Iciif^thy niovemcntf, it is a nelahle circumstance 
that forty-four ycara before the pcriixl under discussion, long 
before a aingle mile of railway had been constructed, and when 
eanal improvetnenis were only beginning to attract serious 
oonadenlion, Bobert Fidton, the pioneer of sucoeislhl steam- 
boat opantion^ had oleaily pointed out the necaiBlj of nch 
distinetiona or discriminationa. 

In a letter he addresaed to Thomas Mifflin, Oovenior of 
Pennso'Ivania, in 17(Xi, advocating the conitlrudion of a canal 
between Pittsburgh and Philadelphin, he very fin ibly ilepi< t<-d ' 
the necessity of lowering the charges p4'r ton per mile on dis- 
tant movements, and practically constructed for tliis projected 
Una a freight tariff analogous to those in force during late years 
CO many railway lines, but which few or none of tbe nulway 
or oanal linee enslhig in 1810 had the wisdom to adopt. In 
ttiia remaikablo letter Mr. Ttalton, in describing the system that 
should bo adopted in connection with the management of a 
canal extending from Fhitadvlphia to Pittsburgh, iwid: — 

'■ If I [)r(H'ee«l with thi-i pru^tri -i-ive and creative .«yi'tem till a 
canal reached Fort Pitt, whieli, with some bends, I will call 3G0 
mites, the country' which the canal would accommodate would 
widen as it was more remote from Philadelphia. Pbr instance, 
the man who lived 20 miles from Fhiladelphia might convey 
hia gooda 7 to tba canal; the man at 40 milea diataooe might go 
14 or IS to the canal; at M mIlM|,90 to the canal, and so on, 
till at the extremity of 360 miles they would jirol al lv ; i ■~> \ „n 
each aide to the canal; hence, if I average the whole, i»uch a 



canal may bo said to accommodate a country 300 miles long 
and TiO miles wide, on which the tonnage (or toUi*) must now 
I* regnlated. 

The man who roeid?* 3D miles from Philadelphia, and 7 from 
the canal, should he convey n ton of gooiis by land, it would be 
worth at least fiileen shillings, as it would employ a man and 
two honea two d^ya. 

«. d. 

The esrriats to ths canal, sstsb mUss, In Mta ptopoction s 4 

OsntafseatlMeanaL 4 0 

9 0 

Tims the saving would be six shillings, and the tonnage 
(tolls) should indfease to a certain ram on the fint bnndred 
mileaof oaaai, keeping mndi within tbe Kmilaof taod oairii^ 
then decrease as tbe boating inet«aaed,fe enlir la AowllalnMb 

of (Ke hack eoanlry into the emuL 

The e.v]n tj-e (if liualiii^; a ton 20 miles will he m fnKuWii: X 
man, beiy, and heirN- will convey forty tons 2U miles for ten 
shillings, which is three pence per ton for 30 miles; but to 
allow for contingencies, say four pence per ton for boating 20 
mlla^the tonnage and boating on the 360 milea should then 
be mgulaled, perhaps, in the Avowing order — 



viim. (wMiSS!) *»<»°»- 

ad. ad. ad. 

ao 4 0 0 4 4 4 

40 S 0 0 s 8 H 

eo ij 0 1 u 13 0 

to te 0 1 4 17 4 

lOO* 20 0 1 8 21 8 

130 10 8 2 0 21 H 

140 19 4 2 4 21 S 

100 19 0 2 H 21 8 

\$0. IS 8 3 0 21 H 

too IS 4 3 4 21 S 

220. IS 0 3 8 21 8 

210 i: 8 4 0 21 S 

2C0 17 4 4 4 21 8 

280 17 0 4 8 21 8 

SOO 10 8 SO 21 H 

520 10 4 6 4 21 8 

340 16 0 S 8 21 8 

36Dt 15 8 0 0 21 8 



By tbia vatam the conntiy, at the cxtranuljy of 860 mi]ai» 

«miU ddiartoedi at FUlBdahiliia;br lMM^r«w 
silfMynwh wbidi ia tbe same as paid atttw ^stanoe of one 

hmirti mttm, to which Uie land carriage to the canal must be 
added. But na such a system would open :\, market t<i tlie re- 
mote countrj', every acre of ground within reaeli of the canal 
wim'.ii lie ni<ire valuable, and the carriage to the canal must be 
Uiriie fur i^nike yean<. But as population increased, and tbe 
tonnage on tlie main line became productive, lateral branches 
would be cut from the canal, and thos Ihrtbcr tn^iofa tbe 
country, the tonnage (or tolls) on waA bnndMa briqg pta- 
portioned, as before stated, owei^iy t» Oa 4Um»$fim Ma 
city." 

Bxcrt una or irauk, tuou tsii iNji-Rioi ai kkficii cv om- 

CUASiUGS AKU ViiViiUCKABOBl. 

Other significant reforeocca to this autijeot were contained in 

I a framphlet devoted to it, entitled Laws of Trade, and a popular 
explanation of it* contents, publislied by Charles Kilet, jr., in 
1840. He was one of the nei-'t distinguished civil engimi-ns of 
that era. The detaih'd ex|>lana(i«iijs arc so abstruse that it is 
almost impossible for nnprore!v<iional readers to fully compre- 
hend them, o> to recognize the force of the statements and 
aigooienta p w a en ted. One of tho leading ideas advanced waa 
thatthetaz'payenof (heataleswhich hod made large inveaU 
ments in public woifca were then saffering pecuniariV> through 
avoidable diminutions of tbe revenue of those lines, and that 
tlie country at large waa not benefited to the extent that was 
de^ir.ili'.e utui p iiisilile, on aecomit of a failure to constrtict toll 
sheets in accoixioncc with principles whicli, in some of their 
most vital fieatnies, aahstaBtlally accord with thoaa anundaled 

■ Thli bcinc wtthin tl>e llmltJi of Uad earrissp. tlic tonn>f« [tolli) most B0W 
ht^n to ilM'retw u tli« bonttni; 1« tncrcwad. 
I t " '■ ■ - ' ..-i, /■i.i^^|^||.^^wp.i«..«ri>n»n.n_^h|^fcfg 

II. 1 !u:'.'v i> r'.i 'i..;:u.t^ :i:'i:.L aedaeisaMMllMlali^aaaiafsspss> 
1 Uua oa Uw Tartooa put* ol Ua ijuwl. 
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FnlUin lb 17i>C. Jfr. KUil, ill ilciininjj On; iiumI jiuiu-iouji 
duu(« on wticloi of hwvjr biinl«a And amall valuta contended 
tbrtClMdiuie rt wwh point dwwld he "propo rt famlte ihe 
•UlityortheaftietotOMNUdn.'* Ibb ia only « pMnpbnae «r 

Uio exproaion "irhnl fh» tnao wtTI bcftr," nnd Mr. Blot np- 

],r.>ach.'.(l still nenrer to tbatCMaou.s oxprt-.-^inn \<y siH-uUinf; of 
"ill.- j:rcuio.<it tax for carriage which the roninxKlity will iK-nr." 
Hir' {I'liaplili't probaMy had conaidorahlo iiiiUii'iicc in dircnHing 
the attcntiun of railn-ay manageni to tUu init>iirtat)co of rc- 
awdeliog their tarilTs in a way that w»iild encourogo and 
pantfy inoiHue lunglhy tlirotigh movemcnta of chc«p md 
Mlgr frright. H* waa, perfaapa, the fint poraoa in the United 
Stetea to Iftjr down predas idea fbr fha ftaadncof toUdiMte 
and frc1j;ht chArgM on inlarnal fmprovementa, and somo of 1i!a 
vi»'w?) nii^Iit 1"' n<lvantagfoU!^ly mli pt'' ! l y tliiiso who havo 
since cnrrii'il tlio principle of chcajn miv.; Ii nirtliy moveinoiitif 
to cxco«sivo autl iujuriou8 HniiUt. 

To promote etuie of explanation lio adu{jtcd a dulinctaon 1m>- 
twei:-i> freight and toll, which ninkc« hia renwrkt a^UeaUo to 
nilway linea ownad and opentad by & ^tob eon^MUiy, M well 
to ataia eaaab or taOumgt, on wbidi boata or can were ftir- 
^od t.y individnnls. H« taid: "I iImU derigaatm ^fnV* 
avery expense actually incurred In Ibo carriage of tlio commu* 
nily, and by toU the clear prjfit on \U tnui"]>ortiilimi; so tlmt if 
thfl carrirr, or transporting coni] .iiiy, < liar;;c scvoii inilU prr 
mill-' f'jr t!io carrirtj;!/ of oim.' ton of ui-\ mtu :inil ihit oust of 
repairs and suporinlemlenco of the line due to tlio pasjiagR o( 
that ton it thrae milb per mile, I call the freighl on the article 
floe MBt par ton pw nile, and any chaise, exceeding thia tliree 
uflla, wblciklaaaHMd byUiB itatoar eoDipaQy,iaw1uitIde- 
nominate their toU." 

Re contended that thia toll waa improperly and unjustly 
Ifvitil on all Ainoric:«n lines in I'M*!, and gave a number of 
illudnitliHi'f i>f the 1us.->ctj of trade ariitiDg front Uie system of 
nniforin < )iiu'u'<'s p'''' ">ilo* Th> Mat of eoBflliMioni ha wached 
embraced the following: — 

"At the distAiice of ono hundred mil€« from dis mart, in the 
naual tariffii, a commodity ia charged one dollarwhere it might 
bear a diaiga of three, and at three hundred milaatt iaebaifBd 
(hiea dollan wbara it ooaU bear hot one." 

"The greater lh»4fiataneo the oommodity ia canied the lam 
dionid be the toll levied iip<m it." 

"However we deport fmin the charge which will yield the 
in'catoiit revenue, there will \k- an iticreaKo or diminution of 
tonnage, and, of OOUtse, alu nyn a derreaMi <if revenue. If the 
d^Mutaro be an overcharge, the tonnage will be reduced a 
quantity directly proportional to the value of the oveidiaign, 
and Uia revenue proportional to the aquaia of that departnM," 

"When the olject ia to obtain the graaleat poaaible revenue, 
it fa a general law, euaoeptiUo of aafiifcetoiy proof, that the 
charge for toll should not exceed half that duugo iriikh woukl 
exclude the trade from the line." 

"Where the most jndiciou.i charge is lovie<l, the tonnage of 
the line will I>e ono lmlf of the toiuiage which would be ol>- 
lainctl if no toll at all were exacted." 

"Whatever unneoeaaary tax is levied on the trade i.^ at least 
ao much deducted from the revenue of the improvement." 

In diacuaaing the mathoda that ahould be piuauad to derive 
dwgrealeat |H«atflronagiTen trade in artieleaorheaTy burden 
and small value, he laid down the following rule:— 

"To attain the greatest possible revenue from the trade, 
under an nniforni i liurKc. the profit received fron each ton 
must be equal lo t!ie expenjie of it* carriage." 

Tliia nilc hu» Injeii disregarded or violuled in many modern 
railway operattund, in the direction of undon^targes, aa perviiit- 
antiy 08 the rules relating to overchaigaa Were violated hy niiui- 
agem of IIm early linea. An immanae amount of fireigbt haa 
been eanied on ntilwaya at ratca that yielded no pmrflt what- 
ever over absolute cost of movement. Many causea contributed 
to Hiich practices, .«ome of the mo«t prominent of which are 
active i; v;uri<'!< iiinJ ix^urefsive railway war*. If Mr. Ellcl's rule 
ia even approximately correct, it may suggest advantageous 
ehangea in some freight toriSis wherever the desire to secure 
the fraateat pooaibla revenue, which ia alwaya atrong, ia not 



ma ootcnjcr dktwkcx r.\ii. and watck CASiuciai. 



The q^alema peitaining to fireight chaifca briefly < 
afaoTOk and plana for redncing the coat of ntilwiQr fr^hl mom- 
mental have an i tn I ort int bearinK on the railway qntcnwfidrly 
commenced and prion ted in 1S40. Hiero were few proUema 

then ni<ire earnestly difeuwd in encinei iini;, ci miniereial, and 
speculative cirt lcs, than the ext< lit to wliidi railwiiys woidd 
probably be abU' lo compete with canals and rivers a-n freight 
carriers. Tlie groundwork of extensive prarticid U^tt of this 
queetion had already hoen oatabliahod, by the rapidly advancing 
ehain of raUwi^ connadiona running pnnlkl with the Erie 
Glaa]; tin eommaneemiiBl of tho ooDatiuclion of tlw New 
Toifcattd IMalUbfoa^i the eaioeat advocaqr of the comple- 
tion of Knee which woutd (famidi railway conneedona hotwaon 
the city of New York and .Mbiiny, and thnopanllel the North 
river; the near apjiroaeli of tbu lieading railroad to the Schuyl- 
kill nntliracite regions for the jinrposc of competing with tho 
Schuylkill Canal as a coal carrier; the oinipletion of the Iliila- 
delphia, Wilmington and Baltimore which ftiniished a railvray 
link between Philadelphia and Baltimore and thua preaented a 
choice of rontca to ahippera who had prwdomilly dqpandcd «K- 
duaively on the aatniml and aitifidal miter nmtca coainecting 
the two eitiea; the oompletlon of a now raihny and a new oanal 
by the New Jersey componic!) connecting FhihMlelphia and Kow 
York: and vnrioiH other enlerpri.-<i>8. 

.V-^idc from lluf wmk^, on which the meritd and iletnerin of 
each of the respcclive lai i- and water-route niethixl-i have l)ocn 
tceted in thousnncU i f ci mp' litivestnigglca, extending through 
many yeaia, and chanictcrixed by every variety of incident that 
tlw laganoity, inventive genius and adventnroua aplrit of a 
progressive people could mggeatt a laige pcoportion of nU the 
railways projected in 1840 and buOtlbr aome yeara after that 
period were vitally afllectcd hy the varying a«peet« of tho irrc- 
pre«siblc conflict between land and water routes as freight 
carriers. 

Tlie topfigrapby of the r<iuntry crcat<\l an iromcnBO baaia 
of auch struggles, in the ocennic boimdar)- of the Atlantic aeor 
board on the eoat, the gulf of Mexico on the aouth, the lakoa, 
St. Lawrence, and New Tovk eanala on the north, the Hiseia- 
Mppi and ila (lifautarieaon thewcat, and the Appaladdan dtahi 
which separated the aeaboaid atatee ftom thooe lying weat of 
its mountain barriein. 

Under old systems there were only tw o great natnr.il outlet*— 
the Mississippi and the St. Law reni c - for the Im'.k of the pro- 
ducts of the interior portions of the I nilcd Plates lying w est of 
the Appahichinn chain. All niotlern .Vnicrican improvementa, 
whethor ntilwaya or canals, intended to ntfect the trade of tlvia 
vaat and productive region, have aimed at diverting portions 
of it lo tho Aalriola oratatea whid contained the principal part 
of auch Improvementa. 

Tlie entire trade of the country of national significance hod 
tende»l townrtis one of the four water systems which in 1S4(> 
Wi ll- t'iie practical boundarii -i iif Ann rli.in il^ vi 1. iimicnt. The 
trade all went lo and from either the Athinlic aaA on the east, 
the gulf on the south, the lakes and the .St. Lawrence on the 
north, or the Missiasippi and its tributaries on the weat. There- 
fore, ovary railway intended to aenre anything more than local 
purposea aimed at a connection with one of theee wator d>an- 
ncl8,and the projectore of nearly all lines or eombinationa of 
lines which were expected to become parts of a through route 
of considerable consequence oiidonvorcd to e.-<tHbltsh a link be- 
tween tvvo (ir more of the four great water fyjleins. 

After such c<innectioii8 were formefl, it still remained a ques- 
tion whether cxtcn-iive links would prove profitable, ami a lead- 
ing fitctor in thia problem was the relative cost of the through- 
rail movementa contemplated and tho rival movoments that 
could be niade over water roulH^ or oombinationa of rail 
and water routes. There haa probably never l>een In the trade 
history of tho world a contest so complicated aa that which haa 
arisen from the protracted struggle between these rival sys- 
tem:'. It li:is iii.t merely been ;i fi^-ht between an elephant and 
a wliali', i>r iH'tween land ^ontc^ nuifjed on one side and water 
routes on tho other, hut between the two rival routes of the 
lakes and the Mississippi, or the two whales; between various 
landroutaa loading aaatnaid, wbidi mjghtbaeompandtogi- 
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gantic elephant*, niul l'i'l«r.fn coniljiiiationR of elephant* witli 
little whales on one Hide and eonitiinntlonH of hij; whales and 
littio elephants nn the other. Two of the general tendencies 
tlint have provitileil ninid mmj muKUkMU are a steady cheap- 
miniK of the ooit of lr«i£ht monnnnts ancl aa increaao of Uie 
rdalire magnitude of Um nrnttnent made cmtwiud, poranel 
wtth the notaral water mile ntHkt lekm and the St. lawrence, 
ae compared with the momMnt made aQuthinid, Tla the Mie- 
■Mppt. 



If niethotU had not Im n iU'visr-d for rheapening rail move- 
ments to n niurveloui extctil, llit ir uliure in this pmit slruj;};'** 
would have been comparatively insi^ificiinl, l>iit the fai t tliat 
they were thua cheapcntxl forms ono of the niuH niomcntoos 
changes in modem iudiulrial hiatoiy, and one of the choapan- 
ing agendaa to irMeh attanlion waa fint diroeled waa the ap> 
plication of the Fulton and Ellet principles to extemiivo throiigh- 
roil movement*. Other* were furniahed by a lung line of enp 
gineering and mechanical improTemeola. 



PROGRESS OF STEAMBOAT DEVELOPMENT FROM 1830 TO 1841. 



rB Bttmber and tonnage of ittcaincrs of all claswa con- 
rtractod in the United States from 1S31 to 1840 inclusive, 
waa as follows: Niiml>er, 1.01.'; Lmnapc, ITfl/KC?:!. The iiriv 
constrwction more than doui.I.'.l jirevioiis labors of tlie kiiul. 
Vp to ISK) there had Ix-en t tiij-triii ti>l \,'>2i strami/r^. iiK-a 
niriuf; 2ljO,7(}r.IO toiiii. At) oflk-iai return, aomcwbat incom- 
plrt C b i^portioned »tcam tonnage in exiatenoe in IttS, batmen 
the tc^pactive itatea, a« foUowa.-— 

Nn of ttaM«. 

IMnK 8 i,m 

New Bampshin I 215 

Vermont 4 003 

Maauehnsctti 12 1.4 (3 

Rhode Island 2 COS 

OooDccticat lli 4.103 

Haw York t40 "Si'm 

Vtmhmv- 31 3. To' 

VtasiTlvaDla. IJM I8.24:: 

% 404 

19 e^soo 

6 801 

Viiginia 10 1.970 

Hoilh Ctaatina. 11 2,014 

8oiithClMnliaa.........,..........« 33 4.7<H 

OaoiBia..... n 4.373 

Vlorida... 17 i.97t 

M 2,T03 

W 4.9W 

41 «,3u« 

-a 7.007 

OfeiOw 10 UblM 

19 ^«lt 

14 too 

no mru 

or theie 700 ateam vcaaela, from which returns were received 
in 1838, S31 were in use on the Atlantic and {^ilf of Mexico, 64 
on the great northern l.ikrH, aiiil 2S."i r,n tin- n alrrs of the Mis- 
sissippi valley. Tlie ti'iii!;i'.,-e, so far aji returnotl, Wiut appor- 
tioned as follow: Atlantic niul gulf of Mexico, &j,04G; northern 
lalccs, 17,2S7i MinMisxippi valley, -l:).-!}'). Up to and including 
1888 there had Imxui built in the United States i,i;r9 steamers, 
oiaaauring 228||6io tons. ▲ liUle more than half the aloamen 
IsdltiiplolhattimeineeiqKiBnatlrflicniaexlaieDoe. Ilieir 
deatnielioa vaa peeuHafiy npid on the weatcm rivers. The 
number of steam vessels eonrtrncted in various .xections from 

1831 to ]R4f), inrln^ivc, w:vi iis f illows: Xi n (-latc". i"); 

northern lakes, Tiii; vu*l<.rn riven', 7L'i>; MnUlie and South At- 
laiitioalataa,19j. 

llU<)l-nUSSt7AE STEAKBOAia 

The tconage of the sleamen reported in 1838 was almost 

equally divided lictween high-projwnre kiiJ low-preiviure enprn s. 
the former being f.l.'JO.'} and tSie laiti r i>l ,770. Unt n wido dif- 
fereni c in tli.:* respect exisii'd in r<gar>l to tli'- tonnage of tlio 
steamer; of dilTorenl loculitieH. Thr .Mi^!-in.■^ippi valley reportc<l 
43,410 of high j.rcssure and none of low prewure; the Borthem 
laltes 7,986 of high pressure and 9,3ui of low premnze; and the 
Atlantic and gulf of Mexico 10,477 of high pressure and 85,469 cf 
low pressure. Analogous diftienoea have been perpetoated, so 
that, generally speaking, Atlantic coast steamboals are usually 
propellnl by low.pressure engines and Missii»ip|ii vulley i>t<^im- 
boala by high-prossttro engines;. The distinction is considered 
important bjr senBltve trarelen, as they regard the latter as 



more dangenxu than the former, and at various points thi|f 
have probably shared the view expressed by Charles Dickens, 
in di'MTit'iii.i; a li;>;li-jire8aure steamliunt he saw nljoul ISW, of 
wliiili 111' paiil. "It always conveyed Uiat kind of feeling to me 
\vlii<-!i I KiiMu'.d Ih/ Uki'ly toe\iK'nence^Ithink|ifIhadlodi^iBgi 
on the (irxl Jloor of a powder mill." 

Some of the characterii>ticH of steamboat travel on western 
walcisin 1888 are described intbefoUowiagoxtraiCt firom a letter 
written bjr the Hon. Levi Woodhuy, Aom Shawnee t o w n, 00 
April 16th, 1833: "Ttic top of our iKMit ia covered with coops for 
hens And pigs, ducks and geese, part for the use of the boat, and 
part for the New Orleans market. To etiterlaiii us and raise our 
lipirils to-dny, the captain jiointed out the plai e « here the boat, 
in ISi'ii, wliii li i.ad LufayeUn <in li.nii l, ran npim a fnag and 
sunk, the old gentU nmn karely escaping with life, and losing 
most of bin l»agt;age. We heard yesterday of the loss of another 
IxMt, called the Beeper, in a similar way, and some hundreds 
ofnileaaottihofua. Ten or fifteen live* were loot, bnt moat of 
those in tite cabin were saved, aa the oaUn floated oH; and did 
not abilc." 

Wrilin;; frmi below Mrmphis, on April l.Sth, 1..^ .t.iid: — 

"Our boat, Iwuif: on the lii^li-prcv-ure I'^ .'-teiii. lo.iv. s l)ir<iuj,-li 
the wairr witli great cpceJ, li'il wiih v.n ordin.iry noise. Kvi'ry 
time it starts, and almost every half minute after, it ii^snea 
groaoa Bke the lion or elephant, n^hen irritate<l or vexctl. 
Then oooarionally the steam ataita out of the funnel like a 
flash of lightning, <tnd makes a biasing noiao, that almost 
frighlena one to leap mwboani Cor aaA^." In lefercoce to 
the aasodationa on board, he makes several references to active 
gamlding operationn, and givei the following graphic picture 
of ono of the methods adi'iitid to wl.ilo away the time: "One 
man on Injiard luvs a large ciji t tidu of game cock.-' he 1.1 taking 
to New Orlean.<i, and which he expects to sell at from live to 
twenty dollani eneh. Another has a great number of common 
fowls for market at \cw Orleans. Yesterday they selected a 
rooster from each, and aftir a long battle CO deck, the com- 
mon dunghill cock rather worsted the game cock. They then 
betted high, snwed off their spurs, put on gaffs, lic., and very 
aoon both were run through the t.ei k; but the game oodi waa 
first able to stand again, and. tlierrfore, won." 

In "A View of the Valley of the MiK^i^^ijipi." piibli«hed in ISSI, 
the autlior, in his deseripticm of the ateamboata of that iH<riiKl, 
say-i: ".Mibougli iheRteamlioatsof thevcstaregenerally dei^igncd 
for carrying freight as well as passengers, yet it ia aatonislung 
what a number of persons oite of them can cany. Even a 
boat of 100 tons oflm carrica fifty cabin pamengewt as manj 
more, or perhaps twice aa many, on deck; and iritbal 76 or 80 
tons of freight ! And a boat of 500 tons, such as the Unda Bam, 
or the Red Itover, or Belfa.-^t, has often carried 100 passengera 
in llu ir cabin. .Vki on di < k, and 411) ton.» of freight, aiul withal 
nuirclied up the mighty Mi.<si-.iip]ii nt the rate of six or eight 
miles an hour. IniMicn>e numbers of p:uwcngcrs are carried 
from one part of the valley to another by these IxMits. Those 
boats which come up from Kmr OtIhm bring, besidM mer- 
chants and otiier ii^al>itaBta or atiaqgan, who occupy the 
cabin, hnndreds of Germane, Irish, and other fiuvign cmigmale 
who land at that port, and arc seeking a home in the interior 
of the valley of the Miwiasippi. On the other hand, tlioso 
which de»cend fn>tu Pittsburgh carry hundreds of travelcm and 
emigrants from the east, aa well as from foreign lands." 

Some «f the aariy weatcm river boata nada ramaricahly good 
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time. Itiar^ortad that QD UmMIi of JuiM, 11196, the ■iMUii- 
iKMtBeiinnakliainiidotlienm from Cinoiniuiti to touitvine 

in 7 hours Mid 65 minutca. 

Of a ettMtniboat in which CharlM DieVi-ii^ jounioyod down 
(he Oliiii I'rum Cincinnati, in l.vU>, lie fiiiil — 

"Wc had, for ourselves, a titiy stati^iooni, with two hcrtlis 
in it, opening out of tlic huIiiV ciibin. TliiTO wtis, umloubt' 
odly, aomelluDg wtioiiu-tory in tliis 'location' inivmuoh a^i 
it WW In tbc lleni, an<l w o hail liocn a grest many tiinea 
wy cnvely twommendod to keep as fiu sA pomible, 
■iMmua* tiM atmrnboats ganandly blew up ftavward.' Nor was 
Ihi^ At) unnecessary caution, as the occurmnco and circum- 
itanc-i-a of more than one eui-h futality during our »tay suffi- 
ciently t( .^liiii il. 

If the native packet.s I Imve nlrwuly <lf!M-til>i»(l h>e unlike any- 
thing wo arc ui the liabil of weiiig on wiUer, ^hel^e we^toni vcs- 
u]t are otill more foreign to all iih'iii '.yl- iiru iiLCUslomcd to 
Mitaitaiu of boats. I hardly knnw w h it (o liken them tO, OT 
how todwerib* them. In the finl place, they have no mnst, 
eoidage, taddei, flggini^, or other mdi boot-UlM gear; nor have 
they anything in their shape at all calculated to remind one of 
a iH>al"ii head, stern, sides, or keel. Except that they are in the 
water, niul ilisplay a couple <if padJIe-bd-xe!", lliey ni}i;lit he in- 
fended, f<ir anything Hint apjienrs to (lie eimtniry, to pierform 
some unknown ecrvice, hlt;h nnd dry, upon n mountain top. 
There is no viaiblu dock, even^ nothing but a king, l>lack, tigly 
no( oovcrcd over with burnt-out ftetbefjr epaikii, nbove which 
tower two Iran diimneya and a hoarao eaoape-Talve, and a glass 
steerage house. Then, In older, aa the wfo deeoeodi (oweida 
the water, are the sides nod doom, and windows of the state- 
rooms, jumbled as oddly togirther as though they formed a 
small fitrect, built ly the varviui; t:i>te-^ i f a ijnzeil men. Tlie 
whole is gnpporteil on iMiam.s und pillars n-sling on a dirty 
barge, but n few inches above the wattT's edge, and in the nar- 
row sfiace between this upper structure and this barge's deck 
■ntbeAinMMflnaaiid machlimy.tyenattlwddeatoeiwy 



wind that blowi, and every Morm of nin it diivea al«v ita 
path." 

Of a journey on the Mississippi, during the era w hen it waa 
bountifully supplied with snagx, ho said: "If routing up this 
river, slowly making heud .iL:/.i:i^t tlu' .-'.i i imi, he an irkaonio 
journey, the slKnitmg dnwn it w itli the lurhid current is alnuwt 
worse; for then the boat, pro<:eeding at the rate of twelve or 
fitlcen miles an hour, has to forro ita passage through a laby- 
rinth of floating Ic^, whirh, in the dark, it is often trnpoaiible 
to see befoteihand or avoid. All that night the beU waanevw 
silent fbr five minute* at a time; and after every ring the vmnI 
reeled again, sometimes beneath a single blow, sometimes be- 
neath n dozen dealt in quick succession, the lightest of wbidi 
Reemi 1 iiioie tli.in enou)^ to lieat In hw ftaO keel, Ba tlioq^ 
it had Ih.hmi jiie-cru.-'t." 

OS TII8 ATUUrrX; TOAST 

tlie origiiud type of low-pressure engines haa generally been 
adhend to, and moet of the important eastern eteambcata or 
stcamera traveno tide-wateta flwe fiom liability to a aumlMr of 
the peculiar perils and dangen of westeni riven, thtf an 

radically different boats, in several respects; having leas to fear 
fh>m snags and low water, and when they venture out into 
the ocean or it."i virinily, more to apprehend from hi;;h wavi* 
and storms. The .«|>eed, ('ize, and strength of some of llie 
Hudson river, Long Island sound, and other ejixtem boats 
I were materially in[!rea.«c'd at a comparatively early period. The 
: Albany, built in New York, in 1832, was 272 foct long, 26i Ibet 

!Iieam,and£iliBetdecpinthehohl,re|^aterinf MStQsia. Boats 
fauiH to tiaverso Long Island sound were broader and deeper 
than those of the river. One built in New York in 183«i, the 
Massachusetts, had a length of 202 feet, a breadth of 29 feet, a 
depth (pf lii;M <if TJ fi i l, and a l<innat;o t»f OTO. .Steaml<onts for 
trips nluiig t!u> i na-i oiit.-idc i.f the rivers aJiil ftouiids were built 
iL» early ll^ isjf j, :ni(l lu f.iro many years bad ela|»<Hi nteam 
1 Teasels were plying between all the principal porta on the 
I Atlamtio and golf ( 



RAILROAD CONSTRUCTION FROM. 1840 TO 1850. 



THE nunib.Ti'f miles of railroad built in the United .Stato-i 
front to ISU) was 5,015.77, the new mileage of eaeh 
year being as follows; im\ 4'Xm; IMl, C05.88; 1842, 504.«H; 
UU, 287.81; IM^ 179 jl6i ISIS^ 27&91; IMG, 832.77; IMI, m£l; 
1848, 1,060.48; 1840, IflUA 

The total number of miles built in each of the geographical 
groups was as follows: I. Maine, New Hampshire, Vermont, 
Mttfl8achuM>tti4, Rhtxle Island, and dmuectii ir., I,?'i;MO. JI. 
Ifew York, Pennsylvniiin, Ohio, Michigan, Indiana, ilarylaiid, 

CorpuraUmi U40. ttH. 

Gsorp I — i'/io'i'. yrw /I'lm/nMrt, I'trmimt, MatmA*" 

fflU. h'A-'dr /tim.d, I ' I'Mir ;i>ii<..a.„„,„,a„,,,,,,.,ll&n MJV 

Atlsntic :in 1 St. I.awre(ice. 

Bcrktliin; 

Boston uiiil Albany 87.97 

Kuilon, Clinton, FitchburK and New DedfunI MlU 

Ik>9tuD, Cur.eorJ and Montreal 

B<i&t<iQ and L<.<n''-'ll... ••«•...«. 

B<Mtoii aii.l Maine 12.00 12.00 

Boftoii an I I'ruridenes....... .................. ....... >••. .... 

Centnil Vcnuunt. 

Cbr«liirc 

OoDCorJ 

CoricurJ and Claremont 

Ounnccticut and Passumtwic Rivers 

Dorchester and JJillM:: 

DovfT and Winiiij iti^i.w 

Easteni ;. 1' Mn -.u Im.-rtm 13.70 

Eai>li m i iil Niw liaiup>liirej 10.08 .... 

Fit^:; iir,; 

Hnusi r 55.00 .... 

Maine rontrn: 

MaiiLliLHter ar.tl I-ivrrence 

NauiTtttuck 

New Haven miA Northampton 

Jsew London Northern. • 

New Ycak and Ksw England. 



Delaware, New .Tersey, and Di-lriet of Cohmihia. 1,805.57. III. 
Virginia, West Viigiiiia, Keiilueky.TenuesH'e, Mitasissippi, Ala- 
bama, Georgia, Florida, North Carolina, and Stjtith Carolina, 
1,218.87. rV. Illinois^, Iowa, Wisconsin, Missouri, and Uin- 
neaota, 97. V. Louiaiaim, Aikaniii^ aind Indian Unritoiy, 

The names of the linea bjr «r to which these additions of 

milr.i^i' wi ri' iiirule. and the Tcars in which they wen oooi- 
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BAILROAD COltBTRVCnOHr FROM UJfi TO USO. 



Corrontlon. jgH, mi 

New York, New Haven and Huifeld. .... 

N«w York, BucUin and PiotWmm*..,,,,. ....... „,. .... 

Northera (of Now UamiidilMl , 

Norwich and WurctDtcr 001,75 .... 

OM Colony 

Fittslidd and Korth Adami 

FDfdaiid,8aMrad rortafflontlu....,, .... 

Poiiaiiu>aIh,OniiiVkUBmi>dO>iMnf.»>»->««>.....* •••• <!.• 

ProrideoMMid VmiwIw,.... .... .... 

Butland .... .... 

Stockbridgo and Pfttlddd 

Stony Bnx>k .... .... 

SuUlrma County 

Vermont and Canada •.■.••.•...*•.....•.••....• .... 

Vermont and Haasacliusetla... ........... ............ .... .... 

WUtnqrvilla and Machiiipart 

Wandtir and Kuhw 

GaMr II.— JTm TvrK Annqftamia, <3M», MiiMgan, Itt- 

dSma, jrarylBiMlL Ddamn, Ntm JtrHjf, Dbtriit 
fgmlfa 

BkUlnion and Ohio. 41M 

I CtevilMidLa *•■«■••«••• »••••• •••• •••• 

I Mid Pemuqrlwiia. 

Dctntt. Oiand Bmn and HihniikM KJ» 

Hi. «,« 

.... 

Lahigh Goal mui VftTtflrtiM Oompray. irJO .... 

Uttlt MiMri. 14.00 

Utth Sitaylkffll VavlsiUao Sallraad and OotI Oft... 

Vmg Mnd. vtM 

Lykeiu Valley Railroad and Cbal 0Diiii|MB7... 

Uicbigan OantnL tO.M 

Mine Hill and Sehajriklll Ha««a... .... 

Morris and Bmcs..... .... 

Mount Carbon and Port GHlMni..i.....ii.......... 

New York Central and Hndicm Blw... MM 

Haw Yoilc and Harian... 

KawYafk,UlwBiiaandW«rt«i 4Mt 

Oswego and SyiMOM.. 

I'htcnon and Rauafau 

PennnylvanlB 

Pliiladdphla and Reading tM .... 

Renssaloer and Saratoga .... „„ 

Sandusky, Manaficid and Kewaik .... .... 

i^Iiuylkitl Valley NttviKution and Kailrood Oompaqj .... 

Tcrrc lluule nnd South-eastern MLOO .... 

Trey and Oncnbuih Bailtgad Aiw ci a tt oa. 

ValoB (of Kav Y«fk)....,. , 

Omm UL^Fkyfata, Wt* FkfMi, AMdm, nmmu, 

AhM OiraUM......... .......tMJO 

Brigbtbopt 

OoruUna OmMmL.... 

,M; IiPabaad VawOtkHw.. UM .... 

UngObBpany. 2X.W MlOO 

QiWiiHItaaid OolamUa.... 

.... *•«« 

•a .... .... 

Woath OmwHhm.... ■..*...■.>■...............■... ...... .... .... 

BalaWiaad Oailga. »M HIM 

TIAabaiK "ad Meridian.. .'.".'.'.*..*.'."....*. 

I (cf Alabama) .... 

WM .... 

CMa>g» mi Vait^w ml Un. 

Wafa^ GhHtar and Wwlaro 

Gaoor y.—louSrima, Arbuau, Indian Tcmtary 

WMtFeilciana. 

MILCAOS AKO COCT OF OnRTBtYTION IX TACH STATE AT END 
OK 18.V1. 

In addition lo the construction mentioned in the above table, 
there were considerable additions made to mileage in 18S0, 
vbicb increaaed the entira milaaga to auch u extant Uut the 
otnms report of 1860 ^VM tho auiiibar of ndln of raOnMid in 
operation in ouch of the atateo at (he end of IflSO, oad the ooet 
of oooitmction, a» foUovo^ 
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TtotellTnltadBtiUw 

rjkcme iuilhoad pROinHTTB, 

mie lliltoric events which happened during th<> fifth decade 
iniludo th<^ nnnexftlion of Texas, the Mexirnn w.ir, tln' ai()iiiH:- 
lion of CaUforiiiii, and the definite cclllonieiit uf the imith- 
westem b«)undary line, which suparali-s British C<i!uiii!iia fruni 
Washington Territory. The large extension of the "are* of 
freedcm" on the Pacific cooiit, snd the grcftt nish of emigra- 
tkm to tbirt region alUr Ihs diaooveiy of gold pluem and 
minfls, Iqr mter nd owlmd routm, wpmded mtioiHil ideas 
in regiud to prabaU* tmniMirtiitiaii muili to nich sn extent 
that before the close of the decade the ablation of prtijccts fur 
wiiistriu'ting a railway to thf r'licific recast was comnicnroil, 
and Oongres* had n)mlc rn> apfiiiii.riiilinu of f.TO.OOO to defray 
the exppnsea of «urvcya of routor<, fr uii ihr v .i ji y (T lliu Missis- 
eippi to the PuciCc ocean, of roads and railway."!. Progressive 
men no longer ufkvtl whether the Alleghenie« could be crossed 
bf the locomotive, for thai problem was belog n|ddly aolvod, 
bat irbatlMr pm^cel nU raulee could ever be faandwMch 
woM lend tbraui^ tiMBioolqriaonatidiMmi otber tomriiig 
ran^ which lepaimled (be Padfle from the ccotnl porlkms of 
the cdunlry. 

BAtLWAY jCOKXKCHONB DKTWKES tub ATLAXnC COAST AKI> THE 

Knmnm vaixct. 
Tbemost lenarknhlR and pcrmanenDy meflil derelopment 
(tf the fifth decAde, and e.nrly vcflra of the dxth decade, rcmiUml 

from thn ju rsislency with ^hith prr j.M f.ir n i uring raihvny 
coiiiiP< tii'ns lictwccn lca<hnK Atlaiilii' .icalioiinl r itif.* and water 
•^Vftcin-! «r-t of the Ap|ii>hii'hi;iii i hain Mi.re l'LMt>>; piuhed for- 
ward. This was tlie great work of the era. It was firvt acconi- 
piahed at the extreme poiots, in or about ISoO, Beaton, on the 
nocdi, ■ecttiing oootinaoos rail ooonoction with the hdceej 
throticfa the MssiacfansetU Unes, subsaquantljr known as the 
Boatoa and Mkmr, md Iho liakt «f ihort nulwajrs running 
paranel with the Erie dMal, wliicb were flmnally united in 
lfC>3 under the title of the New York Central; and Gc<irgia, on 
the Hmlh, ihroiigli the Wcftem and .^tlantir, hiiill by that 
state, niui e.Tloniliiii: nmn Alliiiita i 't .iHaii^u^ii, «iTiiring a 
tail connection U twcon thai lily, ^^ l.irli wan reai hiil hy ihe 
bead water« of tlie Tenne^we, one of the njost important of the 
tributaries of the Miaoarippi. and roads leading from AtlantA to 
Geor]^ seaport*. While these achievements were progr«Ming 
Clw 9aw Yorii and Erie WH iHMdIr wcadinc ha wv WMtMrA 



to fttmisb a rail cooneelioa betnaea tlia cifgr of Xaw York and 
lake Erie^ at Dunkirlt; the Pennqrlvania BaHioad waa CMaaitig 
the Alleghenies, with Flttsbiugh, the bead waters of the Ohio, 

M its objective point, and tlin Baltimore and Ohio was advntie- 
iug toward Wheeliii;;, a point (>n tho Ohio river, hx iUffl a t>liiirt 
diKtauc'o liclii-,v rittibur^'h. Tlie main hne* of Hum' llin r rail- 
ways Were f ill ii niinjileted at an early pi riuil <if the (sixth do- 
cade, llie >'i-H Viirk and Erie being op-.ii'<l to Dunkirk on 
April 22d, 1851; the Western division of the I'cuMflvania, 
which extended from the western end of the Portage Bailroad, 
being opened oafieplembar lOtb, 1802; and the Baltimore and 
Ohio being opened to Wheeling on lanaary 1st, IflSS. bi ad- 
dition to these movemenU, the IIuiLwm River Railroad was 
opened between Kew York city and Eojit Albany on October 
3d, 1851, tbu8 ftiniishing a rail eonnaetiaa botmoB New York 
city and the New York Central. 

Thus four great eiv^it and west railway trunk lines, connect- 
ing Boston, Now York, I^ladolphia, and Baltimore, were com- 
pleted at an eariy period of the alxtb decade. On the south, 
Geoigia had eecared a similar connection, and Soutb Ca i ol in a, 
although baJBed in ber first plan for readiing Cindnnati and 
Louisville, was cndeavoting to aceoni|>lish the same end by 
other metlioda for the benefit of Charleston. At intervening 
poiutu ^tri'iuiijii* I'il'ort* were ukuIi' t'l |.',-i. o tiif Aiipiilin hian 
chain by rfiuteii intended to promote the euiijmereial intenasls 
of Norfolk and other cities of Virginia. Mobile was hIm) pre* 
paring to extend a railway northward towards the mouth of the 
Ohio, through the Mobile and Ohio. In the extreme north, 
DoKtnn was not only promoting the cooalractiosi of rival routea 
through Vermont, but the Atlantic and St. Lawrence, leading 
westward from Portland, through Maine, New Hanipi«hire, and 
Vermont, was opened from Portland to I«tand P<iint, Vermont, 
on January iXKh, IS-V!, nn.i in .\n;;u-t of iL.it yvar it \v;i^ ic.iswl 
for 9VJ ycani to the tirand Trunk, of Cuniidn, and thus made 
the eastern link of a fifth trunk-ruilway COBBaclion batWWO 
Western and Nurthern .\tlantic states. 

TABIOL-S flELDS OF RAILWAY mOGBfaB. 

Inadfitiantotho conatiuetico of a ooneidoabla number of 
useful local lines, the oonstniction of many of the Hnki iubs^ 

quently used in some of the numerous routes that connect the 
waboard with the Mi»^i!<l«ippi valley, and the emiinu iircim nt ui 
e.xtension of lines intended to inipnive llie railway approadu'S 
to tlic anilirscilo coal region.^, two other movements of genend 
sipnifieancc were progressing, one of which wa» tho iniprovo- 
nient of the rail connections on tho great north and vouth 
throi(gh-n>uta a^jaoent to tlie Atlantic coaat» and the other tho 
commenoement of the conatraetion of nilwaya In vartoua po>^ 
tions of the Mississipi^ valley, which were intended to assist its 
inhabitants in their strennoiu pftbrt.< to reach dooimble markets 
for their ouridus protUictK, iiili< r by cjttrnsion* to liiki rivers, 
or cnnalfi, or to «on)0 of the railv\ay lini'H then rapidly advanc- 
ing westward. 

Ttic direction and i>omo of the charactcriMics of railway pro- 
gress have at nearly all times, and especially during the fifth 
decade^ been affected by the complex political qritem of tbo 
United Statei^ with ila divmon of authority betwwa the eeotial 
or Federal government and the various eaainuNnraaltfaa^ Aa 
all the eariy charters were granted by some one or more of the 
ptate legisliitnre.'', it w.i.» natiinil that tlie effect i fiiiiy pur'.kalnr 
line proposed on the pr<i>perily of the i-tate it \mi:< iiitemled to 
traverse ithould 1m> Boriously eoii.'-iJiTed in eounriimn with the 
queittion whether the charter ai>p]ied for should be gmnled or 
refused. Ttiu traniiportalion vystcmsof all the original colonies 
bad been based on the idea of promotingt aa fiv aa possible, 
trade fhm tbeir interior oonntieo to their aeaboard dtiei^ and 
dtKouroging movemenia flnm the interior to a^faoent slates, 
except HO far as they were imperatively demanded by local in- 
tere*t8. Thi* style of proeixhiic was nilhered to while tho bagis 
of the existing railway ifygtem was being ••^talili-licd with a 
tenar ity which ha.< left a deep impress on its fuiHl.ini< iil;it fea- 
turesi, and it wat only through many ftnijrgl<-^f i Kfiuliisl 
changes that leriuuii innovations finally occurred. It iiocea- 
sarily happened that a leading okgect of the through railway 
autboriiad in aadi Atlaatks icaboaid alato waa to 
tha oonmaKaof ito aaaboard dli)r,aad i 
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of UnCS intended ti) iimmoto ttio pn i'-f>rrity 'if rival ri'.icH, 
Slirh as the rrowini^ of norlh wfHt'^rn IVjsiiayls.inia Ijv the 
I^ikc Slii^rr', of iiiirlii-iM.-t.Tii IVtuD-'ylvani.i \<y Erie, or of 
Rcrtilli-westfm Punnsylvunia by tlic UaUimorc iinil Oliio, usually 
encountered bitter oppoaition. The process of breaking down 
utiito bamets duhIa oompuMtitely litllo hi»dw<^ diuing ihe 
Aflh doado^ mil hum! of tlw (wntnomrealth* acted on lh« 
ciiArtora propoaed Tcrjr moch m if tbey were entirely indqjend- 
cnt of each other in the Ihlleat aensD, and as if qimkioiw rdsl- 
ins <ho j;niiu of the riglit of Wiiy to railway'* intijiilri! to 
f:iciliriitc inl'Tri>i!r«e «illi the liailinK citicB of other states 
nhoiiM l<p il in tlie spirit that woiiUI pWUntHBlWr fH'Iflf'' 

the legislativo lM«lies of di»tin<'t kingdoms. 

IN THK VKVi trXCII^NIi STATES, 

more odloamfe constructed! during the fifth decade than in 
any other aeotioa. Tbia ia (be oolly decade in whieh aoch a 
geographlcftl diatrihatlon of new mileago haa occun«d. In the 

previous decade the Xow England states built only a little 
more than onp-fourlh as many niilca m the pt.uos in j^rouji II, 
and in the di'i aile extending from TS'iil lo im Uit'ivc, they 
eon»trU( till !o< than one-sixth as many niili-« iih the stati s iii 
group II, only a little more than one-fonrtli afl many niilt ^ 
thc states in group III, and only a little more thou oao-lbird us 
many miles as the states in group IV. A con^^idoraUamunber 
of the citiacna of Now England, however, havo been eM^tion- 
alljr active in pronNtiQKtfie eoaatrnctiaa of railw^ji in other 
atatea and teiritorfca ever rfnce their own eariy nnaairan oom- 
pleted. 

Among the reofions for the cxc<;ptioDal ac^ty in New Eng- 
land during tlic fmrlh dcejule, the mort promfnetil are prol«i- 
My to lie found in Ik r pujierior finiiru iid condition and the goo<l 
fortune which had attended the important railway enterprises 
ooauDcnced within her boundaries during the third decade. 
The panio of 1S37 and the coUapao of Mate cradit about 1842, 
put bade railway progreai at leaat ten yean !n many aecKona 
of the country. The western, Bouth-wertem, and some of the 
Southern and Middle states (e^pwially ronnoylvania) ("unerod 
very severely in credit, and eajnuily to prosecute great under- 
takings. New Eiifiland, on the contrary, reenper.ited very 
rapidly. Her own eitixens had fumi.'ihed the principal part of 
the capital used in her early railways. They owned these lines, 
and on account of this ownership had cxercii?e«l over them a 
jealoua aaperviaioa, and enaured profitable icwlta whenever 
tlief vera poaAle. Aid granted Igr itatae had rapnaantod 
comparatively amall aums; no state bonds had been dlshononxl 
by a failure to provide promptly fbr interest obligations; and 

the fact that no ii;tr r:ial iiii]'ri ivenientH of con.iiiderfthle ina;;!!!- 
tudc had In-en umlerlakeu liy the'^c elates loA, the Held clear for 
the corporate elTorls of comparatively small companii's, a largo 
proportion of which have since enjoyed a career of alini>st nt>- 
intoniptcd proapcrity. Kew Eta^and then, as at the present 
day, ooutnined a remarkably Iwga munfaer of independent 
coiiventoi,c*di operatiiit • niattTCljr imaU anonDtof mile- 
ageu Of wveoly Vew Enghwd eonpaniea fcported la 18S0 
only three had linca more than one hundred miles !n length. 
Tliey were the Rutland and Murllnglon, miles, and Ver- 

mont C'entnil (with hranth), 120 miles, of Vcniiont; and the 
\W-''tem, of Mas.'iai lni'^< tis, 117 '^l miles. The average length 
of each of the Kew Kngland roads, in was less than 3C> 
milee, and the average ooet, per mile, wa^it about 93S,S00. 

The exceptionally long linos raprosentcd, in the caae of tho 
Weitem, the cflbrta aabaequentfyeooibined under the ooipomto 
name of tliA Boiton and Albany to extend a railwar llrom the lint 
to the aecond of thoae cities, for the purpoae of malcing a com- 
binatiun with the chain of railways from Albany to the lake", 
miw part of the Xcw York Central sy.«tem. The operaliems of 
the \\'< -ti rii were exceptionally succc«t«fu!. Tiie ri lad ]>aiil go.jd 
dividends, and at the imnie time rendered pn-at sen ice to Bos- 
ton and Massachusetts by diminishing the cwt of tnuuporta- 



r;ty, ami it w.as expncteil that this achievement would render 
ininicnsc scr\ ice to IViston, in the way of advancing her rcla- 
' tive rank as an .\nieriean ctjnuncrcial eir-i-oriiim. N< w York, 
however, diil much to thwart this tendency, l^y greatly ref^tricl- 
ing ilie iiiiHiy of tho railways which paralleled the Erie ('anal 
aa freight carricra, iuaamndi aa all flight carrii^^l over their 
linca waa obliged to pay tlw tolls chaigod on the camils tmtil 
an act rcpeaKog this tax was passed in December, U&l; Iqr ro- 
ducinf; the tolls on the Brie Oiinal; and by hastoung the com> 
plction eif the Erie Railroad in southern Kev York, which was 
huilt with the cxpectiition that it would become a successful 
I rival of the more northern Innik line, a:i l t\i\iK rendiT grenti-r 
servieo to the city of New York, iu a couiatercial acu&e, thou 
Boiton could poaaibly deiive fiwa the Wealeni and ita advau" 
tageous connectiona. 

Fully cooiciotu of this danger, Boston cnterpriao and Ooston 
capital looked in another direction fbr the aooom^iduncntof 
the objects that were not likely to be Itally served by tho West- 
ern Railroad, and, therefore, aided the construction of the 
lenf:thy lines in Vermont for the purpose of making a connec- 
tion throuyli llieni wiili tin' \saliT .-y-iti leading fmin tho 
wrM. ."Several MussaeiiuMits lines were used as links in this 
-y.-t. oi.r of tin- nioHt lnipi>rtant being the Boston and 
Lowell, lleforc tho end of tho fourth decade Boston had three 
railways radiating in three directions, which were the pioneers 
of the UasaachuaeUa system. At the end of the fifth decade 
she had seven linca, extending to or towards the adjacent statca. 
Other New England railways wliich had more than iiscftil local 
significance, aimed at establishing connections between Boston 
and Maine on the north or north-east, and bi tween 15o!-to:i and 
New York on the .*<iuth- west, and the Atlantic and ."^l- Lawrence, 
of Maine, whieh by extensions through adjacent states Ix-e.'imc 
an eastern link of tho Grand Trunk (of Canada) leading to 
fortland. 

■niF. ii,ui r.o\r»^ or KBW YORK is ISTO 
presentoil a singular eontriwl with lho«^ of New Knglaml, in 
the matter of diversity of ownership. Of the entire ndlea^e of 
l,4iX;.10, which had cost 165,456,123, or an average of aImhiI 
f |i'>,i>'jI> per mile, more Ihan half the mileage and nearly two- 
thirda tho coat were l ep w a a n ted bgr tiro lines. Wbotianow 
the New York Central (with biaodiee) was *B mHes ia lengfh 
and had cost taO,023,8C3. The Xew York and Erie, then not 
completCfl (with branch), waa 337 miles in length and had cost 
fJO,tiiV;,L'viS. Tlie New York Central of l!-.at .lay ili.I m l in. hide 
tlie Hudson River <ir the New York and Harlem (xviih brani lies); 
which were sulfrenuently united with the Ni w York Central 
I system. ITic IhuUon River in 18.W li«<l a mileage of 74,71, 
which had ccj«t t6,CMfi»\; and the New York and llarlomhad 
a mileaito of 8017, which bad coat $4^,372. Thoae lines were 
subeeqoea^ embraced irithin the Vew Yotfc Central, and if 
the ooet he addad (o the Kev Ynk Central figures given aborc^ 
and the coat of the Kew Yoik and Eric, the aggregate irill be 
$51, -It;:!,! CI, leav:n'„- a Intal .if i .nly jn4,r«2,W for all the other 
railways in isp.ruti. .ti in I lie hia'.e . .f New York in 18.Y>. Several 
of tin HO line-., h.nv. ver, were l.iiilt for the ]>urpo!se of diverting 
thro'.i -.h weeltrn tr.ade from various other points rjn tho lakea 
than li-.iffalo, and New York was in a fair way (as sulwcqucnt 
dcvulopmenlahaveabowa) to be aa succoesful in maintaining 
tliroq^ wertem trade coonectiooa during a railway era, as she 
had been during aa era of eanalL 

One of the moat notable featnm of the railway development 
of the liflh decade is the extraordinary ext< iit to wlii. h eon- 
struclion J) roj;re.K.M il, during that pcrioil, on tlic vtirious liacji 
Bubsenuently designated 'M the Vandeibilt ^fstem, not oii|y in 
New York, but in other atatea. 



tSt MlW JUKI, 

at the end of IS.'iO, the SOfttt Buhs in operatie 



whii h had 



eort $'.>,:11>', ICI-1, or an average of about $-W,;j70 per mile, con- 
pitted, in addiii<m to tho Camden and Amhoy (with branches) 



lion on ataplo-food producta forwarded from the weat, and iu of HQJStl miles, and the Kew Jeney, with a mileage of 88^ 
devdoping local indtnttiea. The entire line formed by the irlilrh had linsii mmrsHiil Tmjencowiiilliljjr.tn n mi—^ 
Junetionol the two systems wentioned above in MassafhaseMa of9.50niilcaofdnC(aitnlof Bitir3atS(|]r,tiitnnv«(]rprenile- 
and Kew Yoik waa one of the flnt, if not the iint, tolbrm a ing project; linktor conaeefiotis of flieVTewToiic ami Etiefn 

direct through-rail connection between the lakes or water syj- the northern part of the state, and the Mr rri? and F-*sex, with 
terns west of the Ap pa l a c hia n chain and an Atlantic seaboard i a mileage of 34.02. The Central of New Jersey and Morris and 
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I>«ox wen piaumakly located with the ^ ii w nf t1ii:dly rnu1<inf; 
tudi oanOMtkKM M were subeequcutly fonneU wiih lines Icad- 
iiy to iIm utduMita eoil iQgiciiw cf BmiqrIviiiuL 

nniBTLTAXU, 

■( tijo and of 1850, bad miid« le« relative proy—lawJlwy 

development during the preceding trn yeMii tbm my Other 
»tiUc, if duo tilluxvanco i* tiiiido f^r tin' f.u-: lh«t hv mileage 
hail rxciHtli'd t'.int of nny oilier conimuuwiMllh lo 18!50. In 
oil!;. 1 1' 1 iiiM i iiiiin wiut tlicro any movement of c^'ti ! ! mI Ic 
»igniliv-jincc wlum v ur. They were the Fhilftclclphia ami Jvcjid- 
ing, which had completed iu main line to the Hcbuylkill an- 
thracita coal icgion^and had a reported mileage of 85, nnd the 
RniiiylTaaia Hailroftd, than being lapldly jwahed fanraid aa a 
eootinuooa railwiiy between HanWHUg and FHtabutgfa. AaMe 
fifom these two roads, of which the former was well advnacod 
diirin:; (!h' f mrih ilcraili'. iuiJ the Itittcr the only imi>ortant lino 
iirr.'iiiuti d duriiiij tlie liTth dcrailr, railway progress was al- 
III".-'. ^iHjN'iiili il in till' riitiri; 8tjili', miii tln'ii' witi' fi.nv vUilile 
indicKtiun« of the trcniiiidous forward leaps that Wcro to W 
BMdo in the next dccndu. It would bo difTicult to explain fully 
wlqr Penuylnmia had appareally become a Bip Van Winlde, 
but aom* of Iho intinna «m yrolMfaly fanidMd fay the «dl- 

cliait«red by the state, the disastrous iliumda] reenlt of the 

openiti<>n of a numlior of iho stjite WArku r>( inlcnial iiiijirrive- 
mcnt, and the lat k of gutMl furlune, which liad rii^t a hli.;ht 
iijM .a .■Jiuni' of (he eiittriii.*e<i undertaken hy ]irn.itf c i .:ii<i.i!ii< -i. 
The Philadelphia and Trenton, 28^ milc« in Icngtli, which hail 
been adopted aa part of the Ej-stcm of the United Companies of 
Kew JenHqr> foniiabed tbeo the moat hopofiil indication, and 
■iBoat Hm «iIj«im Ib a* tntii* ooomioirmallli, that nflwaya 
eould ba mad* proHlalila aoleqpriaes from tbo conmimrrmont 
of their existence, and this line has, perhaps up ti> the jircM-nt 
time, coMit. Ill iisly yielded a hcttcr return on the origiBal in- 
Toelmeiil tliiif. any other line in tbo United Statt-^". 

All lh(' railways in I'l'iiujiylvania, nt the end i f I'v'id, accord- 
ing to the censu.s rctunis of IStV^ had an agj^ri -^iuc l. iiijth of 
tSUM mile«, and had cu«t $41,(>S3,(X34, an average <'f a ^i<tl'' 
more than $SO,7iiO per mile. Aside irom the short coal roads 
leading from the anthcBcita ngutm to a^Qaoent water ehaanels, 
and Um nada already named, (bora were aearcely an/ railways 
in Ftamylvanla except (Iioea which had been eonstmctcd pre- 
I to MtO, and a very few shi irt linoa. Tlieso exceptions in 



dude the Blnt« nkilways, the ("mnlierland Valley, the Franklin, 
extendin)? fnnu ('luiniber^bnrK to Hu^erstown, Marjlaiid, llio 
Philiidelphia, Gcrmantown and Xorristown, the Pbiludelphia, 
Wilmington and Baltimore (of which only 19miles were located 
within tliestateX the Hog* (with branch), extending northwaid 
to Bontbem New Yoifc..tbe Wrightsvtlle, Yoric and CM^ifaaig, 
and portians of tiw Hew York and Erie which eromad flie 
bottndaiT IhM into nottbam Bouugplvanla at ptaocawberaH 
nu» impoaaible 10 aecaie a dtabaUa a4iaeent route in aoo^ant 
Kew York. 

ns nanoyivaau unaow. 

Hie bopo» and n liance of the slate, for CTton.Hive (h.irougb- 
finea within her onn b< <undnrie8, with a proliahility of i>ccuring 
iWiiraHr connections in western states, so far aa they were then 
lypiilled by actual developments, were fixed solely upon the 
BniHiylvaaia Railroad. The ricws prevailing a abort tima 
later in regard to thia antefprise, are shown ^tbetbUoiriiv 
extract from Andrews* Beport on Colonial and Lake Trade, 
dale<l August 10th, 18^2, and published as a United States gov- 
eriuiicnt dix-nmrnt: "Tbo object of the Pennsylvania Railroad 
i* to jiri .viile a UrttiT avi iniefor the tmdo l>elwecn Philadeljiliiji 
and Uic inieriur — one more in harmony >* 'lh the works in pro- 
gress and operation in other Htatee than the main lino con- 
stniclcd by the commonwealth. The latter is not only poorly 
adapted to ila ol^Ject, but is closed a cooiideiable portion of tlie 
year by frost. The mareaatila clasiaa of Pbiiadelpbia have 
long felt the neoaarity of a work better adapted to their wants, 
and fitted to liccome a great route of travel as well an com- 
merce, from the intimate relation that one l>ears to the other. 
It i* by thin inti ri-!'! tlial (he almvc w irk w.i^ [m [.mmiI, and l.y 
which tlie uieMU have been furnished for it« construction. 



Tlic conviction of which we have iiiM>k< n h i* l.i i n in-triiniental 
in procuring the money fur tlii« jinjcrt as Hut a.i it i ould be 
ei i.iKiniii ally exj>ended. The w irk has been pu.-lud f.irwanl 
with extraordinary energy from its coromcuccincnt. Already 
agrcnt portion of the line has l>cen brought into opecatioa, and 
the whole will soon be completed. 

The PnmvlTania Bailroad eommcncea at BairiabBg^aad 
ezteada to Pittibnii^ a distance of 990 miles. The (enant 
route of the road ta favorable, with the exception of the 
mountain tlivi.'iir.n. Tlie funiniit is rro:*sed at nl>out 2,200 fert 
iiIm>vo tide-naler, iiivuIvitiK >;radierit* of Vi feet to the mile, 
which are Ic^s than tho'^e rf-^nrtcj to on the lialtimore and 
Ohio Raitrood, and not much excec^ling thooe profiiahly wnrke<l 
on tho Woatera Railmai^of Moaaacbusetts. The route U grade<I, 
and the atmetures are prepared for a double track, which will 
be laid as aoonaapcanblo after the first shall be opened. Tb* 
coat of the road, for a rfngia track, is cti mated at 112,900,000^ 
of whleh 19,750,000 have been already provided by stock sub- 
-seriptioii'', Tlio Imlaiu e is to he raiseil hy an issue of Itonds. 
The road is to be a rirct i l.is.'? W'lrk in ovory rc«pcct, and is con- 
structed in a manner fittini; t)i« great avtBue be t ween FhQa. 
delphia and the ^\■estcrn states. y 

As a through route, IkjUi for trade and travel, there is hardly 
aworttof thekiodinthoUoited Statce p oai c e ui nKreaterad' 
vantagBi or a attuugei poaitiao. Its western teiminoiv 
burgh, ia already a city of nearly one hundred thousand in- 
liiibitanls, and its population is rapidly increasing. That city 
is the si at of a largo manufacturini; interest, and tho centre of 
a om^idcrahle trade, luid a road connecting it with tlie com- 
mercial rn<Hr'<{Hilii^ (;f the state omoot ftU to commond an lni> 
men-se ami lucrative tralhc. 

Tho wc^itern connections which this road will make at Fiti^ 
burgh are of a most Cavoralile character. It already has an 
outlet to lake Erie throngh the Ohio and Penn^rlvania, and 
the Cleveland and Wellsrille roods. The former of these is 
regarded as live aitpropriate extension of the Pennsj'lvania line 
to the central and we...tern portions of Ohio. Thrr.ii^h the 
Pitt.-l'Uri;h and .'^tcnbenvillo rond (a Work m-n in |irnf;r<'>«), a 
(■ntjnc< tion will bo opened wi:ii ihe Sti iiin iiville and Indiana 
IJiiilroftd, which is in pn>grc«« from Pteubenville to Oolundms. 
Tl)c8c lines, in connection with the Pennsylvsnia road, will 
constitute one of the shortest practicable routes between Phila- 
delphia and fleotaal OldB. 

The PennsylTinia Rwd moat aho baeooM a route for a cob- 
siderablc portion of ISm travel between the 'Western states and 
the mor»i imrtheiTi Atlantic cilif.s. yrmii New York it will 
cotistitute a Klifirter lino to ei ntral Ohio than any ofTerod by 
her own works. It will, for puoh travtl, lake Philadelphia iu 
its course — a matter of much importance to tiic hu-siness com- 
munity. 

The route occupied hy the road is one of the best in the 
country for local traflle, posssssing a IhitUe soil and vast mine- 
ral we^lh in ila coal and iron deposits. Prom each of these 

sources a large businees may be anticipated. The whole road 

cannot fail, in time, to Ix imne the Ri al<ifa Rri al nianfai hiring 
interest, for which tlto coat and iron upon the route will fur- 
nish abundant malariala " 

nKLAWABK AKn MARTLAITD ROADK. 



In UGO the raUwaya oi DebwareoaoaatedoftheMewOaalla 
and Fienehtown, 1&19 milee in Ua^ and S9 mflea of the 
Philadelphia, IHIminglQii and BaUiaMMeb Their HsngtU 
length was 80.19 miles, and the cost of construction wae 

t2,'JSL("HX"l, an uveratre of aln'Ot $."►8,500 per mile. 

The length of the railways in Maryhiitd in IS")*! was 25;?. 40 
inil<-<; the ci iHt iif con^itnii'tion was $ll,riS<),8()iS, an average of 
about H5,"0 per mile. Tho lines consi.stod chiefly of 5ti miles 
of the Philadelphia, Wilmingt^jn and Baltimore; iTM miles of 
what ia now the Korthem Central; 81 miles of the main line 
and laanelieB of the BolUmore and Ohio, and 30 miles of ita 
Washington branch. The only otlier roads in the atate were 
short linea leading fW»m the Cumberland coal regions, and the 
Annaji'ilis and KIkriilge, which bad a mileage of 21.50. The 
Niirthern t'lailral, liowever, had cxtcn.sion-i in Peunsyh'nnift, 22 
miles in length, and the Baltirnore and Ohio extensions in ' 
ginia (or what is now West Virgiuia), 97 miles in length. 
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IMPOJtTASCE OF INTERIOR WATER ROUTES IN 1860. 



THE n.\I.TIMOBR AND OHIO. 

TTiL- rtjjgreijato Iorif;lh of the lines of ihi- Hnltimore oiul Ohio 
it> IsVl, itK llio W;u"liiii^;loii lir;\ii<-1i. jiml tlic cxti'iisioiiH 
in Vir^iiiiii, was 1'1>S niitcs, \N liicli I1.1J ctjs-l $lo,L;W,'t3j. Con- 
Btmrtiim on it* western ext«>nsion tDward Wlieeling, on the 
Ohio river, wm Uica lieiiig rapidly advanced, however, and 
Andrew*' Rc|)ort, dated August lOlh, 18o2, cnid: — 

"Tbe BiiHiniore md Ohio Byroad extends from Baltimore 
to Wheeting, on the Ohio riTer, » diitaace of 879 nxilei. Iti 
Mliniatod cost is $17,803,160. It iioewi tbe Allegheny mount- 
kins at an ricvniion of ZfiSXi ted ebove tido-wnler, and 2,028 
feet alsivi^ Icriv wati r in tho Ohio river, at Wl.ccling. In 
ascoiiiliiig tho niouiitaliH frotn tlio cn*t, graii' ■< <if 110 ft-rt to 
Iho mile aro onotiuntored on ono piano, mi l fnr al"i(il nine 
milns in nn opposite direction. Gnidea of over lUOfeet to tbe 
mile, for over ten miles, arc met with on other poitioniof the 
line. Theaegnidiia, which on^n few youaeincetraeM(eided 
•e entirelf beyond the ebiliqr of the loeomotive engine to as- 
cend, are now worked at nearly tlie ordinary i<pecd of tnuna, 
and are found to oITlt no seriotis ohistncle to a profilablo traflBc. 
( >rciirnng near each other, they are arranped in tho most ron- 
vt uit III manner for their er<momicnl working, hy luv.-'ii^tjiiit 
jMUviT. With the ab<jve exception, the yraili's on this roa<l 
will not compare unfavorably with thuee on similar works. 
The rood is now open to a point ebout 200 miles from BsltU 
mora and will be completed on or bdbro the 1st of Jsnnaiy 
next Whatever doubt nuqr have eiisted anooK the engi- 
neering profession, or the public, as to the ability of tho rood, 
with Budi physical diflicuhies in the way, to carry on a profit- 
alile tnuTic-, thi y 1 avi' U on removcil hy its siict<fi!iful operation. 
Thul >;ra<li.s of 111) fin t to tho mile, fur many niiln.s had to be 
resort' xl t'l, iH fii!l ]iri">f of the C'lislai lcs to lie eiicotiiitercd. 
Its succean in the face of all these, of a faulty mode of con- 
slniction in the out«ct, and of great financial enbamssment, 
Mllecta the very hi^xast eiedit iipon the cwnpaqy, and upon 
the people of Bsltimon." 

I VmolSIA, NiiUIH riKOUXA, .VXO (iOlTII CARuUXA. 

In these states comparatively litllo proRres-i w as made during 
tbe liAh deca«le. A diversity of opinion hud t<prung up in 
Vligima iu tcgnid to the beet plana to be punned in advancing 
waatmud, which ntarded pngreia in either of thei AreeUona 
proposed. Viivnia, like Pcn]|qrlsaab^ did a oomparaiivcly 
smaH amount of railway work dnrtng tho fiHh decade, and a 
remark iMy !ar;;<- uiii' inil I'f it liiirir.;^ thu sixth decade. The 
two railways ot .'^•ailh t'uriiliiia, in IS'A), were the G^epn^^llo 
and Columliiii, with lininrlir'-i, -17.iO niiU's) in ]rii.i,';b, aiai 
South Carolina, with bninehcs, 242.00 miles in length. The 
Loatsrille, Cincinnati and CharlestOD prqject having liiiled to 
aooouplish tbe olyecle at wliioh It aimed, by making the fiouth 
Osratina Bailroad the base of ila openitiao% that Ruid teeuned 
lit oiigiaal name. 



T)io early railroads of Geoipahad been quite prorperouB and 
surcc^iffiil. Much newconstruction was propoKKl and completeil 
(hiring' tho t'lflli dicide, but at the end of lt.X» the principal 
new ai'hicvcmctit nas the completion of tho Western and At- 
lantic, i;(H miU-K in huigth, to Chattanooga. Tho Other railways 
of Georgia were the Central, 190.73 railed Oeail^irithbniwhea, 
SiSf and Uacon and Western, 102. 

CVl.F PIATIS. 

The raihvnys of the gulf hlatcn, at the end of Ifs'iO, con.Msted 
of 21 niili'S, the Tiillaha.'^-<i'c, in Florida; l.l'jriCi mile* iu Alii. 
hiirntt, consisting of Mont};oincry and West I'oint, with branch, 
8.t5.">0 mik-ii, and Tuscurnbia and Decatur, 44 miles; 7<> miles in 
Mississippi, oonsisting of Grand Gulf and Pert Qibaoo, 8 milaa, 
Baymond, 7 miles, and Western Mississippi, 75 mika; and 79.60 
miles in Louitiana, conrifting of Clinton and Pbrt Hudson, 14 
miles; Mexican Gulf, 27.00; Jililnburg and Lake Pontchartrain, 
4.50; New Orleani and OamUton, with bnmdMi^ &00^ and Weat 
Feliciana, 26. 

ncRuoft wiuuitf fraxn. 

The Interior Western states had commenced' construction 
under conditions that were destined to revohilionizc all pre- 
conceived idca.s iti rt-taid t.. tlie fiimncial nii !ho.!s that h!,oti!il 
be pursued, and the iinioiiiit of nv\y construction tSiat < oiild bo 
built within a given area during; a comparalively li;iiit( d [i' i j.kI. 
Most of these line* were int<>nded to improve we.^tcrn metlii>il.i 
for reaching markets, with comparatively little refereitco to tlio 
oontemporanaoua ciTorta of Atlantic aaaboard cities to raach 
western oentrae of production. This double movement to and 
from many olgectire points is one of numeroos causes of tlae 
extraordinary eventa that have characterised the rivalrice of 
tho northern trunk lincif and their Wcsrtem eonnectionn. 

As railw.iy devdoitmcnt wait reported at tho end of the 
lines in opi iatinii in ih.' vurioUK slates wa.s ox follows: Ken- 
lucky. — I^'xiuglou and Fraiikford, 21t.lS mileis; Louisvillu and 
Franklord, 49.08 miles; total, 78 L'l miles. OAio.— Cleveland, 
Colambus and Cincinnati, 133.41 miles; Columbus and Xenia, 
MJBOi Little Ifiami, 83.40; Sandusky, l>a}-ton and Cinoinnali, 
with branch, 173.80; Saadndtjr, MaoaAeld and Xcwark, witli 
branch, UdM; IS miles of the lOehifiian Southern; total, 
Indiana. — Indianaptilis, Pittuburgh and Cleveland, iS.CO; JeflV'r- 
Ronville, lO.CX); Knightstowii and .Shelhyville, 27.1)0; I>ouifivil Ic, 
New .\11iany and C1;icui,M. ',V\i»>. Madison and Indi:u)a]>o]ii<, 
with Ir-mchos, fiC,W; IJsiahvillc and Shelhyville, 20.00; ghelby- 
ville Lateral, lii.ilii; total, 22S miles. lUinoit. — Chicago, Iturling> 
ton and t^uincy, 13.fl(\ (ireat Western, with branch, iVi.OO; total, 
110.20 miles. J/icAiV/an.— Detroit and Milwiuikoe, 25; Michi* 
gan Central, SSOi Michigan Southern and Northern Indiana, 
with bnmdhaa, 108; total, 884 milea. TPiMHHni.r-Milwaulcee 
and Pkaiiie dn Cfaien, with farandiaa, ax 



IMPORTANCE OP INTERIOR WATER ROUTES IN 1850. 



rilO ftllly comprehend the nature of the railways projected 
jL previous to it i« jieco*«ary to rinicnil>cr tho inijiort- 
nncc then )>o<-«<.-i,«" d hy tin' iiiti i ii '.- water roiitps. 'niroiii,'h and 
local interior conimcrrc drifted towarib one of the two great 
natural water routeji, — the Mi.'wi.'i.aippi trending southward, and 
the lakos^ and their ea.'^tern water outlets via the Welland 
OaitaI,tiie Erie Ounal, or the St. Lawrence. These were tbe 
two great outlets!, and, aubst8ntially,the ontyontletaof doaestic 
prodttcls and inleta of merchandise. 

During two centuries many exciting incidentc, emhracinp 
movements of imo kind or another in whir h civilized men lunl 
partidpat' d, had gradiialiy heljifil to inercaM' t!in imji- irlancc 
of these two great water routes as aids to commercial move- 
ments. Daring explorers, devoted missionaries, adventurous 
Itar tradets, aoldiers and sailors of France, Spain, Oreat Britwn, 
American coloniee, and the TTnited8ta t Bshad,in turn, on various 
arranda o( peaces war, craftgr atate policy, and trade been jour- 
nayingoivier the rootaa iriddt had ftaiiiidnd thoaw^bfim 



many prece<liiijx niovmienls of the .«.Tva(jei!, who were at liv«t 
beinc driven htill further te.\vardr. the racifie hy tlie advanciiifj 
iiian li ot' western emii;nitii iti. The jiriHluctive capacity Jind 
demanda for merchandise from diatotil portions of the world, 
resulting from the rapid settlement of the western, north- 
wealem, and soutli-weiteni states, erentcd neceesities for choa- 
nalB ever which lengthy freigbt movemenla could be made^ suid 
a choice of only two routes was presented. Indeed there were 
compamtivoly few regions which had any choice whatever, for 
natural ' oiidilions ]>laiiily poiiiteil out to the pco]dc of a very 
luri^e proportion of all the scttlenienlii of the Mississippi valley 
that their rood to market waa eitlier by the river or by tbe 
lakes. 

nf-A Kr.orMrsT or ijtKK Tiuma 
Reference has tverclofore been made to some of the cHor- 
acteiialicB of the devoiopment of the western river tzaflo. 
brief but gn|ihic sketch of a few leading incidents ty{daikl of 
tliu growdi «f lake traffic is embraced in the foUowing extraot 
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fifom an account of a statement inntlo to a corrwpondfint of 
tiip Kcw Viirk Trilmnc, n few yoiire i>};<i. nl (^I'vclrtii l, I'v I'nclr 
Davj -I'-hii!!!!!!, then 14 yciir* i f au-r. \v1m wii-i ri |n>rtoil to \>f 
the olili'st fri'sh-ivat'T H.iili'r 1 u tlic l.iki ^: — 

"When I Wits a cliunk of a yi»iinj;.tti i' I wa-i njiiircntiocd to a 
cooper at Driclgci>ort, O^nn., for fivn viMrn I lianimcrcj 
mmy with adze and driver, and hauled a drnw-knife for jtut 
vfaat I jnit in m« and on me. Wo osod to think lint vcateni 
Hew York M:itn or T\'<"^tpri> reaiM|]rlTiiiri« WW KWajT out wtsL 
In 19001 iMu I ihiiiy '.um I iiiidhiimllconnif hork.andatarted 
(ill til IS-ilT.O'i. I ni li!.- !■,(■ jiMiriii V t.) Allaiiy. N. Y.,ftlinnt 
thm- hiinil.M il ami (vvcuty in yi.xlicn Jiiys. That jour- 

m y iiolhiii'^ rrniiirk:\hli', as I li.nl tli.Mo dollnrs in nmii'-y 
and II Imtidle vf fiMxl. >Iaiiy n jioor f ll.iw started on the Fnnio 
journey with ni lUiiip hut an axe. When I arrivr-d at BufTalo I 
Jbttud a yvry small town. In 1812 I l>cUcvo there wore only 
three Toeiok on the Ucak Fittaburgh at that timo wtu an iin- 
pottont town. Sha eonied on s eoliiidemUe tnule wiUt tho 
went hy way of Erie. Hie merehandiie wm omtod orerlond to 
Erie, luxi then shipfn^l to tho few jKirta on tho great laket). 

Clcvf'.iiiul. f^iiiiusky, and Erin wero porta of entry. Tlierc 
were only two ltghthou8«« on the lake.", one at liiiiril >, first 
one hnilt, and thn other at Erie!. Bulfiilo was then cjiiled Kurt 
Erie, and ^vlls a litraggling little place until the war of 1812 pive 
itaatarL My first trip as a sailor was made from TtufTalu to 
Erie, which was then considered quite a trip. From UutTalo to 
Oabnk «■! looked iipon «•* long vojgraca^ and a voaiel of thirty' 
two torn burden waa then considered the hu^Mt aal&n^ on tho 
lakes. In 1813 I was one of a crew of four. Captain Dick O'Ncil 
in command, that left Buffalo in the sloop Commenconient, 
with a cargo of whisky for Eric Wliilr ln-at-n'^- al>iiii; ;!io !?lii)ro 
tho English frigate Charlutte l«jri' down iijioti u~, ami l aptnn^l 
us. Two hoat-loadu of nxl coat* l«>ftrdetl otir vo^-ii l and toi.k uh 
prinnnnr!). Wo were immediately paroknl, and a i<tnali hout 
placed nt our diiiposal to reodl above. We disliked to leave 
Ifce sloop and whisky at their nergr, and asked to be allowed 
to remain in the vidnily of Uie tbimI, and wen toM by the 
Bri^ commander that if it was amy conaolatioo to us we 
could do so. We thereupon concocted a scheme to pet tho 
fpiard drunk, and run the ve'ift4l ashore. Tlit? si'i iiie w^ua 
foinid o!it, and wo vvere packinl in a hoat and nnvnl aslmro. 
with orders not to return. After I'rrry'-" viitorj the owners of 
ihoConinicncetucnt were indeninifiiHl. I .■iawConiin(xlr>re I'erry 
often at Erie. He had Km gnn.s and nninition.s of war carried 
overland from fittsbuixh to Erie. In 1813 1 seUled in Clevo- 
kuid. ItwaatfMMaHtOabpoverigr'fltricltMtfaudcReornotuore 
than a doaen or fifteen howea. Wo lived in an old log-house, 
where tho Indian Omick bad been confined tlie year previou<<. 

He wa.* haM].;ed h\ Tlic fir--l vi-s>i'I I Nailnl .n cajitaln 

was the rersevi'i arii e, in ISl('i. The first lri|) I luiide ;ii Ler wa.< 
from Mauniei' i,> M.nkin:\'.v, n'.lh a e.ir-./i of ln-er f'r Vuiin- jiiid 
Mcelcer. Vance was afterward Governor ot Uhiu. From that 
time on I sailed the lakes fbr iftf yean." 

MELJatn tMrORTAXCB OP m BIVAI. THBOOOH Botms. 

The repnrti^I value of proper^ received at Hsboaid fagr the 
Miaois^U'I ' " tl06.n«.O83 in ISM), and $10611061.708 in 1851. 

It WH« more than douhled diirini^ tlin fifth decade, being 
|H-5,riO.(>t.j in 1841 and ♦,">3,7S2,(k->4 in ISti The value of pro- 
[..'ity received at s^^ahn.ird hy llie Hiiclsoii and Ijiwrenee 
wtus much firoallcr, Ix'injr, in (1t.].'i;!/i.><» via thn St. Ijiw- 

rence, and $.i3,()'J7,-'i<l8 via the canal.i ami lIiulRoti. The 
New York railroads, however, had even then diverted a por- 
tion of the interior and lake traffic, and it was reported that 
they had deUvemd property valued at 111,405)3001 OfUteeoat- 
bound movement going over the New York canals, 887^ 
tons, valued tl^Bi^BlJUS, wm eeceived from other states than 
New York. The movement toward the interior was nnuh 
preater hy the northern eanal and lake route than hy the 
MisHiscijijii, their reporlc<l relative insfi^iilnde in IS")! heing a* 
follown: New York canals, $S(i,7,"'.»,S!ili; New York railroad?, 
8M,556,0tX); St. I^iwrence, $l(>,U.V.,:i«; Mixsiwippi, $rt8,S74,782. 
The amount of the thron-h tonnage sent westward over the 
rwta^ Railrnad, Fennqrlvauia, in 18S1, waa 10,961 tons, 
valued at |8,77a;i7n. The east howid movewent over this road 
in Un was only 18,066 tons, valued at tlS5,O0a 



The competition between 0m two great water routes was 

more rn ;;ve ;n r. fen nee to the commrrrial movenient.s of 
Ohio than any h'.'m r p'-.Ao, partly l>cean.«e it w.i* then tlie 
richest and rnovt. pri "iui ;;\ e c ,f [!,<■ \\ i >iern htates*. ('inr,i;nali 
beinR the nioht populous of weistem cities, hut more particu- 
larly liociiu.se geographiral location and tho eharnrteristics of 
the tnmsportotion ^itoma then available furnished good rea- 
■ona for • division between the two water notaa of the traffic 
of diUktent soetiong and <>f d i fTercnt descf^iona. The dabalp 
ablegrmmd inOhiofreipiently shifted with Uio seasons, or (ram 
one year to another. From Cincinnati nearly nil bulky piO- 
dueH wero ishipp«-d »outli-we»t by river, cither to fnij a market 
in Southern slates or an outlet, thp aigh X< '.v ( an^, ti . r(rei;;n 
countries. In the northern part of the .flute it was nn ist conve- 
nient and profitahle tu conduct trade over lake chaiuiel^, ami it 
was chiefly through them tbota laige proportion of tho importa 
of merchandise consumed in (Ntio were made. An inteDigenl 
writer of tlie period, in diocoisiQg this eubjoc^iaya that" the 
greater quantity of ilonr and grain is exported Urooi tho lake 
ports, but the larger proportion of livo stock, animals, pro- 
vision, and whinky pass through tho river ports." He thought 
that the line of sejtaraliori, in rcfjuril totlje ] roiine'.Hiuf of Ohio, 
was very near to the eeniro of tho slate, and .-aid th.il " nothing 
of dome^ftic produce, in the immediate Ohio valley, except, per- 
haps, tobacco, w(^il, and manuCsctured articles, go to the lake 
porta. In the articles of tobacco and wool, the trade almoat 
altogether tends lak swords." 

Ananalagoaaatateorthingeeiriatod in Indiana and IIBnaiik 
but with a more decided tendency to the river route. The 
trade of Michigan, on tho other hand, was conducted almost 
ex 1 '. i-i'. I ly on the lake.s. The tendency of railnjads running 
ea«l and we5<t to divert wentem traffic to Atlantic ports was 
hejjinnii);; to bo exhibited by operations of the Michigan Cen- 
tral, nmning between Detroit and Chicago, which, in ISTil, 
carried 12!),387 tons of produce and merchandise, 01,145 tons 
(of which 49,186 tone w«ra Hour and 17^ tona wheat), beitiig 
aent eastward, oudn^ to Detroit^ and S8,dB tona weatwaid. 
The comniereia] intereala of Chicago, then gradually rising in 
importance, were also identified with the lake routes to an extent 
that waa giving direction to the railway pr^ i ls <.f the perio<l 
planned or favore^l in Illinois, and that Fuhseinii ntly led to the 
eout^truetion of numerous lines whii h have had a powerful 
effect in attracting commerce from the river to the lak<' roiue. 
Tho bulky produce of Kentucky, Tenneiwee, Mifwr)uri, and nil 
other ataiea l>ordering on the Miaiissippi, naturally diiAed lo 
the river route. It Awnisbed the only diaonol then avoihibia. 
In brief, it was only the western rcgioaa in Mmpantivdy bi^ 
latitudes and adjacent to the lakes that COUld trade with the 
World throiiRh them, ami nearl) Slie entire MtSFissippi valley, 
as it was then developed, was t-ommereially dei>endent upon 
and tributary to New Orleans. 

Independent of the i miif.' reial tlirou^h moveme nt on the 
HWaipiM and the lai ' r <;ih , mirneriin!< cities and towns had 
■pronf vp, and a laige local river and loko trade was being 
condneled. The doraeitlo or ooaatwiae trade of tho fadna fat 
18S1 waa valued at 8314,473,458. Tlie groai vaiiw of th« livar 
commerce (mainly on tho Mississippi and its trihutoriee) Was 
valued in tho same year at |:MV.<rj,: 1 ( T)m' e..n>iinc trade, 
along the Atlantic, the pdf of Mexico, ami the Tar i(ie hail a 
much greater estimated v.ilne than the trade of the riv< r>s and 
lakes combined, and the railways and canal* were rapidly rising 
in Importance as intermediate carriers between the eastern and 
western avennea of domeetio tradob and t^t the same time 
achieving much In tiia wiqr ot pcomodnf local devdoproent. 

TUB Bcnarr aw the wnmv uvkr kovteh 

is indicated by the following eatiaiatea publiihed about 1860 of 
the probable extent of ftcam navigation on the western waten, 

including the rivi rK, bayous, 4c, connecteil with tho 
aippi by channeU luivigabte for steamers, lG,(t74 miles:— 
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STATJSTWAL POHITION OF THR COMPBTiNO SYSTEilS. 



CMar. • (X> 

Tka Moioes 2A0 

llliuiii!. 24r. 

Muruiiin:...... .•••••..••>.. I» 

Kwkiuki laO 

Mud<1y 5 

OW-n 00 

Forked Uccr Il» 

Big HatcbM 75 

8(. Francis SOO 
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Bii: liijK-k 60 , 

8). ring 60 I 

Arkansas inavigubU: ■( Ulfh 

water. 850). 000 

eo 



liars. 

N^uhUo., ....... ........... , &t 

Yazoo SOO 

Tullaliatcljee..., 300 

YalnbusSiQ 130 

BigSuiifluwrr 80 

Little Sdtitl w t r TO 

Big Black ISO 

Bayou dc Glaze........ 90 

Dayou de Care...,. ......... 140 

IliiriMi Hull;.-.:- 40 

liayim Im FMur^:.-' 60 

Huyoti Plaquiraine...... ... 13 

Bayou <]« Tcche. 98 

Oratid l!iv« r U 

Huyou .Horrclc U 

Bayou Chbea ...... 
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Ollin pn)|K>r.... 

AV.'xi'fy 

Mon'Jii^.ibetit.. 
BInskiiigum. .. 
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Big Bandy 

Bdolo 
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Tensaa rinr.... 
Lake Bist«aaw., 
Lake Caddo...., 
Butphurroirk.., 
Little river...... 

Ktemlchi 

Boggy , 

BafWi FtoM... 
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30 
400 
400 
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Ullai. 

M nv«rp*o|«r. 1.M0 

Wacbita m 

foUne 100 

little lliantiri 80 

Baytm D'AiIkmum.... 00 

Bayoa BarlbolOMW UO 

Bayou Bant. 180 

BejrwtllaaoB..... 176 

BUjrM LMrit... .......... .. n 

tauM tonuoK or 

Offlcial rapoita tanio to the Unitod SUtct TretBoij D«pwt- 

ment in 1842 stated in deUil the stMinlMMl tomugt on the 

Miniiiesippi aitcl it.>< trit>utttricK in that year. ThoAdknriDg table 
■kowa tlio iucmwe from 1842 1<> 1831: — 
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nu. 



7.101 
460 



4,500 •*•• 
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While tho incrcaao was rapid, u the itflunboat tnnnage of 
the Miwiwippi vnllpy had ntitrly doubled ItMlf in nine yenra, 
a liirfi- )>r<iiHirliiin of tli<> (!■ rivi r fri'iRlil rn<i%ciiH nl-< v^i ro 
istill liiKilr. ii* they liuvo lii'i n ut uli piTtoil.*, liy <i11iit i-n.l't, in- 
cluding surh a« Ikivl' iilri'.nly Ik i u i1< ~' iilK'<1 iu disi ii^^i. us i.f 
water moxonirnts on rivers'. Tiic avcra){« iums of aleutiiUwtU 
on tl)c Ohio iMsiii in 1851 was 20ii|| tons, and thoae of tlie l>jwer 
and Upper lliaiiaaippi, tbo Arluuim, the UiMoori, aod tho 
lUinoi* riven, S78{^ On the IBMiadppl atid Ohio there vew 
mnr ilmBeni of fiom 800 to COO torn eecih, end a numher 
from 6G0 to 800 cnch; but the Isrgie namher of lightdnn^l 
boet8|litiiU to run in pori<ida of low walcr on thrt-,' rimi^ and 
in ell aea^iis on Hmallcr tributary iitrHams, earned thectoeial 
avengie down to the figures given above. 

mniAOB OP TiiE iJkKn. 

The ■team tonoageof the lakes, aa reported ia 1861, waeaa 
Ibllowc:— 

DWricta. ""wS^ 

Buffalo creek SB.990 
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Cuyahoga. 0,418 

Miami I,74S 
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Tlie average size of the e(ean]t>oat8 running on the Inker) waa 
437 tons, Imt Kcvend of the jfUMBgut ateameii of tho lofcea 
were of 1,1U0 tons or more. 

The total tonnogo of the Ukee in 1850 me reported to be 
216,787, the bttllc of wfaidi conriHed of eailiqg TCOMk. In 1840 
this tonnage was Ixit TSfiOO, and the nfM iirareaae was one of 
the indications of the growth of oettlmnenta and trade of the 
Western and North-western atates bordering on th« lakes. 

The IbllowiDS statemantef Aa 

roraumoot of uzb job htkb citteb, 

exohi^ni; cities ncAr (he Atlantic seaboard, in 18''iQ, aflbrds (Ji 

iiidicatinn of tlu' rxli nl tuivlii. li K:it('r-ri ''.iti- <■, nuirf'i. had 
help<><l to riini'pntrulc p'lpulatuni ;it llu' p'lUi'.s ii.uu«il up to 
that time: — 

Uiimilo, •12,i»l; R.Klusl.-r, tU-M"; PiUclnirKh, 4<i,iXH; Allo- 
ghnny City, 21,1(11; Nashviilc. lii,47S; Ix)iiisvilln, -^^V.H; Cini in- 
nati/llfi^SlGi Cleveland, 17,084; Detroit, 21,019; Chicago. Sa.'MSi 
BL Lonis, 77,800; New Orietns. 116,S7S; Uimakee, 80,061; 
WheeliiiK. 11.43^ Vickahuiv; 8^ KaM^ M8<; Memphis 
8,830; Boriiftglon, Iowa, 4,08L 



STATIfciTlCAL POISITIOJJ^ Oh' THE COMPETING SYSTEAIS. 



nutirrs lumc op bail An niim unmmm. 

IN compariMX) with water movements on the caiml«, ocenn, 
gulf, Iake«, ntid rivers, railwajr movementH, »o far aa they 
were represi ntnl l>y tlic numlTr of ik t'^i in< employp<I, make Ixit 
an inwg^iifii aiit slinwin); in the ceiisiM n'jiiirt of ISoO. It states 
tlial 110,3^11 (rt-rx III* were enipioy. d in and river navigation. 
Its table of oi'ctiiuitiuns uf the ninlo poj>iiliili«in over fifteen 
jreaii of age gives the followinR figur«>!t: Boatmen, 32,4{>4; 
atarinata, 70^008; nuiraad men, 4,831. The "railroad men" 
were loeated aa lunowft Maine, 171; New Hampshire, SCT; Vei^ 
ntont, lot; Maasachuselta, 788; Connei tietit. 13C; New York, 
1,7«iti-, New Jersey, 13.'>; Pennsylvania, TkI*;; Delaware. 7; Mnr>'- 
land, 201; District cf ("oUimliiii, fi; Virninia, Ml: Nnrili Cnri'liii i, 
22; .S)uth ('Arolina, I'.i; Georgia, 127; Alabama, 13; Mi.'S«)^ippi,(j, 
Louisiana, Kentueky, 7; Ofaiok dO; ICcfajgaB, Mj Twdiana, 227; 
niintuN 22; Wlaooosiu, S. 
One sobdivisiaa of the oenaOB retnma of 1860 reports that 



50,0125 persons Were eniploytd in nftvicnting the ooew 
:tt,(»')7 in inlf-rniil iinvij;:UiMii. Tli'- hutrr prei-nniably : 
i»enl inuvi ini nl* on rivcri', liuiuli', uiul l;ikc.«. Bt i liotially tb(J3r 
were cliis-ifu'd ag f.illmvii: New Kn>;liinil HtiUc^j, l.'.'ll; Middle 
slates, 17,'">77; .Southern states, 4,141 1; SoiUh-wi'.-lem (States, 1,?>I>1; 
Norlh-wc«tcrn state*, 7,ijO'). Tlio numlx-r of persons reported 
to bo engofod in internal navigation in each stale was as foV- 
lowB! Mainey 589; New Ilompshhv, 198; Vermont, 140; Uaoia- 
obnsetls, 878; Bhode Island, 288; ConnccUcot, 481; New Yortc, 
10^167; New Jersey, 1,0S!% Pennsylvania, 3,961; Delaware, SSS; 
]du7laad,l,51'.*; District <>fColunil>ii\,SO; Virf^ini.-*, 2,ft")2; North 
CamKna, S71>; Smth Cnrolinn, :W; < letirgiu, .T.")2; Kloridji, IIS; 
.\I:il,ain.i. 7."i8; Mifwiswiiipi, ItXl; I^iiiiiisiann. IV-J; .Vrkatusaw, -T*; 
IV-ntu's^ce, 302; Missouri, 1,885; Kentucky, MS; Ohio, 3,823; 
Indiana, 027; IlHiiois, 810^ Miofaigan, 106; yHrnxmrna, 900; 
Iowa, 78. 

Tbaao expressive figures illustrate mora findMjr than po^es 
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of comniciit lilt' t'xti'Ml tn wliii li iiilerior wud r r'li.uni. Is rx- 
coedixl nulwiij's ma chatmcla for Uio couvejrauico of produce aixl 
morchafMliM in IMMX 

roBTAL jiKKVK i: nr VAnioLV methoiw. 

AnotlMr inlerMtiiig tevl of the rdativw nnk of railwayn, lu 
eamfMai. with «lli«r ■coDdea of tnuaportatioa, at diOcmit 
pofiods, U (umiahad bjr roporto of th* ofMmtions of the Pout 
Offioo DcpArlment, and the amoant of aerrioe hy rail, steatn- 

l'i::it, rnniln-*, ScK-. Iiiilic.iti iiis of tlin extent t<i which tlie rail- 
r>i,i(l van praihui'.ly t-'uiiiiiii,' ^'rii^iinl iiro funii>hoil iiy tho fol- 
liAviiii; I vtiui tJt nml fitatriii' 1,;-. fixtn tlio annuiil npoftof tho 
PoelmaDlur-Ucacriil, dalcd Decemlicr 3d, IMV: — 



mm wumea or IMS m IMO cmmm. 


' MUm. ~ 
I4N11II1 ttf pott vooliii*** MifelM 


CM. 


' Mta. 

m,m 




AttBMl tninnipilitteii, 
BWde Ml 9ptMiA,...tlJH,1M. 


ni.M 






ADntul tmupHtetlM, 












15,0SS,953 


730.710 


Annual tramporistioa, 








■h— .w..* MIMOO 


9B2,0I« 




278.aso 


Aimml tnuiaportatloD, 
















Tutal aiinml transfmrta- 
tiiiii nitliiii llie United 



LMRlhar 

Tciijirmce 7,196 

Alsliania 7. 107 

Mi.t^i-uiijiiii 4.717 

Arkaiiu.1 

h>LiiMaii» 3.K8S 

Texas IA,344 




TMal. 



.107.7 



M,»l MBS 8^407 



Stales 41.013,a;» t2,3a4,;03 4J,M4.0(» $2,428,515 

ItirilbeiMii tli«tialMSaMiiiilaa(»«f ilaualMMtaenrico 
enecded thatof mibwid lerrios by S^MQ. while in 1849 the 
nllroad inmco exceeded that of the (tcamboat by 777,201. 

Meainvliilr t'ii> lon^tli of ^-rvirc hy roivU not qwdAed aikI l>y 
COBrli had nl-o iiirr<'ii.«nl, iini! llicir niruTe-^ulO rnHpairo in 1SI9 
n.M S-T,.yiR,^tir., nr 111'. Illy hi veil tiiu' ^ n-jn i;iit <if nJ'.nay 
niiU'iiKf, allhiiii^h the liiigth of all tlio jmst ruutt.H in ihn loim- 
try wivs cnly Kkl.iOrt niilm. 

Tlio report of the PMt m arter-General ihotare that in addition 
to IhelnenaMof i^KMulMniM noted above then bod been 
na ndtftiooal gtf n duriitf the progiON of the year 1810, as nc w 
tines had been opened. Under the head of railroad icrTioe it 
yajc: "Tlii'* in R cor(i>lanlly incrcnsinj; Rf rviri>. In tho ciirrcul 
year llin Irnijth of rnilroail riiii!r^ in C-.XM inili'«, hcinffnnin- 
fnii'ic, within two yciiiN, nf 1 lit :ii li •■; nml it is almiiBt daily 
incrciuinj; iw iie»v roaila arc iM-iiij; < oinjih ti ih On tlic»o routes 
the m.'iil ia now Irnnjiijortoil o,7IO,400 milc« nnntiully." 

A table is also puUished in tlie report which eho ws tho length 
of roulea and manner in which service was performed in each 
stale dttting the year ending Jane 80tb, 18W. Asitflunishca 
an indicntion of the rolaUve importance of aadi tranaporlatioQ 
!t);i-iiry, thi^ oxteiit to irhich railways and ateamlxMits were em* 
ployi-d, mid the length of the routes orcr which the roailwss 
carried on tho mmU or tiiiri>ii:(?4 in eacii statc^wo eompile 
from it the following Btutrmonts: — 



BUtOL 

Maine. 4,SM 

New Haunpsbin S.213 

Vmnout S.51D 

MuMohnactta 3.241 

Bhoda Island. 434 

Ounnccticat 1.780 

New York. U,Ma 

KcwJcftcy. S.li3 

FtaaqrlTsnla.. io,;44 

DeUwars... 4^3 

Murylaiiil... ......... 2. .'71 

Virj-liiia 11.034 

North Carolina 7,7D» 

South CaroliDB....... fi,3l9 

Qoorgta 0.5^ 

Florida......... 1.ST6 

Ohio 13,(M3 

Michlcaa 4.419 

6,961 



............. 

Illinois......... S,970 

Wisconsin S,8S 

Iowa S,iH 

MiMoxm »,16S 

KaaUKky »,SX 



Lenalhof MoAonot 
ronton ■peeiScd. 

MIO 
1.110 
1,421 
RIO 

2J0 
1,100 
7,970 
001 
C.517 

1.J79 
8.917 

^.7n 

3.551 
4,006 
l,a04 
7.J90 
3.0SO 
5,»1 
5,7S7 
3,242 
2,S0iS 
6,378 . 



In In •team- Br rmll- 

raach. boat. imd. 

MUM. lUlML MUaL 

700 .... 94 

062 .... 1S3 

1.027 TO 

l.lt:i lOS 830 

1111 .... 41 

374 .... 24« 

.1.^)7 1.104 £101 

l.im » 210 

3.8H2 .... 915 

210 

b:r, .... 410 

1.D07 511 i»; 

I.5.T8 2S2 247 

671 8S0 247 

i'M 33S 60S 

302 fflO 

3.MS 824 280 

m m 844 

i.ojo .... a? 

3, 1^3 • • 

•J^l «e** •e*a 

4 10 

l,;iL-> 1.436 

1.091 1.767 



U«4H 

Niilri. t.> till' t:ihle i )ti>h«in that tho entire ner^iio and prtv arc 
But down to the BtjUo Under which it is numbered, thoti^-li ex- 
tending into other states, instead of hcing divid<.-«l among the 
staiesin which each poirtioa of tho sorvioe ia rendered. Ihus 
the ndhuM^ik, Wibnln|lon and Btoltlmen Balhwd was sot 
down ondernlUiyland nttmber,and aH its mail eerneeww 
credited to Maryland, although in reality portions of it were 
jK-rformttl in Dflawaro and Pennsylvania. Tlio rnnio nystem 
prevailed in relation to stcamlmut !«>r\iee. Thii", 1,707 milcw 
i>f slouinl.Kiit wrvii o erinhteil to Kentueky, esrliLHivoly, really 
einhraeed etoanilxnit gi-rsieu from Louiistillo to Cincinnati, 
and from Louiavillo to New Orleans, including the carriage of 
mail matter for readents of » number of states bordering on 
the Ohto Mid iMrw MtaMppL 

MiafciiydMealte»a«eoi>>rtfii» y i t e iB .lh> ^t »c ter oft>>M>B 
mileage of each state given above Ifamiahes probably the best 

utt;iiiialile dalii in k l' ml |.i the nature and leir^th nf the ri'Utes 
overwliieh ji"n-<jiis iii;il [iniiierty er.ulil li..- inoveJ in llie Tiiited 
.*it:ile-( in 1S4.I. F. w h ttlementa of roUFiderahlfi imiwirtanee, 
except newly-aetllcd district!*, hke tliosc of Califoniia, wi re re- 
mote IWmi mail route*; nnd yet on lhc«« the bulk of the service, 
r 7 the servioo on routes 110,286 ntilos in length, out of a total 
)< ngtb of W^m, was rendered by mode* not specified, wUdk 
premmsMy meani^ in nearly all inilanccs, that it was over 
roads on which sbiiga Bnea wore not running, while on 86,288 
.n''e« of tho rnutoa serviee was rendered in coaches tlial tra- 
ver>ied road-t extending throtigh districts in which tliere waaa 
mfVii ictit pnjiiil.itiun to justify Hueh enlerjiriM s. It in al.«i> no- 
ti< eal4e that the land roulea comhinexl had an agj^ri jiate length 
of l.">8,OJl miles, while tho lenj;th i.f the wati r or hteamlioal 
mail routes was 9,082 milen, nnd this disprojiortion approxi- 
mately represenlii tho diirerencc then existing, and which has 
been stciidily increasing ever since, between the magnitude of 
tlte mileage of rontea that eaa only bo served by iMdoairisn 
of one Icind or another nod tlw mileago of diatikia I 
by water canien. 



IBS 
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in (V broad, natiomd avivc, in 1860^ WOT* probably these: — 

1. WiUcr nvutc^, including the AtlaatieandthogulfiOontimied 
to fuRiidi the principal freigbt nvcanos of the oountry, and thn 
magnitude of the bnain«M Imusaeted OB tho ItlsiiaippI and ila 
trilmtnriw, and the lakei^ had greasy increased dmiqg the pw> 
xioua ten years. 

2. K.iilwayM wcr»i iK-^^inniie.; t<i institute serious rivalrj' with 
a few <if the water routers, cneli as the carriage of coal hy the 
Hcadin^r railmad from the S< liny Ikill regiotiH to tide-waters in 
comptniti(jn with the Schuylkill Caual, and the carriage of 
flour over tho New Tork Central in competition with the Erie 
Canal, and railways were mpidly increaaing in uscfiilnen as 
freight carrion over inland distrieti^ over nmlea a^Qaieent to 
water lines during winter months, and as fionmiden of mor. 
chandisc requiring qniek tmnrat at all aeaaons. 

.V" all extensive truffie niovenienls had been con<lii< li A on 
water niutejf, nnd ni the en atinn nf new trartic in inlaml re- 
gions wiLs a eomjiaratively ] r<iee's«, the field fur i>i rv iri' a« 
freight carriers by tlie railways was eumparaiively limited, un- 
less they could add to thelhnctinn of ei.nnecting water riHites 
direct competitioa with some of the labors performed upon 
water. The conclusion was readhed at an early day that rail- 
ways could succcmfully compete wUfa oaanii mmcdnadapt^ 
rated by private companies, but hcnr Ihr they could com- 
pete with rivers ajid hikes h.-« been a di-jiuti-d question at 
nearly all iK-riwl.-., tlie ]iraetieal deeision.i n ui lieti varying with 
tlie n-[ie< live excellence of various water routes, iho amount 
1 of money spent by governments for their improvement, and 
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tlieir location. An ulitttrHut of the C4>ni<us report of 180D Wy*: 
"The imefulncw and cumparativo economy of railroads as 
channels of coamwroo and tnnd hare iM i onie so evident that 
(bey Lavs in aome mcMura rapenedcd caoAla, and are likoly to 
d«tnet Mfiottdy from tho impoitanM of navigable riven for 
like purpoKcs." Tho contest would be Icaa hopcftil for the mil- 
ways if fngid winters did not close somo of tho mtMl iniporlnul 
1)1" tlii- v,.iti r (Uiriii;; ii con-^idoriililo portion of i ;\c h .\ ' :ir, 

llius ti'iuiHiriirily kaviii^ the railways in unintcrrupt< <i coiitrul 
c>f till? (ralfic. 

i. The uppttreut arenas of railvay uscfiilno«), independent 
of short local linee, were inlimalely intunvovcn with the pre- 
cjoatiog water qnatame of tnuM|iorUition. lliora mi* wy 
few, it aqjr, lomdijr nihnqr lino oonstnicted «p to XWH (cx- 
eapi Ifaow wUdi fomed lioks in tlie great chain between 
nmfhom and sontbera ttatee, and which were goiiernlly in- 

tfinlnl tri t.< rvf main! y A' |i:i^,-rn.i;i r f uilc-i, ratliiT th.m asfrciijlit 
cuirriiTH). tliiit. liul in.t. aim cilln r ul iiaialli liiig river err lal;n 
roiite-H, or t'i<tul>lialiin}; ci>iiiiL'<-liiiii» l.ctttt^'ii toiM|iiiraii\t'ly ili.^- 
tant water rout4>!i, such as the Ohio or Mi^ciiit-ippi uud the lakes, 
anil eoeleni tidal rivers and western water routes- All the 
leqgthjr oast and weit rail routes of the AllAulio aUlea were iu- 
tended to fiidlital* eoonectkm be t ween the aooboard or lis 
vidatQr and the interior lake or river qnt«ai%«]Ml newliridl 
wflitn nilwajt ware inte n de d to lead to or from Ibo lakM^ 



the Ohio, or the .Mi.s!'i.v<iiipi. The water routes continued tO 
be the base of all vxloiuive trAn!']H)rtntion movcnicnte. 

6. In some e:u>osrivalries l>etwoon niil niid water routesepraqg 
and in othen tbe new rail and old water qntemawieieoor- 
diad alliea. Tho ecoiwmie quoMion of moot aerioua impartaoco 
wajs bow cheaply freight muvomcnts could l>e made by ndl, 
and on the solution of this problem a laigc proportion of the 
.■<'.il»i',]iir-iii imlitMiiitl niid tnuMportationmoveoMnta of tho en- 
tire country l>a> liinKetl. 

The ]uo^'i<-vH niiide in the physical condition of milwayi"., im- 
provcineuls in rolling !>to<'k, and increase of the power of loco- 
motives, led tu tho belief shortly after 1850 that it might he 
poariUc^ under £svonble circomatanoee, to move fieight in 
IngequMititica over long cBituoea at the rate of LSeonts per 
ton per miloL Thia was a much lower rate than the average 
cbarf^.i, or oven the rcpart<>d cost of movements on itn]>ortiint 
railways of that < ra, nnd very far In low the rati.s liMially 
rli!irt'"-il. I'liil the f.n't wa.'' coUHtaiilly hcci'niiiii; liiuri' iiiid 
more clearly cstahlii'hi ■! t ••\ry yuar t':i;:t ll:.<_- pi'viMc i'lit apni'S,s 
of rail movements had bc< n greatly undcrrali^d by the pioneer 
railway engineers. 8iill such a tlting as railway oompetltion 
with water rouica over a long dlataoct^ aucb aa a movemont 
from Ghieago to K«w Yorit, for inalanee, eould acarodyhavo 
boea tboin^ of in any circles. Even at 141 carta per ton per 
Bule it woidd moan a charge of $15. 
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rE ofTicial ahstract of the cen^m^ of Is'if), dated Deccnilicr, 
18S2, in discus-fiuK tho cost of American railways up to 
that time, and methods by which capital had been procured, 
says. — 

"The attlQoined table, prepared for the most part fh>m actual 
returns, exhIUts the amoont expended upon roods in operation 
on the 31st of T>cceniber, Iffil.— 

K«W England sUtia tl.11.mo,0(!0 

KcwYork 78.oi».tiio 

Now Jersey O.OIO.ijou 

Pennsylvania, Dckwsro, Uar}'land, snd YirKinia. 81,000.000 

North Carolina 3,800.000 

South Carolina [i.hiVi.iMi 

Gdorpis IS.OHi.i'Hl 

Sl:<^iv'i|iS.i l,<0i1,iW 

AUhama 2.000,r«IO 

Ixiuisiaiia l.OOO.tOO 

Tcniu^x.f L',O0O,U!X) 

Kinlmky 1,670.000 

Ohio 17,S<».O0O 

Iji'iiana O.OOO.OlHj 

IlUnoU. 2.000,fAlO 

Michigan lo.ooo.ooo 

Wbeonsln soo.ooo 

Cost of compleieil roads In the Unltsd ftaKa. $372.T70,oou 

Trobablo ciM of lhi«.i- hi i.rt>j.-n'».i mOOOtOOO 



Total oiiiouiil ufcapital iiiti^ntcd iaiiduti->ut to \v lini^U^I'; 



in lallraads, Dsenmbcr Slat, 18SI ^>' '2.770,000 

The avfliafa coal of American lailroMls completed previous 
to the commencement of 1858 waatlHiW per mile. ... In 
tho in&nqr of the American laiboad qpalem, a fovorile means 
of providing flinds for th«r construction was the advance of 

loaiiH fiom t!i(> tri .i-nrii -. nf the n <]h i tivc .«;atrs in wliicli they 
were .viuiatnl; hut thr- |.'.jii li.i-s 1» en ."iniK-rx-dcd hy llie Uhc of 
private I'apital, mill, wiiliin liir Iji-i \, \\ yi ar>, frcijiu'iil ri'. <iur>c 
has lioen ha<l to the ex]itilit ut of loans and suhscription by 
counties, cities, and towns through which the rouds pass. 
Loans of this cbarnctcr, however, aw in all easee made under 
tho mnetion of authority eonfened fay the alate legMlalurta. 
The bonds representing theao tranmctiona^ with the atodU of 
the companies, ha\'e been estimated to amount to |nO0,<Kn,O0O. 
Thia Huni may be aaaumc«l as the iiniouiit ifrajiital invi^ted in 
the^e road.* now in progress, and those wIjh ;> n;.iy have been 
eonipletcil .-inn' tl;.' i.p< nil.); the y. ar. It, tin ii, we add this 
Blun to the cMlmated cost of the roads limabed m I>eoamber, 



1851, wo have |002,< 70,UX) as the total amotmt of inveetmenls 
in iMboads bi tlia United Blatea-" 

XMSStms TOiVAuns .^M isiTiiiAt^E or nosDmj iSDKirrciwRiS. 

Previous to 1.S50 a relatively Mnail pro[Mirtion of tho cost of 
riiilway cons^tru. lion was ri pn-^cnti d liyhiiixLi of the compa- 
nies hy which the various liiirs w( re op<Tatcd, but about tli.it 
lime, or shortly aflcr«'Anls, llio cii:<tiini became more «iul more 
common of obtaining a large proportion of the capital actually 
used in eanstmcUon and permanent improvements in exchange 
for railway boodi^ and this cuatom has sinca been adliercdto 
with BO much iwitinncily, intormingled with many abuses, that 
till- 7irr>portinn of tba (Oal cajfutal aspoodcd on new Hues fur- 
iiialicd hy purchasers of bonds has been steadily incrca-^ing. 
liefirrc ISIiO there wcr'- i inni ar itivi ly few couiiiaiiics which 
Could obtain lur^je iiniouuts of iiioni-y in liiuinciul niart», ur 
from hankers, hy issuing bonds. Wlicu it is considered that 
even tho credit of a numlter of states hod been tamishe^l by 
fitiluro to provide promptly for tho poyownt of interest on their 
lionds, although anch bonds wera aecurad not merely by the 
pubtie works, eonaiating nS canab in some instanoea and rail" 
ivaj s in others, upon which the proceeds of loans had been 
cxi.cinh'd, but also by nil the rcsotirees of the respcelive com- 
111 -nv.' illh-, \: i^ Hot siiriirisiii.i; that cajiitalists were not >;cn- 
erally di^iiofed to adviiuce \i\r)i.>' Miiii.-i to coiupani"-?! wlmsc 
properties eould ul K'st reprc'ciit only a i<niall fraction of the 
security w hich w:ui apparently funii&he«l by a state bond. Tliero 
were a few variations from this rule, however, and the New 
Yoric and £rie was one of the eomponiea which was aUe about 
1850 to negotfaile a 7 per cent lean of several milUona of dot 
lars at about dO, or giving a $1,000 bond for ftXX). Thia waa 
considered a great achievement, nnd was jierhaps only ren- 
dered jHHwible by till' [in vious action of the ftato of New York 
in relieving the cepni]i.uiy of (lie pn-s.-urc <tf itt obligation for 
nil ilihatx (■ fif fS,(lin,(H)i>. Till' reiinsylvauia ILiiilroad n us lom- 
nieuccd with the hope that lomi Jul'- stock sulwcriptions wnuld 
furnish all the capital needed to ei niplcle main line, and the 
expectation waa so for fuUiUed, through the aid of the subscrip- 
tions of dtiea inlenatcd in the ptaaecntion of the worii, that 
the main line was ncoriy finished befom • loan was H rioui- ty 
considered, and then only one-iifth of the total snm re(|uired 
was to be rai:-e<i by an i.-.-ue of ImiidH. 

At tlie outset of thi< enterprise ft vv j>ersoiiJ expected il to 
lifconie a reuiunrrative undertaking. The city of I'liiLidclphia 
was canvassed by comniilleee, going from bouse to bouse and 
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Mock to Uook, MroflsUyendMvorlQj; to Mcure mbtcilpliaBS to 

theatoclc.on llio p^nind that the road WM ntlCiB— ly tO pmaDtl& 

tJio growth and in i^-fioi ity of the city, and Oint eren if no diyi- 
ilcixU wore i.M-r puid Iho indirect lM>iiLfits i imfcrn il 
wln«u iiiiliiftriiil i^r criininiTriiil wrlf:in' ^VJ^s idunlificd willi 
that iiiiinii.'i[i:il:ly woiil'l fully ciinipi ii^.i!!! t!n'ni for lln' loswof 
tlic cajiiliil i>iii(l for slm k, I'ihUt tlie iire**urc of gucii appctJa 
nmny pcntona eulwr.l" il f >r llvu shares, par value $S0 each, to 
be paid for in a number of instahncnU, witli th« expcitetian 
Out the endn aoKNint, or fSSO, would be nnrannMntiTe and, 
periuipi^ worthlcti, ns an invatmait, but tlugr ooulil aflbvd to 
loM that mm if Iho prn«p(>ciiTe benefila conid tie conferred 
tipnii tlio city. In n miMil>er of iiKlriiu < snli^oriptinns fi)r n 
fiii^lo r<l;:ir« <if slock Were iil.f(> fdlicilcit ami olitaincil. Tliis 
(ilH-cic!" of < aiivasviiiK wai < i .mlm lcd in coniin tion witii tlic 
formation of a nuinlirr of other conipHiiics, but tlioru wero 
prolntlily few or no itutanoos in vhlch oxorliona of the kind 
indicated were more induatrioiu and encisctic, and Iho pma* 
pool of direct financial l>encflts 1cm cncoonging Ihut in the 
fliae of die original individual Kubscriplioiu to the atodC of (be 
Fimnqrivania Batlntad Company. This Rubjcct is re fe rr e d to 
in one of its mrlif.it rci«Mt.-<, lu.-iili* artiT a short portion of itf 
contemplated line opoiickl, anil found to Ixj eapalilo of 
earning the iiiti rot on its ciiHt, and the inijiortant ninioiitK c- 
inent i.i nia<lo that during tlint yoiir a noticeable dmn^c in 
ptiblio sentiment had occurred in repird to tha {MOipocts r>f ita 
becoming ft paying entcrpriae, cbiefly in conacqueiioe of tlie 
fcot that a frediot bad tcmponiriiy deatroyed, duriiig an entire 
■eaaon, the uacAilnni of tba JoBlata Oooal, and thus made it 
evident that only a railway eould Aimlah a reliable agency of 
rhonp lriiri.-[>nrtation between Philadelpiiia a:id I'ittsliurgh. 

The Il.iltiniore find Ohio was liherally aidol hy loans or smb- 
iH'ripli<ini of the city of Baltimore and llio (stale of Maryland. 
Its c^lll-•it^lcti^ln had U>en delayed by the dirticiilty of dii<pc»ing 
of the securities of these efficient helpers. A i>u1>i«cription of 
^,O0O,iX)O, by the city of Bultiraoro, waa made avaiUUe during 
a roapenaion of specie paynicnta^ by iasuii^ orden ndeaoiable 
in the dlgr'i obligationa} and a 111,00(^100 Miliacri|idon of the 
state of Uatyland renained dnavailaUe until a oomparaltvely 
lato pofi<Kl in the history of the construction of tlint road, on 
account of a requirement that the state bonds »liouId not l* 
sold for less limn their pur \alni-. 

Shortly after 1850 many li' u>: •( wore projr<ied which wero 
bused on the iilea that nlli t hiili" the ciwt of h road had been 
coatribuled or assured by bona/idt atoclUioldera, or by sub- 
scriptions of dtiea, towns, or eo«uitie% in actual oidt, it was a 
salb and prodent thing for all conoorned, to issue bonds repi^ 
aantingtheotherhalf of theeostof eooslmction. Those who 
advocate<l this plan laid f^reat stresa upon the importance of 
the first half of stock sub(wription.i being actually or virtnally 
paid in; and it is ])roh.ihle that there were few or no rai!wn\» 
built in the United HtuU-j", by a private company, before ISTil ', 
in which such paymcnLi had not been subslAntially made. It 
was indeed only a few compatiies which eijoycd Sfiecially good 
fortune and cri'*lit that could bf>rrow a sum, on bomln, equal to 
the real capital advanced by atockholders; whereas, alter the 
of making bonded indditedncas nominally equal to 
: capilnl became genenil, the tendency ?<)on bi-vmn t<i dii*- 
play itaelf of lessonili!; tlie decree of fidelity or regularity with 
which the full nnionnt of the tlieoretieal pharc canilal was 
actually paid into the Irea^tirien of the coiiipiinieii w hich i.saiKil 
bond.'*. On the ettent (o which i-uch dcpiirtnre.n have siuev 
occurred many of the n\<l^l «crious misfortunes of slruggliog 
companies, looses of unfortunate investois, and '*Ht!n)llltaHB 
episodes in railway history, have hincMl. 

RaXK AID ASD 8TATK OWN'CIUSIIII-. 

The change in the mefhoda by which a large proportion of 
milwi'.y iMjiilal wa'i securetl, and in the eharaCr r <jf the securi- 
ties by whi< li il u,i.-< repreTrt'iited, and the ahandotnin nt of the 
practice of cxtendini; lilH ral .«tate aid, in tlii> kIi.ijic of loans or 
Stock subscriptions to important companies, waa cither accom- 
panied or soon followed by a notioeablo change in the charac- 
ter of the Kdationa between railw^ companies and the statea 
inwhidi the Uneawen keaiad. OrigiM^it seems to have 
hasB taken Ibr gnolad that th« pr^pai^ of the important 



ponies wotdd finally be porohaeed by the atatea wliieh granted 
the flnl dHKtan. It was quite oommoa tn aariy ehaitm to 
provide that after the lapse of a eerfaiin number of years tho 

.<(ate.-! shonid have the rit;ht to take ju ..^-.--.-ii di of the ]ii i'perly 
of the companies, provideil ht<M klmMets a:iil i reilil ir:" Were 
fully compensated for sneh ii chan^-e of owner«hi|). ,\ hroD.l 
basis was llius laid fur a system analogous to that establi.ihctl 
in IVance, which fixed a period when, in exchange for finan- 
cial gaaiantecB or advanoca made by tho govfimment* and 
other eouMitalknih it riwuM beeome piopifetor of aX Mm 
railway lines within its tcmlory. Tlie time Used tar tfw 
tmnafer of the ownenhip of the property of a number of the 
curly .Vnieriean companies has long since expinxl, and there 
has proliahly not been a single in^ilance in w'hi< h a de.'ire to 
a.'^^imie state ownership was serionyly entertained. The re- 
verse process, or the diiipooal of railways or canals, f)riginally 
built or partly constructed by states, to private companiea, lias 
been conducted on acompsmtiveUr cxtcmnve scale. Thealataa 
whidi have built ornndsitaksB to Imlld tailwaya on their own 
aoeoont indnde Fonnqrlvania, MaasachnseUs^ IToitb OareBoa, 
Georgia, Indiana, Michigan, and Illinois, and a number of other 
conimonwenlths have advanced <-oiisiderahlo sums to [.yinncto 
railway construction, but the rej-iills tif atlempis to operate rail- 
ways hy state ofl'.cials, am! at the rl-k of slate lu\ jiayeis, iiave 
been so uniformly di.'<asiroii.s that modern advocates of state 
ownenblp and management would find in tho record of these 
mldiaps seiioas objections to an applicaUoo of their theoiica 
to the railway! <if this eountiy. 

or nil the states whIdi boili lailways oatiigbt, Ilidiignn ma 
perhaps the moat fortonate, in a finamnal sense, as she was able 
to sell the line of 144 miles, leading fr irn Detroit t ■ K il uua/o.i, 
which had cost f2,.500,000, to the Mielijgan Central Railroad 
Company in 1840 for $-,L«VM'li Vl. Tlie experiment of Mas-sachu- 
setta, commenced at a much later day, which cost her nejirly 
$14,000,000, genemUy filils to yield a suflidcnt net revenue U> 
pay the expenses of keeping the road and Hoosac tunnel in 
proper condition, as a connderable annual appropriation for 
this purpose is required. The result of the operation of the 
All<9heny Psitage Railroad by the state of Ponnqrlvanla up to 
January 1st, I85S, was a groas revenue of $2,985,760.10, and cur- 
rent expenditures of ♦rS,ir>l,327.3<>, while its cost had been 
f 1 ,,S»''i(1,7."i-.7fi. The ii]ieratioMS of the Cohiinhia and riiiladel- 
phia, which had ci*t >l,7'.'l,.5-l.s.'.'l, liad been more fortimate. 
As it waa located on one of tho best rout<« for a railway in the 
United States, ita officers sometimes reported that it waa earn- 
ing the in tercst of its cost, and up to Jaouaiy 1st, 185S, ita gHM 
revennea had been V,*BiJKSJSit and operating expcnditares^ 
repaiiS) Ae, $i^DSflS9M. The Plennqrivania sgnstem of pubBe 
works, as an entirety, bad been a serious burden to the {icople. 
Its a number of Iho canals, like the Portage Railroad, luui (ailed 
to earn a y'aiTi/icnt amount tolMcp them in rcpoirand p^yte 

cost of supcriritendenee. 

Their usefulness was dimini.sbed by the extent to which par- 
tisan influences and vuhatioiirt in legislative policy prevented a 
due regard for legitimate bu-^nu s.>t t (.^n.^iderations. Like nearly 
all qnteois of government works in this oounliy, it wsa neces- 
sary to mako approptiationa Ibr some woffcs which conld ■ 
scarcely be expected lo prove remunerative, to secure the . 
necessary number of legislative votes for works of great utility 
One of the proposed railroails which the stjUe of Pennsylvania 
gradetl at con.^iderihle expense, the Gettysburg, was wholly 
abandoned. Kihiihle employes wero subject t<i a (li-'chargo 
when a change in the politics of the party in power occurred, 
I, sought service from private companies. There 
anandals, too^ idating to vaiioua meth o ds of do- 
fraodisgthestatek 

Tin MMU B OT OP UUINia m BTATB BAIUHMO ooimsDciioir 

and management was exceptionally disa.-lrona, and in si>nK' 
rc'iieets it was an exaijgerated illu.-[i aii. in or larieatnre' of 
the rcMill.i elwwiH-re, W". K. Ackerni in fi^e., int^lriM tivi' 
epitome of the experien< e of Illinois in a paper read before 
the Chicago Historical Society in 18fv5; — 

"On the 27th of February, 1837, the internal improveOMnt 
act was p assed, under which the stata of Olinois undertook to 
build about ljuo miles of railroad, improve every navigable 
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atrpam in the lUte, and, u a healing balm t» thueo wlio 
fell no particular inloroit in the building of railmails or ini- 
provciiictil of river!", wivs njiiirupriiitcJ ■fi>r tho im- 

proveinrnl cjf nwuis and briilgc-s iii counties tlirou;,'li wbicli no 
niilruail or caniil piisocd.' 

Section 2S of the act provided that tlio conatructiou of tlic 
nitaiMdi ahonld be oommenoed ■imulloaeouily mt each end- 
aft impottaat VnOatt towm^ and at their intcneotioin with 
iwngablaalreanu, tobethenoabuiliin bothdiiectioiu. Thti 
ma owiiK to a jealous fear on the part of tbo«« living ut (lilTtir- 
ent points along tho proptwicd route that one acctidn miglit gain 
(ome ndvanUge over tlio ot!ii>r. 

Uniicr thid act a board of fund conimiauoneni wan appointed, 
coiii<ijting of three mcmban, who mn Ut be 'pmeHcal and ex- 

perienced financiers.' 

Ptonaion wiv; nimle in the 4Sd aeoiiaiiof the bill 'for putting 
np con«picuoualjr, and mainlalning aeroia «adi tompiko road 
and highway, bovda On whidi there waa to iw painted in capi- 
tal letters of at lea«t nine inches in length>- 

'Bailrond Crowing — Look mil fur the engine while the hell 
rings.' 

Alas, they looked up but s.iw nutliing. 

Tho act autlioriuHl tlio expenditure of over $10,(XX).000 
(equivalent to an appropriation of t2(XI,(IO(),0(X) nn the baaia of 
the present popglatioa of the Mate), for the paymeafc of wliich 
the £uth of the itato wm 'inevocab^ pladgad.' 

Brown, in Us Hiatoiy of IIIInoIf,Mgr« 'Tho Mate of lUinois 

waa then in debt. Itn revenue waa iUOiBeiMlt to dcAajr the 

ordinary expeiiM'.-i i)f government. 

'Thi' f. lii " il fiiii'i Ijild iK'eii iinrriiwed by tho Icgi'lature, and 
e.ipi ii lid, aiui tliu idea (if taxation to pay iiitertst or printii>nf, 
it i« I'l /H ved, was soirrcly th«iU(;ht of. Had taxation then, or 
nt Any otlier tinio, been stlggcstcd, the bill would tuquextion- 
ubly liiivc been lost. 

'The thought, Iwwever, of taxatioo either nonr ooenmd or 
itaaoeeHilgr, at least in iraagjnatioa, waa leoMved so tu dis- 
tant that it oatued no terror.' 

THE KOBTIIEK-V CKOSS BO.^D. 

Under this act, only otic milruad (tbnl projected from Mere- 
doaia,on tlie nUnoia tiver, to Spiing^U, and icnown aa the 
Korthani{hManad),wasaetnalljreaaipleted. Undersqwcia] 
proviiion in the fjill, worit wse oommenced on it firtt, the nir- 
Tsgni having been started on the lllh of Hay, 1837. The fint 
nil was laid on the 9th of Hay, 1888, and on November 8th of 



that year tlio firxt loeoiiiotivo osed in the state, whidi had 

arrived at Meredot^ia in Heptenibcr, Wfia placed on the trade. 

Tlie tojkI was rc>inplt l< il tu Jark-nnville by January l.-t, 1.S41). 

Tiie seeund locomotive brought tu the state w.ui for the aanio 
road. ItwaabuilibylLW.Baidwin,ori1iiladdphia,aiidwas 
called the Illinois. 

Tliis was Uie flnt locomotive to reach a point near Bpring- 
field, arriving there on February IStb, 1842, after tlie line liad 
been extended nearly up to that city. The Springfield Journal, 
of March 18th, 1841^ stated that 'the ran ran frtmi .Tncksim- 
ville,83i miles, in two hours and eight minute*, including; hl<ip- 
jiagc-". It i;-. Iielieveil that the distance cJUi Ik- pii.s«i ii lAer in 
an hutir aud a half. 'I'rips continue U^ be made three tiwen 

per week.' 

HOW IT rossTKt;i:TEi), 

Tlio road wn« coii.«tnieted by spiking flat strips of iron on to 
long tiniber«, wliicli «< re laid li iif;tbwi*<! tlie track:), and wliidi 
were kepi fmrn .'i]ireiidinj; by cn-^'s-pii'cea insertnl every five or 
fi.x feel. In a hliort time the rimd an<l en;,'ini H lu eded re|Kiir- 
ing, and tho engines were tjtkoii oil', and niiiUj teania used for 
some years in their place. 

Tho 24 miles of road extending from Meredosia to Jackson- . 
rllle cost the slato over $IO(VDOOt and waa the only pieoe of road 
built by the state that was ever operated by it. 

The entire line from Meredosia to Springfield, 58 miles in 
all, waa ftnallr oompletad May 18th, uis; at • cost of nearly 
$i,n<x),«m 

It.' whole income was insufficient to keep it in repair, and its • 
operalirin wan abandoiu-d by the state. 

Tlic road waa sold in 184" by authority of an act of tlie le|^ 
latoTOb and realised 121,100 in stato indeblednem. The pni<> 
cfaaseia were Ohaiias Bidgsley and Oolonei Tlunnaa If atliar, 
who shortly afterward transferred to parties in Kew York, who^ 
under tin organiiation known as the Sangamon and Moigan 
Iiailn>:id Conipa^y, reoonstnMted the Iinek«nd opened it fbr 

buhin. in Iftt'.". 

It iva-s alli Tivard call«Nl the fJrcat Western Rjiihvay Conipimy 
of ISW lo di^lirifjui'li it from the nnniin.uii (ireat Western 
companies I'nat had been orgnnited in t)ie t-u\W, and it now 
forms part of the Wabash, St. Louis and Pacific Bailwuy. 

Someodiflr roods anttioriaed under this act were oonun«ae«d| 
and partly ialdifld. This whoio wnk of atnto TKilra«lB «w 
finally abaadoasd. lanvh^ OidiiitaTiMindsbt on 1 
of owtt/XXVOOO." 



FmAXClAL RESULTS OF RAILWAY OPERATIONS. 



dcnd>. pfTHlU. 
$.t,'Ji<0,ri70 0.2 7.5 
«,O23.O0O 5.0 a.44 
7.8 



IN n'ferencc to the financial results of railway OpsnUonS 
durii^ the fifth decade, an abstract of the cauana laportof 
ISSOsaid:— 

"Fhiin the best data aeetaiiUo aft thia tlrn^ w* yrapan the 

Mtowlnfc table, representing tlio iinandal eonStioD of soma of 

the states, seleet<<<l as aflbrding % bit rasmpUAcation Of the 
whole system in this country.— 

*^ Asssyis 

XSHarliuwiLi .l,0-;t t.'^,-'i-'.'>,2'*» 

New York 1,82S 76,000.000 

Oaoisla 7M UkO0O,00O 

The flxures under the bead of 'eetimated actnsl profits' pre- 
sent the asramod net income after the addition of the dividend 
of the surplus earnings, ri"«ervrd profits, and b'1 receipts in 
exoe*.* of extienditure not included in tho cnloulaliun of which 
the dividend i-* a result." 

This statement gives rather a roseate view of tlic actual con- 
dition of a number of companies, as some of them hud proved 
unprofllable, but the Cict is undeniable that a cooaidentble pro- 
portion of the lines were qnlto profitable, perhaps more profit- 
aide tiiaQ at any s nh sego ent period. It was an era of liigh 
chantea ihr many kinds of aervioe^ espsdslly for frdxht move- 
ments, and comparativdy small expenditures either for salaries 
and wages, or improvamsnls of rosidwsy or rolling stock. The 



era of serious compotitiaB between railway linn.^ hiul scarcely 
oommenoed. In a Aiw eaaas wy liis'> dividends were paid. 

On th* other band, oompanies had been exposad to my 
aovei* flnaiMial atniai or losias, aiiriniff from flw pairio of 
1887 and the subsequent eflbcis of the ootlapee of atsto credit 
during the fifth decade, the inadc.|U:icy of availaUonaan^, or 
other Ciin-'es. Sjiiic minor prujecii \m re abandoned durini; a 
(>r ilr;icteil period after C(m>iiliT;iMe evjiciulitun s fir ( xcavtt- 
tions and grading bud been made, and some of the nii >re am- 
bitioaa undertakings, which involved the conBlructiou of lengthy 
lines men obligsd to postpone tlw oompletioo or natural exten- 
sion of tbsir iraiks ti aaaiqr yaan. BeillBning to such dissslers 
David A. Neal, in « report on tiM Beading, made in Januaijr, 
ISSn, says: "Great avenues can be eonstracted, as experienoa 
whows, only at < 'rnjuiK outlay!* and with difiilitful results. 
The eiir|nirali"iis iiiiil li.ivi! con-trucle*! theiu heretofore have 

I I I ic |.:uil:rnpt, and llicn' iVi.uld M crn In I'C no induce- 

menl for seckinx the same end by the same nieaua. Insiine 
spcculstors there always will be, but they seldom take a lieaten 
path to ruin. Tliey have too much self-esteem to follow otbera." 
Solomon W. Roberts, in a report on the Ohio and Fsmugrl- 
vanin Baibosd, made in 1860^ aaya: "One oaia cause of Uto 
remaritaUe suceess of die ndlrasd companies in Vew En^and 
ha.- ^een their not beginning more than they were able to finish; 
aud the losses on such enterprises experienced in some other 
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piu-t.H i,( ihv I'liiun, Ai'u to bo nttribulrd not to mtirli to luut 
ciigini 11 iiii:, M to the pursuit of m contnuy poUcjr, vlticli, pn- 
fitniog the coudsaI of hope to thai of tsperieoM^ nod begin- 
ninf tlia work tStmg an txteodfld Koo with iiwnfllcieiit cspitMl« 
hu TeniUiHl too oftrn in •waniping the company in debt, and 
eompollin;; il (o »ttil>init to injurious financiiil Mcririrrd." 

Of tbc r:iiirondjj of Ma<<K]ic1iu«i-IU it wn8 roii.irti il in 1 ViO that 
they had cost ♦T.l.S&'j. Vift; that tlicir exi>Dii!«e« wcro $3,410,324; 
and tlioir income t^>,;«J(V'><'>-J. In that year thqreaniadfl^WOuOOO 
piiMcnK' ri( ami 2,-riOO,OfliJ tons of freight. 

Ttin RikUiniorc and Oliio Railroaid report of 1851 ^vea the 
(bUowing comporiaoQ of lh« coat of comtruotioo and operaticm 
upaa a^t kadfaag idhvada of the United Stataa, oampik<i 
Ann the nMMtneently publ'uhed reporta:— 

it t aP 

I 

I ^ I II n 

la BoilMii9iMi'Loivdl 

aodlmBdMa m •t.MStM IM^t $mjin »»fil» $Mjm 

•.BoatgnaiidFiorl* 

deneaAbnniehH. n a;4Mt« fll,«7 fl>,« m,4n MbW 
a.BaiiM and Wa** 

eMarAbmachai. 64 4jmifi» njm 9M» 9n.0t\ 

4.BH««ni VH *,mja» nA» mjm u»,m us.218 

s.waieni„.. i« 9MM» mjKfo an,7tt mm m.fm 

COaecalte. MM MMUW Mi,nt Utjm Mjm SDS,437 

9.1iealmiaadVahie 

andbnndM » 4.a>l.m 4«.4n UT,m M,m m.ilt 

•,]lallfanan*Ofab».l«« 10.000.571 m,2k3 sss.an wijm aM^MB 



ill;.; a clear net profit of $:l,71.s,a>l, over l.^J pur ci'ni. per 
aiiniini." 

Kearl/ aU thaae abort Unaaaaetn to have done mnarkatdjr 
wdl, during • oonwderable porUon of thdr independent exiit* 
euee. Hie following taUe wna pubI'Mhed in 1^9 aaaitalaiiMHii 

of the length and cart of the nulwnya from Albany to (he Wtlla 
of Niagara, nu'l ui l ir v,'niip in IMS, nn ('■■ni|iiU'<l from tlio <ilTi- 
ciai returns nimie to tiic tstate Engineer and Hurveynr, .liuumry 
fl0lh.lB4fe— 
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GTOXOMICAI. MA»AOKMK>T. 

A Bttmbcr of the New England linea, aa wdl aa nilwijra in 
other Mctiona of the countiy, wore then managed vetymndi 
ea aneoeirfU draft atmk ntlweya an UMiaged now, in « Tei7 
eeouonical apirit. Mudi atieaa waa laid npon low Roliirics. 
An indication of the syalcm purxuoil on many Vnun is fur- 
nialied by llie rollowing uniiiii.irv, imiili-lii d liy ;i Ni w Iluiiiji- 
nhiro nt'tt^jiMiier, of the ccmlenli) of tlio aniuml ri'imi t 1 f llie 
Concoril Iii«iln>ad for 1851: "The report filled 81 p;iKe<, niid 
contained a liiit of nil the touln owned by the road, of all tbc j 
fiimitore in the attiliona on its line, and every other ni-ticle, 
however smnl], that went to make up ita aaset^; and beaidea 
theae» a oouiplete roll of all the emplnydi of the Med, from the 
enperintendent down (n tl.c W' loil-nawyen.with tlie wageapaid 
tocacil. limine Sp.ililiti); um i>ri )<i<lenl, wilb n Hilary of $1,000. 
The Hon. X. <!. rtihuin i<llinTi!ili-H'iM-.l. iiml u' ll fir Ms 
aerviccK ^'J.mhi a year. Tlir cliii f cli ik t; it $,Si«i, anil tlio a-«»iii-t- 
iiiit,f:UO, the latter l>eing Henry Mi Kiulrnul, now trojwurer of 
the rnion I'ltcilic, with a aalitry of $>1,(I00. Uooi:ge Ciougfa was 
m paiwcngor conductor, and got tSO a month, which was tlie 
pay of the atation agent et Kadnta. EtigioceMoafmcqgor 
traiDB had 12^ per day, and tboae on fieight traina, fS; brake- 
men and firemen, tl.S9, and woodeawyan and aectioo men,tt. 
Hie tielcet agents at Conrord and Manchester had 18(10 a year, 
mill ox Viovenior J:i!rii s .\. Wc^ti 1:, wlio wn.i the roail engineer, 
tl,'<iO. Tlie w<»«l 6hni> lit Cum I. til \\M in cliargo of (lie Ilnn. 
John Kinihall, wlin Imd 1-1 I'l) jn-r iliiy, nnil <ino of lii.sw.irk- 
men w.L-i bin brother, lienjiiniin A., who got but fti per week. 
Till ft- lji>t. mentioned are now two of the weallbicist men in 
Oonourd, and one ia a director of the road. At tliat time the 
load dGd bote third as much bosinam ss now, hot it paid 10 
per cent. diTidcnds." 

• KKW VOKK a.tlI.WAr8. 

A number of short lines, running parallel with the Erie Canal, 
whieh were eubsequentlr comlued in the Kew York Central, 
were petbapa more proBtafale dnring th^ independent exist- 
ence than at anjr subsequent period. Of Che Utica and Schc- 
neotady> for instance, it ia aaid, that in 1S46 ila fircight bunncss 
was ttiiliiu'. liiit tlial it wan llicn " li. lin;^ Ih.' iiuwl protiluhle 
h^winesH I f n:jy niilroarl cor[iiirn!iiiii in tiin , i iimry. It wiis 78 
niili'^ in h -i^;!!, iinii wn.s i . mi-t ructi'il uml ji-it :n operation for 
gly&t i >,i • It. In tt period of about fourteen yeani its total receipts 
were fri,8o4i,01S. lie expenditores were ilfiXr,Si2, and ila ex- 
esm of earnings over currant expsnsss during tliat time were 
H9Ub»^ ratmbuiaag tiw cntin east of lha mad, and yidd- 



The New York and Eric, on the other hand, was much less 
fortunate in the way of securing an adetjuuto return on capita] 
expended as it was pts gnw i ing . It was the most ambitiaiia 
pKQeet ondertskoB ly • aiagle com psn y in die entire eoontiy, 

aa it contemplated a continuous line more than four hundred 
miles in length from the outset, with important branches, and 
a probable exteiuion through \Ve»t*rn ^Lllte«, perlmps to the 
JliMiissippi. Thf? extimated cofit of eonatnii tion of ita main 
line, from New York city to the lakes, hail con.stjintly liecn in- 
creasing, as recognized railway requircmeuta were expanding. 
The Oi^jinal ettimate. matle by Hon. Benjamin Wright, who 
waa one of the most *''^'"g"''h^^ of the early Ameriosn en- 
gineers, and a lesdhig spirit among the New Yorik csnal en> 
gin ecia , was deposited in the office of the Secretary of State of 
New Yorlc in January, ISSSi, aAer a survey iiad been made, 
at the expanse and nadar the anthoriiy of that eoanMB- 
wealth. 

'Die ieiigtli of tbc proposed roiwl wa<i reported (o l>e 483 mile*. 
A cuperFtniL-turo of iron laid upon timber would cost, accunl- 
ing to the eatimalesb |8)f100 per mile, bcinr- 

For 4«9 mttca tl,642,000 

Tlic nisi tif gTBiling 3,717.616 

Curitiiitri'iu-kn. lOpcrotnt 171,761 

Engineering. 3 per sent 130,781 

ThattstoaaTi ftir thewhala wmlc 94.703,980 

Nf ll ir.-r A I ■ I'.vi i! under the head of cost of right of way, 
tSiR nilinliitaut.s along tl>e route surveyed preferring unaiii- 
niou.-ity to execute ftaa oanesaioBS of so mnefa laadasmli^ 

be re(|uisite. 

After receiving the report of Judge Wright, the dirsdonof 
the New York and Erie Bailraad Compiuiy deamod it import' 
sat that the plan of tho wMe nad abould be cBvsAilly settled 
under sound ailvice, and, with th« cheerM acquiescnco cf 
Judge Wright, they associated with him in eonsnllation Mr. 
Kobinmm, < 'i;.f mpneer of several pul'Iic worku in Pciin- 
nylvania, an l .Kmatlmn Kniplit, chief engineer of the I!nlti- 
more nn<l (ihio Kiiilrnad. In S< pti mln r, IS:!."), ihiwi- nlli- 
men prewii'iil llieir joint reiwirt, wliieh tta« publislied for 
the information of the stoclcboldora. Tlie estimate for the cost 
of the whole road, upon the plan as modified in the ooasultar 
tiouib stood thun— 

aiadfaigaBd«itm«9SBamiwatBBBal •S,ai7Al« 

Sapaninutars.i. «. l,S67m> 

Engineering a0O,00O 

Engine*, cam, and ctbsr aeoeaiary apiauatoa 800,000 

OoatUifmdca S2S.0n0 

Total .'. $6,000,000 

The exponne or coat of the projwled roa*l required a net 
revenue of $:'.r,i m « If) to jiroihue a n-turn of fi prr cm!. Jut .nn- 
nnni, ami thi! ilirertori Htalid tliat they hail deemed it Iheir 
duty to iuHi.r. t [ii rsoiijilly the whole line of the route, and to 
form for llieniselvca an opinion a.-i to the fea,-.iliilily atid practi- 
cability of the proposed work. They annouiKcd their belief 
tlttt the whoks enterprise oouki and would be speedily and 
soocesaftdly aeeompilalisd; that it would afibrd to the iadl* 
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VidtwU >vlio iiiiglil o)n1>nrk tlunr fundi in it nil Ihe benefits 
which hvrn untii ipatml lij' iw mnt-t nrclont Bupportera. [ 

Sin rtly after tin- main line was finisho^I iiiul in operation its 
reporte*! cmt wnn $a'i,(KX),OlX), which was nul far from tlie aver- 
a;^ coel por mile of 8omc of the other ri>i!« iiyR con-itructod 
through moonUunous diatricta in which a large number of| 
bridl^ TUMlactoi md expennre grailing were laqnind. As 
popiiUitian vaa eomfMntiTtly Kmited, Mid no roal* of locftl 
or thtroogh trade anA tnmH had preriowljrmriated along th« 
line, tho company wna destined to diare the diMippointmcnt 
which hiM followfil the completion of many otlier pmjecla 
tlml wi ri' l>;i.«eil on tin' cxjiectatinii of ronliiing from ci>mpeti- 
tive through traffic the remuucnitive proGta that could not 
f BMo m i M y bo antidpated tnm local borinew. 

mnr tamtsY kailways. 

Hie leading New Jeraey roadii were, in the fifth decade, 
regikiiliii as highly miccciwfnl and pro<inctive, |)riri(ilia!ly on 
account <if their poMcauon of a large amount of remuticrattve 



Before ISOO all the railway bui<ine«8 of tho PennaylTania 
Bailroail w.is of rompnratively nniall niiifinitudr. The lliila- 
delphin, Wilmington and Kitltiinore Itad not yet iH-ciutie 
■pectally profilnble. Tlic operations of the I'hilailrlphia and 
Baading fur tho year ending November 30th, ISTiO, which road 
aifhat time carried more freight in prui>urtiun to milcajfc, and 
more tona of freight than anjr other nilroad in the countiy, 
wen reported to be ae folloira: Oroas reoeiplB^ |2;i86S;968^ of 
whidi ^!|071>731 were derived from coal; flSfli^tt fiwn aer- 
cfaandiae; and tl(V>,4ll5 from piu'v^ngen;, mail, and mlaeelhraeout 
Kiurcos. Total cipenses, ^ll,lls<l.:^:>:^, rf which t7'.»2,0'24 were 
trani<|Mjrtation expcnsi'!': tl"»l,7S0 roadway expenw-s; and 
$l;5:l,">l!> shipping eipense?", reiili«, laxi F, profit ami Ac. 
Tonnage, l,;i>I,.'iO'J rojil (.'.lMU pounda); G3,G25 tons nicrcban- 
diao (2,000 pounds); V>7,U^ t<>n> coBipaiqr'a materials (2,000 
poooda). The total number of paaaeopea naa cqtial to 
4Bi0a tfarao^ paaRngen. Tbooortof tttiupoitatfonwMfor 
eooldUn cents per ton; for menbandiao OfM oenta per ton; 
and for through paeisongera 7S.40 oonta. The number of loco- 



motives was '.i"J; number of niili'S run l.C?''''.! I \ i 
of coal trains .'?7"J tons; (-o^l of repairs t7i'i,i;Vi; iiii: 
anil ci.ji] curs 17; n.^t nf ri ]i!iir» $1(^1.780; nun 
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ger cars 2rt; ccjst of repairs $7,880; wood used (iiroxunmbly 
chiefly 08 fuel for locnniolivee) 53,997 cords; coal uaed 4,835 
tona; oil uaed 4^816 galiona; main tiaok open 96 mlk^; donUe 
trndcSSnilea. 

Hie Philadelphia and BeaAv ma peculiar, not only in 
being tho great frelKht cairler of the cmintr}', but in having 
cost more than $!7,i««),HK\ or nearly JlSf i/M) per mile, includ- 
ing 11 much more e vd n-ive i ijuipmciit, in jin portion to length, 
than any other Ariieriir.ii toad then p.i- i Ir. .i rciRirt 

made on Januarj* 14th, lS>t, by I)avid A. Xi hI, lie n fcrs to the 
mmaaal^ large expenditure for constnu ttM:), wiiirh he stated 
to bo more than luctoen milliona of dollan for leas tlian a hun- 
dred milea of railroad, and he elated tkat it ia to be regretted 
fbat mndi of tho money was »pent in praeuring the capital 
needed, and in paying extravagant rate* of Intereat fbr finan- 
cial accotiuiiiHlations. lie says: "Tlie great drain, it is hope<l, 
h;is ceased. Knornious rates of interest, Iwndssold at half their 
nominal va';iir, ci.tiiniis-i"ii<. l>rokcraf;e!<, ntnl similar charg<«, 
ougbt to 1)0 no more heard of forever in tliu annals of the 
Bejkding railroad.*' 

At the aame time, tlie road waa tlien doing a prafilafala boai- 
noH^ and ila capacity Ibrcooducihig and co mm a n d i ng »la»ge 
fM|^ tmlBo iraa tbon nneqoaled ia tbia ooantiy. 

Tho noik mooeaftil of tho Bonlfaflni linea were tboa* located 
hi Oeoigia, but wmo of Ibo roads in other atatea yielded fiur 
Mbims. 

TflE IIALTIMOOE AXD OIIIO 

report tar Ihe year ending September 30th , 1850, givea a tabular 
ataleflMBt of the finandal ramlta of tho working of the com- 
pany for twenty-one yMin, fiom IttO to 1860^ indoaiTO. The 
ag!?regate net rocoipta of tlie operatiom of all them yean ma 

H'-'ly,'-**-**-- Dividend.t had U^en decVin d d'lrit.g nbM yearf. 
Their aggregate antount waa $l,Utft),lo{^ iliu iiurpliia npoitod 



to be reconverted was •.'^.SSO^AMHOila a«m T egreWnHn g tho 
difference l>eiwrcn aggregate amonnt of divtdenda and flie 
aggregnte aioMunt I'f iicl receipt-. The larv;p-^t litisincaa J0> 
ported waa tliutof ly-'f I, wliidi iiitUidi-d tlic i arriatri' of 3/W,0(52 
passengers (uenrly half of whom were carried i n the W'a.-'uitig- 
(>>n branch), the carriage of 477,5>>5 tona of freight, and total 
receipta (rum pMscngenaod toniage of $1,343,^~> — >■^9.37o of 
which waa derived from paneiigan and maili^ and 1805^490 
from tonnage. Tho oxpenaM ot Am year mn laoo^ 
net raea^ 978^210. Ko^Bridend waa declared. Theaurpina 
of Ms and preriooa yean was pres ma a W y doraled to oon> 
stmolioii. 

waiBir aaiMAm. 
Tlio following xtatement of operaliona of western railroad* 

wa« made in ll&i: — 

TMil (aralaei. 
aipcrla«li«|iort. 

CacTdandandCalambaia..... |MI,(WW 

Little Miami 4a7,8U W 

Oblumbos and Xcnia ni.SSl 37 

MiehlBan Orotral 1.1M.0IS 00 

Madison and IndliuiaiioUa.,... tMfintO 



wr,49f «r 

l!iO.0B5n 

'lai.aol M 



«i.no 

>,Mt 

s.m 
ijm 

* For lis mooUa only. 

Of the Little Miami it was reported that in 1848 ila not 
eamiqgi were $146^072:4^ or 10 per oonL of tlie capital atodc. 
Of tho Ifadiaao and ladfamivolia it waa reported in 1819 that it 
waaoandng diTidendsof 14poroeiit.perannunyaiid that ita 
fltocfc was mneh above par. 

A graphic de.'M-ription of the trials and difficuItieairMdl the 
projectors of the first successful railway running west from Chi- 
cago em iitir.'.er. d i> fiiriii-iii d in an address delivered iti Clii- 
cago a few years ago hy Aiigiistus W. Wright. It was to run 
from Chicago to Galena, and a vast amount of effort, in the 
way of soliciting stock aubechptioiUt borrowing money from 
friends of the directors in seaboard stalea, and ttio pledging of 
their private credit, was neoeenuy to insure eonstmetion. Tho 
road was finished to Elgin, and proved to be nnexpcctedly 
proBtihle. Mr. Wright's account concludes with tlio following 
gtrttenicnt: "Tlie first grade peg for the track WiuiBCt by Mr. 
George W. Waile, a.'<;<islant erjt;;iii or, iu .liuie, l.StS, near the 
corner of Kinue and Ilal.-led htrecls, the then wcjitem city 
limits, the city officiaU refu.-lng perinis.sioii to enter the city. 
Leave was, however, grautcd to lay a ien>pomry track from 
that point to the North Branch of tho Chicago river, in order 
to traiiaport the locomotive to the ground. Thii^ the first loco- 
motive in Chicago, was the 'Pioneer.' It had two driving 
wheels, weighed al>out ten tons, and, I think, waa ninnufact tired 
by Baldwin. Of course, it came by water. It was purelumod 
scconddiand from the Itochcster and Tonawnmla Uailroad, and 
waa unloadctl upon a .Stniday, Mr. Waite, Mr. Lake, IIitJ- 
mond Prindiville, and Mr. John Elicrl assisting. 'ITie latter 
gentleman was the locomotive engineer, and subseK|iici>tly tho 
w ell-known master mechanic of the company. Mr. Ciooij;e C. 
MatssB, tho pramincat l^draulio engineer, was Mr. Waito'a 
rodmaa. It waa the intention oftbaeompany to naaflrii«Ia« 
T-raila, but their poverty prevented, and Meesn. Raymond bikI 
Turner purchased at Ilutfalo n lot of eccond-hand atmp-niils 
that had been taVen np from an eju»l< rn roa<l, on |li<> [M rsonal 
credit of the bo.inl of dirocton*, and six feeoiid-hand freight car* 
from the Michipm Central Railroad, also a yeeond-hand locomo- 
tive, the rioni er. 'I lii-i engine, with the six freight cars in tow, 
plie«l backwunls niid forwanls between the end of the track and 
Chicago. To the former point the fiumeis brought their grain 
intfauili^. AaaeenrBteaceoaalofthaexpenseewaakeptlbr 
thirty days, whi( h <lei)ion.o(r:\(ed the Hut that tho road was 
earning above operating expenses at the rate of 10 per cent, 
per annum. Mr. U-iyinnid thereupon retunu'd e.ist with these 
figures nnil fnclJ, nti 1 i illeil up<in Mr. Di'xli r with the reijuuft 

for$30^««V Mr. Uevt.T U:..- pre,!. 1. lit of tlie Wll i tC-Stowu Bjink. 
Finding the bank s money wa.s all out iu circulation, he issued 
to Mr. Raymond, in sums of $'S> and $.10, the sum of $30,000 of 
certiflcates of deposit* with which, and stock collections^ John 
B. TtrnMir, managlqg diraelar, by caraAal and eooaonleal Biaik> 
sgsnxnt, extended the road to Hgin. Having readied that 
point in iriSO^ die road paid handsomely, snoeearivdy, half- 
yearly, 10, 12, !.'>, and 10 ]>er cent, dividemls, ami tin- hu*itie«a 
proved so large that it could nut matiu£u.'turc can lasl euough, 
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Rnd hod tu purclioaa ur Lorruw a ronHiilerable number from the 
Michigiut Central." 

LAND-CIUNT RjULTTAYS. 

Whilo moBl of the statwi were wi'ljiiig mdior lo di.ientjinglo 
tlit<m»clv(ji from rnilnuy opc-nitiotut or allinnctv tlian to in- 
crease ouch coiinoi'tiotui tlio United Btalea government tftu 
propjiring to make its first wrions ventiirea in the wny of 
granting public lnn<U to |ironii>Io r»i]wny conKtruclton. Dona- 
tionR of such Uunh Imd frc^iucntly briMi previously made to 
pmnioto vurioua objectH, including iu>voml kindn of internal 
improvemenCa. But the decisive iniliiil inuvcniciittj to aid rail- 
ways were reserved for Ihc pcriml under discustion. In a ]>apcr 
read by W. K. Ackennan, fiirmerly premdent of the Illinois 
Central, before ibe Chicago liistoricul ISocieiy, in 1S83, he 
said: — 

" fur iiirk ua 1S48 xcnator Douglaa had introduced a bill 
in the United Slatps Bciintn granting alternate seclions of the 
public bind to the bUUc of Illiuoia to aid in the conidntction of 
« raitroiid from Cairo to Galena with a branch toChicago. 'Die 
original project (xinleniplatod but one line, tUnt from Cain) to 
Galena, but iienator Douglas included in \t\» bill a road con- 
necting with the lakes, thus gccuring for it friends in the North- 
eastern and Middle etatea who did not favor n pr(ip<j«<ition 
having for its natural tendency the diversion of trade from the 
Upper Missisnippi toward New Orleans alone. The bill was re- 
ported from the Setinte committee on public land:!, of which 
t}ic Hon. Sidney Brccee, of Illinoiii, woa chairman. It wiui 
Eubse<|uently taken up and early in May wan paoiied by the 
Senate. The repre4<entative« in the IIoum from Illinois all 
gave il their cordial sup(H)rt, but toward Uie close of the sefuion 
it wna laid on the table by aamall majority. At thenextscRsion 
(IS48-I'J) Mr. Dougloa introduced hia bill in the Senate again, 
but before any action was had in that body the Illinois repru- 
KQtiUivcij iu tko Uou«c had succeeded in having the bill of the 



last session restored to its place on the calendar; but Congrc«) 
adjourned without any further action on the bill by the IIouw. 
In Decemlicr, 1849, Mr. Douglaa with hia colleague. General 
ShieUls (who had succeeded Mr. Brocsc), and the Illinois dele- 
gation in the House, matured a bill looking to the coniitruetiuii 
of the Illinois Central road and ita Chicago branch. Tliat bill^ 
which all the Illinois mcml^rs had a voice in framing, was 
introduced in the Senate by Sir. Douglas in J.inuur>', 18-'iO, and 
while this bill was pending the Cairo City and Canal Company 
indnce<l the legislature of Illinois to pass a measure ceding to 
that company all lands thai might at any liiiio be gninU.Hl by 
Congress to tlie state to aid in the construction of the Illinois 
Central Railroad. Senator Douglas was unwilling that tho 
grunt should paw to a private corporation direct, and finally 
induced D. B. llolbrook, Iho president of tho Cairo City and 
Canal Company to release to the slate of Illinois all tho rights 
of that company, which he did, executing on the 24th of De- 
cember, I8i9, on bt'half of his company as prcsideiil, a full 
rclousc and surrender to the state of Illinois of what was ktiown 
OS tho llolbrook charter, with all the rights and privileges 
tlierein conlaine<l; in acconLmce with which tho legiKlaiurc, on 
the 17th of December, 1851, passed an act accepting (his re- 
lease, and to make assuranco doubly sure, repealed all the acta 
which they had before granU^ to tbU company — (IGth January, 
im, 6lh Mart h, 1843, and lOth Febniary, IMD.) The same act 
accepted Iho act of Congress of 3ltth .Scplenil>er, ISTiO, granting 
the lands to tlie state of Illinois to aid in the ctinstruction of a 
railroad from Cliicngo to Mobile. Tlie bill making a grimt of 
lands to the stales of Illinois, Mississippi, and Alabama, pojiitcd 
the United SlHtc« senutu on tho 2d of May, 18>X), by a vote of 
ISn to 14, and was pas-Mcd in the Homo on the SOth of Septem- 
ber, 1850. Mobile was inserted as tho objective point by Mr. 
Childs, who was At Uiat time largely interested in the Mobile 
and Ohio Railroad Compuuy." 



EFFECT AND EXTENT OF REDUCTIONS OF COS» OF OVER- 
LAND TRANSPORTATION. 



Ox the qiicistion of transportation iKjtwceii various inland 
lH>int8 the entire development of iiuitiy seclions h:is hinged. 
Before tho cxtensivu construction of railroads il was iinp<jS8ible 
to advontageouKly pr<iseeute numerous agricultural and mining 
inlerojits at jiointR distant from water routes on accoimt of the 
great expense of hauling them overbuid. Andrews' Report 
on the Colonial and Lake Trade, wriUen in 1852, and pub- 
lished as an otHeial document by tho United States govern- 
ment in ISM, says:— 

"It is well known that upon (ho ordinary highways the 
economical limit to transportation is couliued wilhin a com- 
paratively few miles, depending, of course, ui^m the kind of 
fix'ight and character of Uie roads. Vyxyn the average of such 
ways the ci»( of transportation ia not fiir from 15 cents per ton 
per n»ile, which may bo considertxl a sufTiciently correct esti- 
mate for (he whole country. K-iiimating at the same lime the 
value of wheal al $l.!yO per buithel, and corn nt 75 cents, and 
that Xi bu.HheIs of each ore equal to a ton, the value of (he 
fonner would be e<iual to its cost of tran<ip<irtation for 330 
miles, and the latter Kif> miles. At the«o rcHpeclive distances 
from market neither of the above article* would have any com- 
mercial value, with oiily a common earth roud to market. 

But we find that we can move property upon railroiuU at the 
rote of 1.5 cent per ton per mile, or for one-tenth tlio cost 
upon the ordinar)- road. These works, therefore, extend tho 
economic limit of the coft of transportation of the above arti- 
cles to 3,fl00 and 1,C>50 miles respectively. At the limit of the 
economical movement of (hcM! articles Ufioii the cvmmon high- 
way, by tho tue of railroadif, wheat would l>e worth (tt..jO and 
corn $22.27 per ton, which sums resptfclively would repreoent 
tho actual increase in value treated by tho interposition of such 
A work. 

Tlic following table will show (be amount sav«l per tun by 
tratihporlaUon by railruiad over the ordiuor}' highways of the 
country:— 
17 



Slalemmt tkateing <A< valitt o/ a Ion of vluat, aud ou* of com, at gintn 
puiiiti from market, at offccUi bf cut of trantportation by rtiilroaj^, and 
aver Vie ardiuarj/ road:-' 

Traiwporlcd hy mllrottd TranspurUMl hf nnll* 
<>t lUcta. iitttuu iwriiillej. unr)' bl(li»a]r. 

WlM«t Com. Wlii»t. c-om. 

Value at market >itl M> til li X9 60 «!4 TS 

10 miles from market 49 35 34 00 ii V) 23 38 

20 " '• 49 30 24 45 46 60 31 75 

90 " " 49 OS 21 30 45 00 SO 25 

40 " " 48 90 24 I& 43 SO 18 To 

SO " " 4« 7S 34 00 42 00 Va 

eO •' '• 49 00 23 U 40 W IS 7S 

70 " " 48 49 23 70 39 00 14 2S 

80 " '■ 48 30 23 M 37 SO 13 75 

eO " " 48 15 23 40 36 00 U 25 

100 " " 48 00 23 25 34 SO 9 75 

110 ■■ " 47 8S 23 10 33 00 8 2S 

120 " " 47 70 32 05 31 80 0 75 

130 " 47 59 23 80 30 00 5 25 

140 " " 47 40 23 65 a< SO 3 75 

150 " " 47 25 23 SO 27 OO 3 28 

100 " " 47 10 22 35 24 SO 79 

170 •• " .......46 95 22 20 21 00 .... 

180 " " 40 10 22 05 22 M 

100 " " 40 05 31 00 21 00 

30O " 40 80 31 75 19 50 

210 •• " 40 » 2100 18 OO 

230 " " 40 30 21 45 10 SO .... 

230 " 40 05 21 30 18 00 

210 •■ •• 48 00 Jl 15 13 SO 

2S0 " " 48 75 21 00 13 <» 

2I» •• " 48 00 21) M 10 to 

270 •• " 48 45 -M ;o U 00 

390 •' " 40 90 11) ^ 7 M 

390 " " 45 1.1 'JO M 0 00 

300 " •• 45 00 20 25 4 SO 

310 " " 44 85 aJ 10 3 OO 

330 " •' 41 TO la 98 1 

S90 " " 44 Vj 
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Hon- ILMLSOAIM I!(CRE.\SEO TIIG VALl'K OF 

" Iba value of lamlt ii nlfected by nilKHids in tlw «HM ntio 
M ttieir fivdiidk. For imlMMe,lMid> Ijbig iqiM»iiiKfif>M<> 
wte f Hii Mii i e , or in the immediate vicintty«f a market, inny l>e 
wortlj. for the culture of wheat, #100. Let ttie aTOTaRO cr>jp be 
r-tim,iUi'. al l<ii»hel« to lln- ui r>-. va!ui>d at and tUo cost 
i.f miltivalion at flo. Tlii!" would Umvo flS jht mre (lie nrt 
pruiit. ITii' fiii;iiitil_vof»lio3t (iwo-tliiixlf f'f n t'in)r(iul>lK'lnins- 
|MMtctl 3o«> niilf* alaco«t of 10 cent* per milr, or (.•;..'!i>, which 
would leave $14.70 as the nel profit of land at thni l!i^t.t!>^o fr>>m 
a '»"^«*, wheo ooanectcd with it by a lailioad. Tbe value of 
dM kad. tberaftwe, adnitUng the quaKtf to be tbe mum in 
both caaes, would boar theaame lalio to tbe anumed value of 
tlOO as the value of its products, 914.70, doe* to $18, or $83 per 
acre, wliivli i-i :n tiijil ir. .iti n i f v:ilui> t'l th;>l aiiumnt, aA> 
sumitis Uic oirn^-liK-r* of tln^ fin niL-rs. Tiip ?:imc ralculation 
ni:u , of course, \v appliiii with i .jiimI force lo .-\iiy other kind 
ami sjH^'ics of pnipicrty. The illustmlioti pverj e«tahlUliM a 
principle entirely correct in itself but, of course, liable to be 
UMtdified to meet tbe liiete of each caie. Vast bodica of the 
Aneit land in tbe fnited States, aad ^AywifAte ttco ktmdrtd 
a>fl<ay iw»^>ate<wfcr<»weai , ate aaa n lMMI f , and nearly, if not 
quite, valiielcM for the culture of wheat or com for exporta- 
tion, from ihc , L-t ..f tr;i:i-[ i rtatiiii), which in ni.iny instancf* 
tu escccils tlie c>ti!ii.i;c ill tlic :il>i>ve tiiMo. Tntlcr »uch cir- 
cumstances, prmlucts are often fc-I out to live stix k, and ctm- 
Yerled iato higher vulue*, which will (•ear transportation when 
tbe former will noC In this ni:iMiior lanib are turned into 
aoooant> where their immediate products would otherwise be 
tahiclMa Bnl in each rnsca the profit per acre it often very 
amall: aa in diitneta bat adajptcd to tbe coUttre of com it U 
eonndered more prafitabte to aetl it for S3 centt per boabel 
than to fctil it onl to animals. It will be aeen that at Ibia price 
it* value e.'iteti uji by the co*t of transportation of 165 miles." 

Tlien! are no enduring plix*es of railway development of 
more rtal con»ojuenco to the etilire Kily of the American 
people than tho^ wUBii hin<re upon the vital improvement 
made in the possible ^Mia< tive capacity of all ^n-iions of the 
country not locate*! la tr u'. ailable water rvmtoif, by the cbeap- 
ening ot the cost of ovcriaud tiampoitation. Kotwiifaataading 
ail that boa been done or nny be dune to reduce tbe coat of 
monments on natural or artificial water channeU, there are 
an iwmeiiye nunil» r of pre.it interest-^ which wmiM lanjniii'h 
and pryi-h if o'. cr!.in>l fr>'i::lil t li.ir." i n . re iiot mltir cd to a 
•tamianl far U ^'^v tiiat aituin.il'.c on i.nliur.ri. roa.U. turnpikes, 
or the early r.iiiroji-U. 

Xear tlio end of the &(Ui d>-oi<!c very ini]»>rt.'Uit rtep* fiir the 
Ci^mmenccincnt of the great work of cheaikcning nveTland 
fteigbt cfaaigea vera made, but the geneml nwge of cbaigca 
eontinncd to be ^gh, end tbe extent of pontivo advancea in 
low«rit« &iea and laiiA ia iwBeatcd by the fbOowii^ atate- 



a ton a mile, while it would lnNir a, price for frtiBhl of a cent 
and a qunrler. Sub«e<}Ueatly tlie Penn.<<ylvania Railroad Com- 
pany engaged in the coal transportation, and now (1^73) their 
wb(^ average cbaige for tnoaiKHrtation of all rlnmm of freight 
ia only one cent and Ibar uitia for all the buaineaa of tbe toad, 
which exceeds 8,000,000 tona per annon. The actual cost of 
service with a smaller volume of tonnage then eretrdM (uo 
cm!t a ton <i mu^, aa previouisly bIj>1<iI." 

Ill a series of articles, puhlUhcd ulhmt ls», Mr. llenrj-C. 
Carey said: " From Ni-w York to New Haven, a di>lance of 7"i 
milca,travcU n*jwiy $1/10, or two cents per mile. Travi linR we»i, 
thecbargeon the Erie road iafl/X) for »!7mi!<«. . . . Twdve 
yean ainaa the Cue of a paaaenger from Chicago, lUinoia, 1,200 
mOeih waa |74G0i. It ia now bat tl7. . . . 1%«iTe yean 
linee tbe eoitof tranyporting a busbd of wheat from Chicago 
to New York was ko ji^roat as eflectnatir to keep the ^ain of 
that country out <pf ihc inurki t. Now a bu-!iel of wheat is 
transported the whule ditOaiicc, l,otO nities, fur 27 cents. A 
liarrel of flour can be tnnipoirted from CUeego to New Yorit 
for SO ctnls." 

The freight tariff establiabed by the Michigan Central BaO- 
road in Augnrt, IMS^ 00 flonr, wheat, and merchandi.v, was ai 
folloera>- 

BMwrrtl Brtwecn 

iJiextrr. Kalaniuou, 

4»IBUe>. K^uUrt. 

On 10 i.jrr,;* of flrmr (nearly a ton) ...-IS 30 16 W 

On one ton uf wheal (3,340 iba.) S 11 6 Oi 

On one ton of luuefaaBdiia. ft ST 11 M 

Progroa* of Nalione aaya: "Tbongfa tbeae prices aeem high, 
yet they were much l^ii^icr duiag tiie previous ycaia." 

A n^jorily retort from a comndtlee on inland navigadoa 
and internal improvement, made to tbe Pennaylvania legida* 

tiire by Mr. Bum*ide, in March, 1!M.">, said — 

On our public works dry goods are carried from Philadol- 
phbi to Tittabaq^ fen— 

PcrtcftUM. 

About. $1 STi 

Groceries 75 

Pnduce fnmi rillaburvh to rhila<li lf>hia.. .................. tt| 

Floar from TO tu tM cents |*r barret 

By Wiluingtoa laiiraad tbe pricea from Fbifaidcl|ihia to Bal- 
timore are, I 



Pry pxab. 



From nallimore t«> Cumberiand, 180 mill 



nrtalta, 
... Ul 



Dry cood* 

tinven** 

Making on dry goods ia Cumbertand. 
OagniecriMtDt^uAcfiaad. 



■*«ewB*aawBBwea«* 



D axD Anru. ctubgb pan namn am rjumemm 

KAIL >IOV»J«EXT8 IX THE Itmi t'Kclln-. 

General Herman Haujit, in testimony lilo:i- Stuate com- 
niil'.ce on traf.-p. rl.iti roi;!c.. t'> l';-e !>• jiUmt.!. O. tot, r '^ ], 
I^T'i, »a;d tl .it " it w.is a mlijccl of animaSi^ di.'-. usriaa twcnly- 
five years as: .(l-M^)intherennsylvan:aIlailro;id l««lfd Whether 
alow mte sitould lie e:««blt$bcd to admit of the tniTW{Mitation 
of coat, and tbe imntion token waa that c««l and *Ui>b artick-a 
cookl not be transported on railroads; that the canals, such as 
we bad then in Pennsylvania, would answer veiy wvll for the 
tran<|^'r;.i:; oil . f .*ii> U article*. l«t ntilroatis niu^t ti-kJ e\- 
cluMvely for J i^^eiut r* and Ii.:ht freichtj-, that anythins; carrii <1 
at a IcM c>»t than two ci :it« .1 t 11 a ji-.i!e «. r,; ! K- a; a p .:-iii\e 
l.is!-; tki' - jrf > <•--• t. i-.l fr.o ;ni (.11 II fi.i.V. and at that time 
thcrx a ; •,ii:i,;c of o:.!y .1 l.u<iilrt^l thousand tons over the 
Fenmylvaiiia lUilroad. Inotvler l«>demoni'trate tbe practicabil- 
ity of eanying coal, I made an analysis of the burioeM of the 
prevrAi^year.aepaiating those itcnia which would he incrcaacd 
br an increased bosincM frv^m the p'neral and constant es> 

pt n~ h Wi re iiidcjvr. Jcnt of ti e v^'aiiii.- f f 

.\!t. r luakin;; a can-fi;l ana'y-i*, 1 Mici .-^^l.il in d'-r:i.,ii^;ra:ju,- 
that the a.-tu.il c>-t of t'^ .• tran-iivort ilioti of ctml o\cr tlic r.-i;ii- 
^jrlvania Bailrv^' would ui>l exceed about seven or ei^bt milif 



«l 

as 

.V report made in 1^ by tbe ex^neer of the St. Lawrence 
and .\tlantic Railroad, which was the line l y which the tirand 
Trunk, i>f Cana>l i, piitK^t a eontiei tion with TortUiid. Maine, 
contains the foUowinj; statement of the co«t of tnun^rting • 
tianel of flour in 1848 over the rootea named.— 



From rtrrrlajvl 1 1 DufTalti tlalwl... .................. ........... U 

Prom 1>uTaI j to .^IImii v n^ttial).... .................... ......... 10 

Fr>m Albany to Bceson trails 30 



ToUl toB<-<«t<-Hi 

If .;irri<-il liii-n.^ to IV rUand. 



.lU 

. to 



Toud to ronland .IS 

5t. 



Fri :a Monlr»-.il t.i I'l.r.lA- 1 



... to 

... » 



Toial to Penland - 

If carrini ittcncr ta Bosltia.. 



THaltol 

Tbe rait transportatlra was d>> miles by the Erie Cuud roBtt, 

.iTi-1 CTo i\v.','-> l y 11 "^r I.anri th c .'.iiiti . 

In n ren.-e to aiuhra* i".t co.i: tr.ui?p>jrtatjots &i>m thi? 
^^ t '.k U nv'-oii. it «.t* n j r^i-! iii ji]:.inr\". InV'i. that then' 
were two outlets, iu the Beading railroad and the Schuylkill 
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Nav);;alion. By lliu funncr the freight and toll« «l lidc-wat«r 
at Ri('lini<>ncl averaged, in 1849, about 30 Cfiiti* |m.t ton moru 
than l>y latter to the wlii»rM-« on tliu Schuylkill. Tho minrt* 
in tho Scliiiylkill valley am dolivcr coal nt Mtnint Carbon at 
$1.23 to $1..'X» |ifr ton; freight per rnilrottd, $1 jjO lo ♦1.80; il8 
coal nt tidu-wotcr, from $2.75 to $3.30. 

r.4(«t:.\flKR I-ARE8. 

In n )iiililication nind» l>y Mr. Ilrnry C. Carey in January, 
184^*, hoBliitod Hint tho fiillowing li«t etnhraix-d uviry rnilrond 
ill the Union north uf Uiilliniore and euist of Ohio, except Cam- 
don and Atnboy lines, viz.; — 

•Stmt. l*iiirl»i Thrwch 

nmrnm. ^^ miles. Hn. 

Buteru 105 f 5 00 

Baatiin antl Mainv 110 S CW 

Boston and Lowell 28 65 

Do9toa ami WorcoKter. 4-1 1 2S 

Ooston and I'ruTitliiire ii 1 35 

Fitclibanf "I I 7ft 

Fall Bivcr.... hi I 35 

OIJ Colony 371 I 00 

Woitern IM 3 75 

Nashua and Lowell 15 40 

Concord 34 tlO 

Norwich and Wnni'stcT SO 150 

Nrw Haven and BpriiiKflvlJ , VI I S7 

BrldnftHirt eg 2 00 

New York and Harlem 33 1 00 

New York and Erie 87 1 50 

Lun^ ixUnil M 300 

New York and New Brunswick 33 75 

Heading IK 3 00 

Philadelphia and Baltimore 97 800 

Wcstelirslrr und Culumhia 32 75 

rhilulclpliia, Ij>iica»tmintl Hirrishurg ... 107 4 00 

Pliiladelphia. OermaiitonnandNorrblown. 17 40 

Hurriiburg and ChanibvntburK M 2 12 

Albany and Schenectady 17 50 

Ofwenbush and Troy 6 a> 

Troy ond Sctien«i-ludy 201 60 

Ulira and Kt'lienectiidy 74 3 00 

lUirit and Syracuse 53 2 00 

flj nic use and Auburn 20 100 

Aubani and Kochrstcr 77 300 

Roclu-oterand Athens..... 44 ISO 

Atliai and Buffalo 31) <H 

BnCI'alo uiid NinKam Falls. tl 75 

UK'k|>ort and Niagara Falls 2t 75 

Tliu uviTHgc fiirc on all these liuM wm, acconling to thi« 
Btatviuvnt, 2.K> rcnli* |H^r mile. 

A p:imphlft publiKhod in lliilndolphia in liVtl gare the fol- 
lowing Lahic aa a »intonie[it of Ihc fure and di«(Ance8 on (he 
principal niilroad?! in the United Htatc.«; — 

Naronaiiil Irrmlnl. Ihrotifli Atm. Mile*. 

AHmiiy unil Sirliencctady |ii 50 10 

Allien iind BuITbIo 0 Ot 32 

Auburn and Rochester 3 00 7rt 

Auburn anil Syracum 1 00 20 

Ba1lim'>rp anil giuojuelianna 3 13 85 

Baltiniurr and Ohio 7 00 170 

Ballini.irc and Washington 1 fO 40 

Boston and Ixiwell 0 S5 271 

Boston and Maine [to 8. ficmrirk] 1 00 831 

Boston ancl Old Colony (to riy month 1 1 00 44! 

Boston sml rnjvidence 1 25 471 

Bofloit aixl Wonvster 1 25 58) 

Caimlrn and Ainhny 2 75 CI 

Central [Uac>>n to Earannah) 7 Ou 101 

Columbia [branch of S. C ] 3 38 08 

Eastern [Lowell «n<l hraiichcs] 1 43 58 

Fitcbburg [to Boston] I 25 51] 

Gaston and RaWiKh, N. C 4 00 «7 

OcOiKia [AUKUSta to Atlanta] 7 00 171 

Uousatoiilc (Conn, and Uoss.] 2 00 75 

Little Miami 2 00 M 

iMng Island and Inanrbca.. 2 00 tMl 

Macon and Wrjt«-rn 'to Atlanta] 4 00 101 

Mad River and UKe Erie 3 25 1«2 

Madison and ImlUnapolis 3 00 M 

Michigan OntnJ 4 40 H« 

Mlehlean Sont:. "i-o 2 00 70 

New York and En< [to Port Jervls] 1 80 74 

Mew York ud UwlMii 100 M 



Per mile, 
oeiiti. 

2.85 

2 72 
25 
2K 
2.07 
344 

3 51 
280 
2^77 
200 
23ft 
25 
300 
201 
1.B8 
1.72 
3.1 
327 

s.an 

3 01 
3.%t 
3 73 
2.38 
378 
2.94 
3 33 
2.13 
3.81 
3.77 
3.84 
383 
3.54 
2.ilkS 
344 
3.13 



Names and teculDL TluDugh bra, Xiica 

Norwich and Wortsealer. 150 59 

Northern [Concord to Lebanon] 2 IS 63 

I'hiladcl|tliiaand Balilmore 3 00 I»7 

riii1adel|>hia and Rcjdiui; 3 50 02 

lioulb Carolina G 75 138 

Btonington [to Proridcnoo) 1 ao 47i 

Byr<ciu<eand Utica 2 00 53 

Tonawanda 1 SO 43| 

Utica and Scbenertody 3 00 78 

Vk-kiUHitx and Jacks-m 3 00 47 

Washington and Itiehmond 3 00 76 

Wislfni (Allnny to Wonvster) 4 25 J5»i 

Wilmington and Wuldoii 4 00 Ittll 

COST OF TltANSt'OKTATlOS OS TilK Jffnv JKBSEY LINES. 

An adJrrm of tho dircctorM of tho Delaware and Raritan 
l.ainal, niid Canideii and Antlniy lUilmad coiiipnnieit to tho 
|HH>p1c of Now Jersey, diltod June lltb, ISiH, hut ihu following 
tables appended: — 

SlaUmpit of On Butinea of lite Om<ten and A wfcny Rttiltond and Sit 
Jlranrhtt. mid die I'kUadelphia and TV-CTitow Xui/roaii, fur Utt MonUt 
0/ J/ay, lli4S. 



I 



Way p(««enn»Ti<;— . 

Way I ravel on the I'hilodelpUia 
and Trenton Kailruml 8,077 

Way trjvel fntni Phlladelrbia 
to New Urunswiu'k and in- 
termediate places on the 
branch ai.d Trenloa and 
Philoilrlphia runds, with tha 
0 and 41 o'clock llim 1. 8011 

Trenton and New Y<irk Brcom- 
niodatlon line from Treiiioti 
to Jersey City 1102 

10.930} 

Qimdenaiid Araboy way linen. 33, 994 



•2. 

B 

c 
P 



223,134 



ll 

I* 

° i 
F3- 



$4,308 18 1.01 



67.443 2,818 17 4.1| 



5I».329 1.872 17 2.31 



347.M)B 
493.«>ri8 



(K,4.'iM 52 

6.ii<a hi 



241 

1.21 



Aggregate of way business on 
Camden and Anit)oy and 
Philadclpbia and Trrnton 

rallnwds 34.9241 841.(101 $14,648 33 1.7) 

Through |<assengvra: — 
Tlirough Camden and Amboy 

Sand 1 rt-rlock lii.n. 8,465 .. 701,»SO 125.53125 S.0| 

Through Valid 41 oVIotrk liiim 

via New Brunswick, New 

York, and Philad('li>hia ($4). 0,0701 00 810,315 3il,2*2 00 4.44 
Thniugh 9 and 41 oVlixk 
3Mt'v>nd.claio litun, via New 
Bruntiwick, New York, and 

PbUadelphlt (|3J 2,118 .. 190.G3O «.3G4 00 3.34 

Vmm iho »lK>ve it appears tliul way paasengrra were cairivd 
al tho average charge per mile of 1 <-«'nt "1 niilU, and thnl 
paasengeni Were cnrri«l through at the nvcragu charge per 
mile of 3 <'enU m mills, or an averngu charge on Loth of 2 
ccnti G) milU. 

Sialtment 0/ the Ci*H af TmnMportalmn per niU on the CunTi an'i Kaitntad 
ft/r Jtfrty, W^*, lieitrten Xnr Vurk and Jttiladel/ihia. 

On Ihe canal, 84,4Si} ion» carried 1 10 luilcn ^'.'.iiCt.Ctfl for one 
mile, flOt>,!>'v4 freight; on llio niiln>ad, l.HKt ions c«rrie<l lO 
miles = 1 7.^,170 for one mile, t-l,lh~> freight; total caiutl and 
railroad, 80,471 tons carried 3110 niilei* — ■.», I7"J,1.» for one mile, 
$12:J,(>!f.> freight, or an average freight ou bolh works of 1 cent 
and 29-htindriHlihii of a cent per mile. 

[XoTE. — It will be seen that ili«> clicaji movements wen- nil 
made on the canal, and that lln:' rate per ton per tiiilo on ihc 
railroad wn« nearly It.O eentd |.it Ion jut niili'.] 

Williams' Tntvolcr'a and Ti>iiript'» (iiiide. published in 
gives the following table and jirtface »howiug — 

TUt DIBTjL\'C£8, F.iR£8, AC., I'liO.M BO0IOX TO MAITY OF 
MOST IMPORTANT PL.VCES Of 

The following will ahow at a glance tl 





Google 
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time iH.-itii)ie<l, ill iravrliiiK from Bi)irt4m to Iho nioel prt)iiuiu nt. 
Iioiiiis ill thn I'liit n. Ali<j»aiirp, however, inu.»t bo mail<> in 
(lie mU' of f;irr.>< wlirn tr-.u'i^liny ill litoasiit'ojils. iijinii lukc.-*, nr 
riven, an tbcso iucmIm of conveyance nru subject to more or 
lew oompertHon, fa yAdA «ue the fores varj-. Thnee given, 
lMnpmir,iu« wMcimtoMcaii beobtained nodw th« dream- 
■tuoa%ndirill,aodaaM,lM ftmad nan «iMM||^toiiMkflup 
ft genBial wtinmte of Bxpeona. Bbnlkr Infbraaalion will be 
fiMtnd at th« end of taaay of the routes, vrhidi will be both 
useful and convenient. The <«m<? given is that which ni'tuiilly 
ocTupied in |i!i*!<inf; from one point to another; tlie deU-!ilii)n» 
Iwlwei n ciuh route lire not taken into C(>n.«i<lrration, n» these 
the traveler roust determine for himst-lf. The tluiitniy) nre 
giTen ligr Uio ibortaet ronlac— 

Mil*. "ilSSi" 

VMaBoilnitoJUbMqr .....i.. MO 10 |tW 

From Boston to BnBUo «....>.....■«.... Ml 18 1160 

From Boston to tCiiMiniiaitlvi»Glsirinid»...... OM 10 M 00 

From Boston to Dstnrit. ,.. MB 4S 10 00 

From Boston to ChicSBO. ........1^070 M MOO 

From Boston to ft. riMd.Min.1lir. UOO M MOO 

From Boston to 0k LoBiiTiACUMgoaDdlpctac* 

fleld |,4n TO M 00 

From B<nton to V«w OrisMN Tia ddoeoo end 

8i>riii^-9eM lOM m 40 do 

From Ikwtoti t ) Now York MO 10 4 01 

Fniiii Ilc>5l<in III I'liitiulclpbia. 423 10 7 00 

Fniiii ll<n<U>M to lidllimoro... 020 SI 10 OO 

Fniiii Boston lo WusliliiKton SOO M 11 80 

Kruin Boston to Charte?^tull, 8. C..»(..,..« 1,018 00 MOO 

From Boston to Savannalj, Qa. 1,143 70 29 00 

From Boston to Montgomery, Ala....... l.j-i-'i 'M 40 00 

From Boston lo Moliilc. Ala 1.732 130 48 (X) 

From Bocton to New Orlinnn l.SfW H:i 63 00 

From B<wUm to rillsitiiirKli via riiiluiUlphia 087 03 17 OO 

Fmin Boston to WUeelltiK via Baltimore 80O 40 M 00 

Fmm Boston to Cindonati via Ptiilail4>ljilila, 

Piltaburgh, and tlie Ohio riv«r 1,174 It 10 00 

From B< ifton t« New Orieans via Pittsburgh and 

the Ohio an<l Mi»^l^'^iId^ivc^s 2,7tt MO M 00 

From Itonton lo St. Ixini^Ph rittaboisfa mid lbs 

Ohio iinti Miiuiiv<i[i|>i rivrnt ..............1.871 140 28 00 

From Boston to limitrcsl, Can SS7 17 0 00 



Unas. 

From Boston lo NssbviUe, Tcna., via Cleveland, 
Oaetonaa and Comhsriaod Mlroad l,MO UO 

AYMuoc raoanr akd TuwaKo. aiAaoa m au. 

RAII.R(>AI« I!r 1848. 

Gtneral Staltvwi.l, rh'iu-inii llir Armiyra of fare jxr milf f tr Firii- -irui 
Serimd-clat* and M'cy J'l^-ijf, a-i.i I^r-^t' and Sfroitfi-rliAj f Vri.jht j^-r 
t>,-i }-rr vitl': I vr'iiV.'i'rit? lf,e r.irr/^n rji.rf A lu^'"!/ Ohil / (,r,.i 7'' J t..i i, ..• /.i- 
tian £mlrx)a<i*, and the Umiimtowm and TretUon J'.muA JiailruaJt, 
latmfitmDoftttt't Railnad Oiudt far JSiS. 

« ? z. 'i < ■< "i 'i. 

I M in ii^ 

2. 63 » 0.3 .= aft ?4 73 

Maine S OMI £82 3.(0 3 S7 2.l» 5<M 3.38 

NewHampab'e. 2 90 3.00 3 00 2 62 2 l!7i 2S S OO 

Vermont 1 38 3 0O 3 00 3 00 (» 4.00 4.00 

Uanochuntta.. 86 I,039i 2.43 1 66 2.71 ^27 S.47 4 34 

Rbodo Island.. 3 9IJ 3.00 2 GO 3.16 2.72 0.37 4 39 

Connectiral.... 4 25.11 2 .V) 173 2 20 2.15 6.7.S 3.50 

KewYofIC 00 7SW 3 17 I.'*) :! 75 2Mi 9(14 .^.79 

New Jersey.... 4 11V> 4.00 3.33 .1 M 3 <T2i 13 .'.7 II W 

reniisylvaiiU.. 9 355 3 iX) 3M 3 IW 3 4S4 (17.5 !5 .15 

Mar)laDd 9 CGI 3 4.5 3 ^.'i 3 ,M ^ m \ M 3.12 

Vir^nia 0 ;i-.H 4 74 'I 'M 4 72 3!»H 10 14 4 i» 

North Oarolins. S 24 s 4 'J3 4 1'S 4 00 4 15i 0.S3 6.37 

8011th Carolina. 2 'iH 5.«j 500 5 00 5 00 10.75 5.90 

Georgia 5 003 4.14 4.14 4 70 4 32} R .33 4.7« 

Kentucky 1 28 4.40 4.441 4 46 4 4-1 9 00 0.00 

Mississippi.... 2 TO S.39 5 35 6 00 5 .M.J 21.30 17.30 

Alsbomn 1 07 4.00 i.M bM 4IUi 10 33 8.00 

Ohio 4 .W 2 77 2 77 2.68 2.731 6.00 4.C3 

Indiana I «a 3 00 3.00 3.00 3.<K.i « >iO 6.81 

HksUsan...... 0 Sit 3.0O 0.00 3.31 0101 8.44 OJO 

»BUtaiktolals.n7 e,7M 70.10 04J0 74,00 70.10 170.40 UMO 

Avemgra 3,60 3.21 3 70 3 .M 8)17 0.18 

The average coot of all freight movviucnt«, including firetand 
wH-und daa^ OD allliim iiTea ebOTC^ «M 7.G8 oanla par ton per 
mile. 



PHYSICAL PROGJiESS DURING THE FIFTH DECADE. 



MTAOLtttnitMT or AWBKmv un. works. 

DUBINO tbc fifth di ende n nntnlxT of nieehanieal, engineer- 
ing, ami niiiiHifai tnriiiK ndv.inci i; wi re iiiiidi- in the United 
Button H iiii ti ^'riMily t'.ii ilitiiti-il r.i!l« ■ i|m r.i!i<in». In the li mj; 
lift of iuventions and iinpruvctuenta pertaining to llii.s eru fi'W, 
if any, have left a more permanent impress than those reeiilt- 
iqg Ihim Uie eitabiiat>iDeut» In thia oountiy, of worlta wiiicl) 
coald mMm&fitafa Iiqb nUa of wiow p H a n ia. Iha fliat 
Anerieaa aObrt t« pnodnea «aila of aiqr kind iapmibafafy that 
mentioned hj Mr. Bolomon W. Bobeita, and wMch wsa made 
by the Loliigh Coal and Navigation Coiiip;iny. It iinderlo.ik, 
in the BUtnnier of l.S'Jfj, to cjisl in it* foundry at Mam li ('liuiik 
rail-* four feet long, to be u.-<eil on itn projei li.)! ]iioneer eoal 
rnilway, Imt the work was ahandoncil on mcounl of its l>eing 
tiMj expensive. 

Ur. James M. Swanic, general agent of the American Iron 
and Sted Amodatitm, iUmisbed for the cenana report of 1880 
inlanatinf data ndaUog to Ilia anliaaqucnt pmgreH of aariy 

American ndl-malciiiift, from whtdi we compile the following 

"lari nienlH: Cast-iron raila were niaile in tlii.< country in snuill 
ijU!iii!ilii * during the early jeuRt of our railway historj-, not- 
\vitlistan<liii,i; llif uiif.ivorul '11- i.'X|)i'riiiii'iit :it Maurh Chunk. Ill 
1641 a series of testa were made at I'ottsville with raila for mine 
raada cast in a foundry from pig iron made at the PMIsTille 
ftimace of William Lyman. These raila were aia feel looig; and 
Hkk of various weigblA. One of the rails tested wna inlaodad 
to aoatun locomolivea. NotwithataodiDg thaaa aipariwanla, 
Mr. Swank states that "many yean elapsed after the lint rail. 
road was built in this country before any other than a iron 
rails were made in Amerioan railing mills," and ibat "early lu 



1844 there were still no facilities in thia country for the manu- 
fiirture of hi Hvy iron mils to supply the want« of the 4,lH"i iinirs 
of Ainericiiu railroad which existed at the iM-gini.ii!^ of liiat 
year, and of a few hundr«-<l additional miles whi< li were tlien 
projei l.il, ... On the 24th of April, 1R44, the lion. Ed- 
ward J. ly Miirr:s, of reniisylviinia, declartil that 'not a ton of 
T-rail hod been made in tiua conniiy.' Uo u^ghi have in> 
dudod all other heavy pattetna. 

"In 1844 the manuhcture of beaity iraa ndls in this ooontiy 
was commenced at the Mount Savage nIKng mill, in Alle- 
nli< ny eounly. Maryland, en-cted in 18^13 especially to roll these 
mill'. The lir-t rail rollinl at the Mount .'^ava^je rolliiijj mill, 
and in honor of wliii li llu' KraiiUlin In-itiliiie of I'liiladelphia, 
struck a silver ni«'dui, was a I'-niil, known in Wnlc* as the 
Evatw patent, of the I)<)wlai» Inm Works, at Mertbyr T)-dvil. 
It was intended to be hud on a modem longitudinal sill, and 
waa lhataoad to it by an Iran wadgo kegriog under the sill, thin 
dispensliigwMiotrtsHafcatoniHga. Ttaioniliwl^ed4Spound8 
totbeyaid. About SOO tons of nib of tMa pattern were laid 
in h^H on a p^irt of llir road tlieli Iwillg hldlt between Mount 
JSiivage and i 'unilx rluiid, a iii..!aiice of 9 mllcK. ijooa after- 
ward* rail.« wei^liint; 'i-' pi .miiU to the yard were rolled at llio 
Mount Savage rolling mill for the road leading from Fall River 
to llfKiton. 

"The Montour rolling mill, at Danville, Pennqrlvania, waa 
hidll ttt Vm iipwidyto mU caO% and here were rolled, in 
Odobaroflhatyoar, Cba lint T-rdla made in the United Slatca. 
The first T-nil rolb made in tlds country were made for the 

M.intmir Iron ('oiiiivmy by Howard A Snvder, proprietort of 
the CoUiery Iruu Works, at roUsville, the work being done at 
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their eaUblishmcnt at Dnnville. Tlie Boslou Iron Works were 
iterted in Jaoaary, 1824, to manufadura cut naib, hoope, uid 
laA pliiitaii but they wbeequently ndled nuli^ and oo the 6tii 
«r lUf, 1MB, Uugr rolled the Brat Trimib in UuMchaaetta, 
Balph (Voeker being mperintcodent. Tn IMS the rolling m'il! 
of Cooper A IlewiU wiia built at Trrnton. Now .Trrsry, tn roll 
heavy mils, nml on tho I'.Hh of Juno, IMd, their first T rail w;i* 
r<ill«l. Aliout lliO IkI (if S. i.ti iiiiirr, Ir^V), the New Eiij;1biuI 
Iron Company, rit I'rnvidi ii< e, lUiodu Iiiland, commcnctHl to 
roU T-raiU. Tlx lir^i Int I t tlieae raila rolled by that company 
was delivered to llia Providence and Worcester Railroad on 
September lltb, 18M. T-raila wore rolled in Novemhcr, 1846, 
at fhonizvillfl, Vmnqrhania; io the fall of the same yew at 
Ihe OiflMt Western Iran Works, at Brady'h Bend, Feoniiylvania, 
and at tlio T^ickawaxen Iron Works, at Soronton, Pennnyl- 
ranin; eiirly in 1847, at the Ruy 8tutc rolling mill, in MiiMuichu- 
setlM, then owned by tlie Maiv-u>f hui^tts Iron Company; in Janu- 
ary, 184.S, at llio Rough luid lieudy njliinj; mill, at Danville, 
rcnngylvania, mvI in the aame year at Hafe Ilnrbor, Pennsyl- 
vania. All of tlie T-miU made at the mills Blx>re mentioned 
were rolled with a Laao or flange gimilar to that of the pre^nt 
T-miL Borne of them did noi differ groetiy from the H-rail, 
and, when laid, leatod, Hhe It, in a chair. Indeed, the H-nil 
waa sometines called the T-mil. A few other mills rolled 
heavy rails before l&V), but nt tho bogiuniiiR of that year, owing 
to fori itrn roni jK'titiun, iMily two OUl of llflceii mil niilU in 
llie eouiitry were in oi>crat4on. ... it secma titrange that 
tlie T rail should Bot hftTO beooDW feiMcal|y popnlar until 
aAerlMS." 

OnUTT or AMWUfttW RAIL HILU. 

Sfnny direct 'ir iin i.!. iitul ii. iii fit-' were derlTed from the 
oUiblishnient dt'iiul work" in this idiiiiiry. Fre<jtientJy native 
rails could be nlilained at rheai>rr rates tlian tluw prt vailsiin 
fiir imported railc, and there were peri<Hli> when the existence 
at rail worics near tho liaca of aome rond« in process of con- 
■tnietioo was of vital coasei}uenca. An Uluslralion of this llict 
is nmdahed fey an c^sodB in fhe histoty of the ooaatradion of 
the Erie. After a protneted itnigile With peoBoiaiy and engi- 
neering difficnitiee, the state of Ifew Yoilc, in IMS, anxlons to 
secure the i Mm|ili'li<)n of the Mad, ai;aiti r ;uiii' to iti« relief An 
ai t viii^ iMD<.-<ifl I y whii h the Xev,- York ninl line Uailrnp.d (Vmi. 
pany were rrlii vi rl <>{ the elaiiii of (lie r.|ale n>;;iiii>t tln in I'nr 
the loan of t3,(XX),(Xlil, and KUeh nubntautial aid was extended 
tliat the company were enabled to reiutne tin' workof con- 
stnictioa with a well-filled treaaoiy. The a<-t oootatned a 
proviaov however, that the road should be forfeited to the slate 
if, OB Jannaiy Is^ 1849, it waa not in readiness fur buainess be. 
tween Ttermont and Binghamton. The company had four 
years in which to emnplete l-'VT mili-s of road. It in .qtuted that 
it; \f^U't the iv ranton Brother)' wi iired ihi' lapitiil ni'ce«i«iry to 
ooininenee Ihe manufaetnre of niU at tlie I>ackawnnna Iron 
Works, largely Ijccause they knew that tho ICric Railroad Ctini- 
pany were obliged to pay t^*^! a ton for the rail* they were ini- 
poftiqf from England, awl that in their straightened drcum- 
siaoeca, and In view of the time to which they were limited in 
Snisbing the road to Biq^nmton, they nrast necessarily ol)Uin 
iron at dmper ratca and mon speedily than the foraign mate- 
rial ooold be furnished. -Subaequcnl events proved the correct- 
new of ihh su|)iM>i»iti<ii). Diffirulties in repard Io the location 
ol a rmiU' tlirou;;h !iortli-ea«Ii*ru ri rin-\ K ;i iir.i <li'layi"d the 
pri-ffrest of ennstrui lion on the Krie, and one of tlio rmilta of 
till- delay, an de*cril>ed by a correspondent of tho New York 
World, was that it became "necessaiy.for the iron company to 
dktiibote the iron at the dlfieremt pointo aloog the route, the 



neurit of wliit-h was fifty miles from the Works. The rails 
wero liauled by teoina over the heavy nonntaiB nadi of 
nefthani FMinqAvaiiin Io SummAmg, Oooheetoa, Bqidaunk, 
Slodtpotl^ Dtpodli and T^uieshoroL Th eome of these polnla 
roods had to be cot through the dense forest. Over four bun- 
drcsl mules and hrir»'« were required, as many as ten pfian 
frenuently being attached to one wajjoti. The rails were 
Himullanermsly laid exit and wert from the p<iint« natntxl, and 
five day* before the time for tho road's completion to Dinj;- 
hamton hud expired the liwt spike wa* driven. The event km 
celebrated in Binghamton on the 28ih of December, 
Benjamin Loder, then president of the oorapany, deUvered an 
addre««, in the course of which ha declared that tho eoeiiy, 
cnterpriM*, and promptness of Oeoige and SeldoB Scran ton had 
saved the New Y<irk and Krie Railroad to the company." 

So many similar iiit idetit« have oci urretl, that the competi- 
tion betisi'cri A iii'Tii :iri luiil fiin l^'ii riii; makers fur tlie ojipor- 
tunity of Kuj>plying the tremendous dcniaiul for rails by the 
various new and old lines of tliis country has liocn a factor of 
very great importance in the railway development of Ihe 
United States, whether regard be pdd to price, quality, prompt- 
ness of delivery, oppostunitioa for securing variations in weight) 
sbve^ and lo^fth, or making arrangements by whidi nil nao^ 
uliMslann could be remunerated f>>r their products. 

QI:AUT»' and W3i<JTlI OK HAII.B. 

.Mivny discussions have sprung up, at diflerent periods, in 
n^gard to the quality of rails. The iron rails imported Cram 
Enghuid Ibr die very early American nilroads wan of extra- 
ordinary excellence; so good, indeed, that their durability in 
proportion to weight was only excelled by (he lietler claascs of 
modern i'lccl raili*. Hul as Aiiii.'ri< aii detiiamls iiii re:i<td, and 
the eui-tom expande<l of jinyiiiK for English rails with the iNinds 
of new railway companies, which could only Im> S' .j! at a hirge 
discotuit, and might or might not prove to l>e smnid t>ccuritie8> 
and as the price of rails declined, complaints became common 
tliat some of the im p orted rails were of voiy inferior quality, 
and about or shortly before and after 18S0 a namher of importr 
ant purchases of roils of Araarieoa manufacturo wero made at 
prices slightly exceeding the cost of imported rails, on tho 
jironnd that better piarantees of excellence cmilil thus be »«>- 
lureil, and Ihe superiority of ((tiality much more than com- 
pcnsattxl for the ilillen ii' c in price. 

Another interesting jihase of early rail manuikcturo was the 
gpradnal increase in the length of tho rails laid down. Before 
1890 it is probable tliat very few, if any, rails exceeding eighteen 
foat in ki^iidi bad beta laid dowiitothiaeoantiy,aBd the leniglli 
of the r^ ibr which most of the new orders wera given wss 
fifteen feet No thirty-foot T rails were rolled in the United 
.''tales licfore IRV), and even at that time there was no current 
demand for Ihem. Tlie rail, like everything el»e connected 
with the railfMinl, j:rcw gradually, there l>ciiig distinct epochs 
of growth fruni thre e- or four-feet raiU tip to rails nine feet 
long, and suli«equently to fifteni or . ii;l.i<i ii feet, and even 
greater lengths. But in or shortly before 1630 the pravuling 
standard for new rails m<iro clocely approximated Bfleen ilMt 
than any other atandaid. The weight per yard oa new laik 
on important linea was Increasing. This tcodcocy is rspre> 
s4<nted by the statement that the ndls in use on the Reading 
railroad in IMK were of 40, .12, S3, and CO pounds to the yard, 
being 8,R.Vi tons of 4''i ]i. iMniU, which ha.l li. < ri ilnwn iw. Ue 
years; llflXT tons of 511 p. minis, whiih bail l-ecn down eight 
years; 777 tons of ">.'l pounih>, which had been down seven yearn 
sad 7,992 tons ot 60 pounds, wliidi liad been down one to six 
yeaa. 
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nrntovBumm in locomotives. 



IMPROVEMENTS DT LOCOMOTIVES. 



fllHS lociiiii'i(ivr>, Hkr tlir r»iii« niicl i nr--, mn! lln- milwtiiti- 
tfaUity of (lie |ioriimii<-ii( uiiy, w.ih ;;rnwiiiK iluriii); tli" tilth 
dfllfc Iiutend of wrighin); from four to wvi'ii ton.'*, an at tlin 
oiitact, or from ten to twelve ton*, ai mi the eiiU of the fourth 
deoule, it wm becoming coRi|MntlTC|r wnmon towanh th« 
tod of (he fifth decade to cooalnict MW kioomotiraB weighing 
ft nttl« man or Im tbaa t««ntjr tona, uid'ft few of tbo mw en- 
pnp« wcijirliod twanty-flTO tonx. Tliin iiirrraw; in might wai 
usually H' oompRnifld with oven more thoji » cof ro ponding 
incriiuM- in circi'tivo powor. Oonriderabto ftdvaaoaowwo «lao 
made iu ttie way of 

mCBUlIM TBS VUD OT MflUMB lAQOWmVBB. 

Bom of dw i^poitod iidiiovoiiiails of (hit dan wan tlw fol- 
lowing: — 

In 1M9 Edward S. Norriis, of Schenectady, Imilt for tJio L'tioft 
and 8chenoota4]r Bailrood » looomotivo caUed the Lightaing, 
with K^iacfa igrliDden, SMnoh alraka^ and a rfngla pair of 7-foot 
whadl) wliidi ran at tho tato of 60 miles an hour in 1830, but 
it only remained in pood working condition for n nhort tinm. 

Koirijf nrotlicru innili' M vrn rnginpfl f^r tlii> Cjinnh n iin<l 
Anilioy Ilailroail. «-ii< I, suth a wnglo \>i\\r of (vfiMil i|ri\in(; 
wiifL'l^, ;ui<l ;i I'.wlii I truck, llic first of tliow, witli I:t-iii('h 
lylindcra !in<l lU-inch stroke, wa* roniplpted April 17tli, imC 
The next of tlio riai* liad i:5x.T.s-inch ryliiKlcra, and were de- 
livered in December, 1849. In 1860 tbegr alao built two outddc- 
cgfKndar ongioM, witli Id-inch cgrlinden, 82-ijiA alnka^ and 
ooivM 7-fbat driTing wboel% for the New York and Eric 
Railroad. 

In l.'vt'.' ItosH \Viii:in.i, of Bii!tiniorp, Imilt a aingli' Ki ■oriiotivi! 
for the U-ihlou juid \Vi iri-ihtcr liniiroiid. It wa.s inli niliil to 
ti-^( or reniliT f•■.'l^il■;l• Ihn Ihimilhi; of unlhrui'ilo co^il. It was 
also intcudi'<l for wry high Hpoud, and liiid ono pair of 7-f<M>t 
driving wbrela. It had two Bniall steam cylinders ]>lacc<l on 
the aidoa of the boiler over the Imuinga of the driving axle, by 
which the woifhtonthadiivoM oouldhoialiad finn three to 
twdfetooa. ThoapeedoftlMaicfaiek under fovotalile eireum- 
atancee, waa one mile in tixty iconnda. It was run lietwoon 

All>nii> Mill 1!< '"ton, druwiii); II train of fn>ni H'vrii lO Oigilt Oan^ 
and riiii hi ■ n' r.id' of n niili. si tiiinul)' with ciun'. 

rrnlial'lir lln' Mio-t i r^-fnl ittylcR of tin' eiow fiii»l (•n>;ili'''< 
WiTc di'fign- <l iind lon^'Srii' l-il liy Mr. itiddnin, of the Ituldwin 
I.,<x-ornotivo Workw, in rci-poneo to an offer of the Vermont 
Central, in 1M8, of f 10^ for an engine which could draw a 
paaaangortn^Biixtjrinilcannhour. Thfoealniilarengiiwawere 
IwiH for the Fennsylvania Bdlroad Cumpony. It ia itated that 
theae engine!! each weighed about 47,000 pounds. Of the loco- 
motive dclivcrcil to Iho Ycrinoiit Conlrjd it is htat<d that "it 
was ( oinplctc d in 1H|<) and niitneil afh r the pr^^i(l^•llt of thr 
road ii- 'ii.vi rnor rainc. It hai! oni' p.iir of dri Mii^;-vv)iOflf, CJ 
ftSL-l diameter, place<l hiu-k of the lire-box, »itli ani>lher but 
smaller pair dimtly in front of the firo-box, and the front of 
the engine waa tsarricd by a four-wiieelod track. The eyiindera 
were 17| diameter, with flModi stroke, plaoad hottaainlafljr ht- 
tween frames and boilers. The eoDnaeting-inoda took lidd of 
'half-cranks' insida the driving-wheel. After several years of 
.Hcrvii i' it wiLs rchnilt and niad<> n fonr-ooniiii d niarhinr. As 
to it« Buccesi', it Imn Iwi'n alli'fjril that from a slatp of ri"<t it 
could be Htarti'd and run ii in 411 .; oiidi*. and of oiln-r 

similar buikis for the I'ennsylvania llailroad it iit recorded that 
PresidsntTsylor waa ooDTafed in aspeoia] train at 00 milet ao 
hour." 



moRBMi or m capacity of nmonr 

To many American railrnmli it has always been more int- 
porlant to iiecnre nn ini ri'a.ii' in thf iiipiii.'ily of fr< i',;iit rnj;ini'i' 
tliari an iinT'-'iisi' in the ^pcod of paawn^i r cn.;!!!!'^, ina-nuicli 
as i» very Urpc pniportion of all tbt railway earaings an? 
derived fmni freight niovprnent*. and it waa only by decreasing 
the cost of movement that the list and quantity of pioducta 



forwanlcd wiw cnlarnitl to Iho wonderful pxtenl att«ini d Tlio 
labor.s ill Ihii inijiortant field, during the liftli dwjuK-, intludo 
tbo folIiiHint;; The Italdwiii I.ocoroo(ivo Works llniiilie<l in De- 
ceinlH?r, one of fourteen engines ordered by the Geoiya 
Railroad, of which J. Edgar Tliomsna waa the chief eq^naer, 
which embiaoed novel liMtarea that rendered thcaa nacfabiea 
p«^lar amoDg sIdllAil railway manageia. It la stated that 
those engines oonid draw ono hundntl and lifly lonn up » gra<lu 
of thirty-tix feet to the jnile; that one of thiMn, weijibinf; «l«iul 
twelve tons, on the t'entnil Itjiilroad of (iiorj;ia, di. w n:in l>fn 
8-wheele<i car*, with eovcn hundred and llAy Irahvi i f cotl<jn, 
each halo woi^^bin); four litmdred and fifty priui n-., i vi r maxl- 
muin grndcH of thirty feet per mile; and that ou the Beading 
railroad a tiniilar engine of eighteen tons weight drew one 
hundrodandHAy loaded cam (total weight of can and inadiiv 
1,180 ton*) from BchuylUlI Haven to Philadelphia (favoraUe 
grade) at a speed of aovcn mileo per liour. The n^ular load 
wa» one hundred londeii earn, which were hauled at a iipee<l of 
from twelve to fiRc'ii n)il<-^ piT liMi.ir tm a 1< vd. Of tin' nirang 
by which tlicMi rcfullB w.tp ai lii( v< il one of 1 lie acconnlu of iho 
liiildwin I>i<on><itivo \\'orki Miy.-<: "The jirubli'm of utilixin); 
more of all the weight of tbo eiii{iiio for adhexion remaine<l, in 
Mr. Itiildwiti's view, yet to bo Kilved. The plan of coupling 
four or six wheels had long before been adopted ia Etq^d, 
baton the short curvea prevalent on AmeriaaB railroads, he 
felt that «oni' iliin,; more was necessary. The whccU mu.«t not 
only be coupU d, but at Iho same time be free to ada|>tlhini- 
aelve.s to a curve. Tliewj two conditions wi ri> apparently iii- 
eompatiblc, and to ri'coiicilo ibeae inconsietenrun waa the UxfV 
wljicli Ml. r.aldwin set binu-M-lf to accunipliKh. Ilio problem 
waa con>>tanlly iK^fore him, and at length, durit(g a slocplvaa 

night, ii>4 Kohiiion fl.LKheil nrroas his mind. The plan SO long 
souglii lur.and wbicb, subsequently, more than any other of 
his hopravenents or inventkmi^ oootaitiated to the ftnmdation 
of bia fbrtaBSk waa Ua wdMnwim ri»whaol»eanDectMl loco- 
motive, with Oie four fitoDlditilm^wlMeia eowhhied in a flexi- 
ble tnick. For this mscfaioe Mr. BalMn secnrad • patent, 
Aiicn-'t :i".tb, W2:' 

(If ("idwciiui nt inovcniPiitft dnrin>; llie tinh deradc at the 
Baldwin I^ih oniolivo Works, in the direction iiidicale<l, it ia 
hiati'd that "after building, during the years 1843, ISII, and 
1845, 10 4-whoels<!onaected engines^ on the plan above do- 
sorilied,Awheolainall,tbaleadbig«^Mb and the front dtiv^ 
ing wliecia lieinjc rrnubined into a trade by tiM luibla heanu, 
Mr. Baldwin finally n>lopted the design of 4 driving whedt 
and a 4-wlieelol Irin k. He bon^dil (lie patt nt riylil for this 
plan of pncine of Mr. 11. Ii. t'.ini|il«>ll, and for the i'<|ii.ili/ing 
bnini.", ii.x-d In I ;\ ciii the ilr i \ inj; » heeU, of Me*»ri(. Ka.^Iwic k i\: 
JlarriiMiti, and di.Iiver<il to the Smth Carolina Kai!roi;d Com- 
pany in December, 16-ti">, hia liri't K-wliceU>l pn^ine, with 4 
driving wheels and a 4-wbeeled truck. Tb\a modiiue had 
cylinden U|xIS iaohea, and driviqg wheals 60 inchea in 
diameter, with the springs between them arranged as equal- 
isers. Its weight was 15 tons. It had the half crank axle, the 
(qrlinder« boin;,' in.'^idp, bnt thp frame raitside the unioke-box. 
Mr. Baldwin exiin-wt'"! liiin«<'lf iiiivre plramil wllli its appear- 
iiiit'o and ;u'ti< in than anv i ii^'ini' I <.id liirr.i d < and from 
ilinl time forward all of bin 4-wheplM-<onn<>ctpd engines w< ro 
linill on Ibis plan." 

In 1840 fiAeeo en^nea were built for the Fbiladelphia and 
Baafing BailnMid OonpaaylQrlir. Baldwin, which were of SD 
tooaP w^ghi, with qtSnden 1S|X20^ and wheels 46 inches in 
diameter, and two ot S5 tons* weight, with cylinden 17)xl8, 

and wheek 12 inehes in diamotiT. 

These 2i>tun enginen wi-r« jirobiitily the locumulive gianU of 
that period. 

THE L1.NK MOTtOX. 

One of the important events of 1849 was the adoption of the 
link motion by Mr. Rogeni of the Bogcia Loooiaotive and 
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Mnchine Company. Of this movement it \» stated that (>ther 
IxiildcrH, inrliiding Mr. Ilaldwin, at firet strongly rciwntcd it, 
liiit thnt llic ndvaiitngcg derived rmni the uliility it fiiriiieliL-d of 
lUtliuB olTHli'am at any point of the stroke wiia uJniitti'd to bo 
of ({rent inii>ortanr<>, and that "tliu udopliun of tlie link motion 
may l>o rcgardcsl as tt>« dividing lino between tlic prcMcnt aitd 
the early MAgo of locoinotivo i)m<-tjce." 

IMrEDIMESTTS TO LOl\)MOTIVE IMI'noVKMIOrre— I>lFFICl'LTIia IS- 
VOI.VEI> I.V THE CSB OF AKntlUtTTE CO.lU 

All the t'«rly locomtrfivc works of this country laWrd under 
dixatlvantngcR or impe<limenL'! to radical improvemcnLi, wliicli 
were gratlually removed, to a (xtnsidcraltle extent, (.hortly after 
ISJjO, and tvliich on »omo lines had hocn partially overcome 
previous to that time. Ilicy aro«e partly from the fact that 
r>n a very largo proportion of the line^, and indeed nearly nil, • 
womI wax tlie only fuel iiMd. An Kngli.sh export, who vimted 
this rountry shortly before ISTiO, wid that American enginoji 
Ifthored under a manifest disadvantage bocuuKo "wood being t 
the fuel used, they are obliged to carrj-a high, large, top-heavy 
chimney, with a cumbroiuj Hpark-catrher, very different from 
the small, slight chimney of an English engine, It aetn against 
the engine, not only by its size, but idno by the great leverage 
the heaviest part, tho top, haa from llie centre line of the whole 
machine." 

.\ remarkable illugtrotion of the tardineiii) with which coal- 
burning locomotivcts Were adopted is furnisheil by a report 
made by George W. Whistler, jr., in April, 184I*, to John 
Tucker, then president of the Kejuling railroad, in regard to 
tlie Use of anthracite coal by the locomotivcfi running on that 
line. Aa it was then the great cool railway and the great 
freight carrier of the country, it was particularly desinilile that 
ita engines should bum anthracite, but only a wry wnall pro- 
pc»rtion of them were doing so at that time, and the reixirl 
relatcfs to a variety of in(|ui riea and experi m enta i n«ti t ii t<Hl for t he 
purpose of ascertaining and surmounting the diiricullie:! which 
hail prevented the general luloption of anthracite as the fuel of 
the locoinotivra utied on the lieadiiig railroad. Tlie facta fltut<>d 
include the following: The very i^rlicit of American locomo- 
tives of the type designed by I'efer (>K>per and Phinnis l);ivis, 
Ufcd anthracite coal on the Kaltintoro and Ohio Jtnilniad, 
without serious diflieultics, but this was attributed mainly to 
tho fac^t that they had vertical boilen^; and when attempts were 
made to use anthracite on engines with horitonial boilers 
variou* obstacles aro«o which had only t>oen fully eurmounte^l 
on the Beaver Meadow and Ilazletoii roads. Success on thMc 
lines, however, w^aa attributed to the iiict that they were very 
tltort (each being only fourteen mi lea in length), aikd cuuse- 



■(Uenlly operations upon thcni did not rtfquirc the intense nml 
continuous heat which was a leading obstacle to the um of 
anthnuritti on long linee, imuiniurh aa ihi.i beat norcMilHt4.!«l 
frequent and expensive repaii-s. Tlio reiH>rt stated that "tho 
principal item of excess in tlio cost fiir repairs of engines 
burning cotil over th«i»o burning wood, is cauiied by Uic ilc- 
Ktructivc eflccts of a coal fire upon the inside *boeta of tho 
fire-box; an4l when iron (the soundiieM of which is always un- 
certain fruiti the manner in which it is at present made), bus 
been used entirely for tire-boxes, this inten.'i4> Kical beat baa 
verj' soon bliiitereil and burned away the sheets in the imnie- 
•liate vicinity of the coal lire. Another duelruetivo efTccl fntm 
the u»u of eoiil ia ita severity on tho laps or joinings of sheets 
in tho fire place. . . . The occasional melting of grate l«ar«, 
the iucrea.sed liability to leakage, the wear and destruction to 
tho ends of tulivs by caulking, &<:., and tliu accumulation and 
igniting of fuie cimiI in the smtike-box, all produce their share 
I of extra expense for repairs over wor>d-liuniing engines." 
I Uu the Baltiniore and ()hio, previous to the date of this 
rei>ort, various experiments had been made with enginea that 
respectively burnt wood, antlinicito coal, ai>d bituminous coal, 
and the ctmclusiima based on these exporimeuU, together with 
various other conclusions leil Mr. Whistler to reiN>mniend that 
pervistent eObrts should be made to insure the suUntitution of 
anthracite-burning for wood-burning locomotives on the Kejul- 
ing railroad, remedies Ijeiiig suggested for the difficulties that 
hati been developed. 

It was reservfnl for sulwequent di'ca<les to wilne«s the general 
intrtxhiction of coal-burning engines, and in Ift'iO Kosn Winans, 
of Duliimore, seems to have liecn the principal builder of auck 
locomotives. 

DEFBCnVR FCRMAVEXT WAY. 

Other oUlaclejj to the rapid progress of eariy locomotive im- 
proveuieiil* arose from the relatively fragile nature of tho per- 
manent way of many American hues, and also from the lack 
of available ability to promptly make such repairs a.s might 
from time to time be require<i. But railway "siioi's"— iliat 
word of damaging financial im|>ort in the history of many new 
projects — were gradually as>iuming larger and larger prtipor- 
tions. A few of them, indeed, were U-coming sufhclenlly well 
equipited with skillful men and a|ipmpriatc machiner}' to 
manufacture as well lis repair hHH>mirtivcs, and important Iin4^« 
were strengthening tlieir bridges, improving the methrHls for 
fastening them, and adding greatly to the S4>lidity of their rood- 
IkhIs, which Were no longer expected to Ik? |K-rmnnent in tho 
sense of refjuiring ver>' few repair*, but which were being made 
stronger and stronger lu resist the heavy shocks to which they 
were subjected. 



BRIDGES, NEW INVEXTIOXS, AND GAUGES. 



TUB nF.Ani!tn SHOPS IN 1849. 

OF tho Reading shops, at Reading, in 1849, it vu reported 
by David A. Neal that "they contain every species of 
ntachine used in tho manufacture and repair of looomotivej* 
and cars, some of it very ingenious, useful, and perfect of its 
kind, Tliat latterly introduced for the sikwing, planing, and 
moriising of wood will roduco very materially tho expense of 
making and repairing the wooden coal cJtrs, and, with some 
improvements lately adopted in their constructitm, make them 
preferable hereafter, on the score of economy, to tlio.sc of iriiii. 
There arc now employeil in these shop.s, in the repair of eo- 
ginet) and cars, about IVH) men and .10 l»ys. . . . Tlie trip 
hummer shop is put to good use in converting the old loate- 
rials, that are turned iu at better pric(>a than could be other- 
wise realized, into tihafts, axles, tyres, and Imr iron (at the 
use of the road and machiner>'," Referenco is also made to 
tho foundry, of which the report says that it "must bo consid- 
ered a profitable establishment if the car wheels and other flatt- 
ings nnulc here prove, as they now appear to lie, go^nl. Tlio 
adoption of a new process in casting spoke wheels, by which 



thejr are mode with solid hubs, will aUo snvc a large sum in 
fitting them." 

S»:W RAIt.WAV INVEKTI0N8 AJTO AITIJASCD3. 

Meanwhile, from l!M<> to DiVt, ns at all preceding and subse- 
quent periods of railway progress, many inventors were bu.sy 
in devi.sing and }uitenling new machines or methods applicable 
to railway alTaira. Tho list of these devices extends over a wide 
range, and A few of them proved useful and profitable. Favor- 
ite subjecta for the exerci.se of inventive ingenuity included 
«|.ftrk arreatoni, car springs, car whe<'ls. bridg«-s. mi'lliiKls for 
coiineotiiig ear", gr:r 'ive lire- 

boxes, the general <I 'iftlieir 
ditTerent purl- 'i[>- 
liiig/i. tni' I<:^ ■ 
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irnti liriJgcs tm the Reading rAllroad. Tb« report of WiUiam 
Park. r. ^'i in rul Mipi-rintJ-rxlclit of ihe Baltimore and Ohio, f.,r 
thp year 'iidiin; October let, 1Sj<J, myt: "Tlic new Hiivugf 
bridjjc; over the l.ittic I'atuient, on the Washinj^ton branch, 
renderi-d net'e»«;iry tn an item of r<-r<air by the dettmction of 
the original Ktonc arch in tbo fmhet of 1U7, hM been com- 
pleted and gives much ntufKtioii. The aupentniclnre of tbi* 
bridgo ia of iran, on » ooapanthdy vmd phn, ombodjing 
valuable mechanical features, and lHlldbl( Mt tko tuWm dc- 
t^rre of cnconnigemcnt a« to ita mOMta and tcBaUDty. Ttiis 
lT;rii;<- Ikid built nta cost of about $2r{,K'^, or fS^OO within 
th'- I 'lininle. It is lo be rvKrutt<j<l lliiit the late failure of an 
iriiii bridgi' fin one of our iKirtlicni railways wtincil l« 
throw a jiunic over the lioaid of directors of that line, and 
eallod fortli a denunciittion of 'iran luidlgea' from iome other- 
«dae saipocUUa quartcta." 

DorinC tbo fifth doead* lion bridgM were altwctinf much 
otteotion in EDgtaodfOnl the ezperimenla made there nalnnlly 
had > tandaogr to atimnhto eoinip<»diiig moraniaila id thb 



conntmrted in that Rlate! Sach amdental cit 



THK sunruc ot tut, oArcm. 

Auollicr iniij^jrlnnt f'-nliire of tb.- niilway ili-. (li.j.mfiu of 
the Aflh decade, whirh lell a do p iiniircas, wsia liie ]>rii^eM of 

oonatiucUoD of roiuLs<if different guugea. ThocBaemlteiideBojr 
waatowaida the adoption of a &-<eet gaogoon ell Knee aontb 
of thoBottnuaeaadOhio^aiid Ihe adoption of ft4-tet 81-iDch 
gauge on lioes north of tbeae riveta, but the noremant on 

MMthem roads, in &vor of the S-liwt gauge, was tauch more 

iiiiifortn Ibnii the niovenieiit on northern lines, inasmuch as 
ni.iny of the l^iller :ido[j!i d clinlil v.iri;ition-<, «ui h a« 4 ft-et 0, 
or t f i t iM, or 4 f. 1 I 11, arid u nidir:i! di'i>;irturi- n prc- 

M;iit«<l by the broaii gau^e ado|iti!tl IjV Ihu Erie and it« ai.'tual 
and prospective connection.'", whidi was 0 feet, 

Tbe origin uf two uf tlic diverijeneies is reported to be as 
foUom: When Horatio Allen devised plans fur the eonatractioo 
of the South Garalioft Bulioad he cooduded that mechanical 
requirements would be beat sored by a 5>feet gauge, and on 
account of thi.t decision, relating to the first important southern 
railroad, and a desire to secure uniformity of gaug«, the 5-fc«t 
gauge wae almosl univi r-»atly ailo|iti d by M iitin rii Uih k. 

Tlic projectors of the t'miulen nrid Aitilioy fitvorod a gauge 
of 4 feet 1(1, for reasons riniilar to tlio»j wliicb led Sir. Allen to 
prefer a 5-feet gauge, and after it hiul iK came the eiitabli«he<l 
gauge for early Kew Jersey railroad.'^, \U extension westward to 
(Niio aroee from the cirauMlanoe that a locomotive iiuiit by 
the Bogen IiOoonuMiveWerlca,fcr*Kew Jersey rsiiraadtWas 
piirchaj^ed for use on one of the earliest Ohio railways, and in 
addition to itH gauge being made to conform to the gauge of 
the locomotive, tlie KJijiieiit Ohio li.gishiture piis'exl an art de- 
claring that 4 fcet 10 should bo tlie gaugu uf all lUo nulways i 



iii-pif'^l 111 jrh of 111.' !■ ;:i»Iutive wImI im 
that liaa l« ( n (li>[>layi/d athtate e:i]iitol!>. 

During the tlAli decade the tciiJi ncy towards increajdng the 
magnitude of the gauge di vergeiu e.«, an roads rapidly expanded, 
vfvisi scarcely Icra pronounced tliun the subsequent coontenet- 
ing tendeocgr, during tbe ninth decade, towards a unifiwm gaoge 
standaid of 4 ibet H indkc^or ita near eiininlent,4 tm 9. 
Variona Kaaou for the diwfeBoea were gi ven. Ibpgr bmb- 
agers thought that the standard which finally ]>n-vai1cdwas too 
narrow to afford f.iriliticB for (■[wratini^ i awI Iih . r.v iU\>f to 
tlie be.-it ailvaiiL:ige, aisd tbe advocjiicR of tiie broad or iVfeet 
gauge claimed that itj- .i.lojitii.n w. luld render the linei> to wiiii h 
it was applied greatly superior to the 4-feet 8|-inch roads in 
many respects. On tlte other band, the objt-ctiuiu made to tbe 
broad gaqge^ whenit waapropoaedaad adopted oai 
Itt Fwi^and by Oeotge Stephsnaoo, ww appiicaMe to < 
ratiooaof tbe hroad-gauge lines of tUs eoontiy. SmileiriiJb 
of the great railway pi<iiie«r says that "Mr. Stephenson waa, 

from the fir-l, o])(,iw<| to llie adoption of the broad g;iuf;e. 
lie hulJ that tbe jjauge (4 fiet 8J inuhi^) «hirh had already 
be< II ailopteil on the nortiiern lini-.- w.ij< lU.jp'.y .-uffirient for 

the public accoinnioiJ;ttioi); that it wa.4w iih;^ enough to admit 
of the most effective arraiigetn<-nt of the machinery of tbe loco> 
motive; that it was much safer to work over wltere the conea 
were at all sharp; that it was far more economical, taklaf IHo 
ooasideratioD the paying weight carried, in prapottloa to the 
dead Wright in Ihe shape of rolling stock; that it would mat 
comridernbly less to maintain, in con-j ijnrni e nf the ]■-■' -a f'i^hi 
to liear,and the amaller wear and teau of tiKid ria!*, not to men- 
tion t)ii' iiiui h smaller capital wii- required to form a lino 
upon blandard gauge than ni>f)n tlie broad, the latter rt<)uiring 
more hind, wider bridges and tunncU, broader etnbaukmaala 
and viaductx, liCAvicr rails, chain, and sleepers^ and more ex- 
pensive engines and carriages. But hia principal oljection waa 
that by fonning tlie Oreat Western liiie on on eio^tiaaal 
gauge the proprieUm of the UBdertaldng were TiituBDy doriuf 
it against the public traffic from other parts of the kingdom, 
and rendering it a mere provincial railway or by-way, in,«.lei«d 
of part of a great national .-vr-u to. He woulii n it 1 1 lii vc. w 
Mr. Hriinel, that railways were to lie confined to iiarlicular dii»- 
Irict-H, but lie held that, lu fore long, they must liccome tbe un^ 
versal high-roads as well «s by-roads for both goods and paa* 
bengers, and that any bleak in the oontinui^ of the system If 
a differonoe of gaqge would aeriooaly delnwt AniB thoae gratt 
pnbUe advantages which their general adoption might reaaoo* 
aUyhe expected to eodbr." Xhd the force of these coosadent' 
tions bean thoroughly raaUied in this country in the fifth 
decade a great los.1 of capital and much pnUio 
would hftV* been averted. 



PROGRESS OF STEAM NAVIGATION FROM 1840 TO 1860. 



f I UUS number and tonnage of steam veasclaof all descriptions 
JL eonstructed in the United States during tbe fiflh and sixtli 
isaafoliowai— 

Itaatsr. Tmnifa. 

I IMl to lanib IndosiTe. l,Mt «n,l»4 60 

1 1851 to 1880^ lodusivs 9,801 T»,86S 83 

Till' iiiirnl« r arnl tommi;.- of i.l. ;iir^cn< annually iiii|iei-ti-il. 
repre»ouUug with appruxiuiato accuracy the tonnage actually 

employed, &om 1865 to 1860^ waa as foUows:— 

Y«ftr. KuuLer. Tuani^. 

ISM 1.073 410,01.1 

1S57 461.370 

18dA 41A,81ft 

18W. 1.UT ai,ni 

1880. «W 

The period from 1840 to 1S60 was poculiarly active and 
eventful in malten that had an important beariqg on all 
I of ataam navipUkn iiitaraita> 



ov THr xt w rNni ASii r-/ivsTS 
coii«tru( tion was much more active llian at any former period, 
till' toi.il numlierof new steam vesM>Is constructed there from 
1S41 to im\ inclusive, being 179. On tbe middle and south 
Atlantic coast tlwrewaa aboagraat inercaee io tho maBber 
of new vessels constmcted, the aggregate being 1,007. 

ON THK .VTHXTIr' AND (M I K WATritS 

OS well as the hike.-i iniiKirtaiiit chanKes resulted from the in- 
trinluction of the wrew jiropi-ller, wbieli commenced soon after 
the arrival, in from Kngland, of an iroQ proipeUer built 
in acc<irdaiico with phin.i prepared by the HuiKHW Imentw 
John Ericsson, and ordered by Ckummodora BtodUou. TU» 
vessel wsa used on the" Delaware and Barifan Canal and the 
rivers Dehiwarc and Schuylkill a lug. and tbuf* beoimo (he 
pioneer of a long lino of propellers nud tug boats, which, 
through improvemenU of the screw pnpelter and variooa 
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othor (liiTicc«, iiUr(xlucc<l a very inifiorUuU now element inlo a 
largo proportion of the Kioain niivigatiou tif Ihe country. 

Ill nddition to the numerous cluingms wrought by lliis inven- 
tion, 

TBAJIBATUAjmC OTEAUHHIH SAVIQATIOS 

b«^n to ueume con«idemblo eigninoinca in 1.^, when the 
Cunord Lino waa regularly establialied tu run between Livcr- 
p<x>l and lioHton. It was soon follow<!<l by attempts lu eslab- 
lijfli rival American lines, one of which, the Collina Line, 
aehiovod a great temporary gucco«», but it wa« finally alian- 
dnnnd, partly on account of the lu«s of nurno of it« vc8«els, but 
more particularly on account of the reduction and final with- 
drawal of aubeidies of the United States government, which 
description of aid )« of vital con»o(|noi)ce (o all American 
(teaniHliip linen that are compelled to nm in comiR-titiou with 
powerful steamship lineis of other counlri«a that are liberally 
aided by their rc»i>cctive goveninient*. 

The construction of ocean Blcuinshipa and the c»tabli<hnienl 
of foreign or American lints leading from Atlantic t«> Euro|>ean 
ports progressed rapidly, and it was accompanic<l with a num- 
ber of important additions to Atlantic c<>a»t steamer linen, and 
a marked increaoo in the size and capacity of eomo of tlic 
Rteamerei built in American ship-yardit. Tlie construction of 
iron vc&)eU of coDsiderable size waa also commenced before 
the close of the sixth decade. 

Various coaal steamer lines were established, which aailvtl 
between New Kngland ports, and between Uooton, Xew York, 
riiiladclphia, Balliniore, and other i>orta. 

In addition to the transnllnulic steamship operations, a power- 
ful impetus was given to steam navigation by the extensive 
trade and immigration movements to California, which fol- 
lowed the discoverj" of profiulilo gold mine* on the Piu-ilic 
cnoat. Tlie cflTect of all these impulses was motit noticeable :it 
New York, at which [lort in IS.'il steamship lines were being 
run to foreign and domestic ports by l.j companies, which had 
63 steamers, measuring lll,tlHj tuns. Tliu lurK^rst vcssc-ls were 
of 3,UIX) tons, which was the capacity ol the four vesflcla of the 
Collins Line sailing from New York to Liverpool, and of two 
vosmIs belonging to the United .State« Mail Company. 

TUK SCJtKW t-KOfKIXER. 

Of the screw propeller, Hall's Census Report on the 8hip- 
Ruilding Industry of the Uniteil Slatra in ISStl, says: "It is 
not certainly known where the screw propeller wtis first 
adoplinl in America for tug boats, but it apjiears from the 
records that the 'mm tug R B. Forbes, of Ericsson's design, 
was built at East Boston as early as and was supplied 

with twin scrcwH, working in opposite directions. This tug was 
a large boat of aliout noo tons burden, wjm especially adapt<!d 
for outside work in rough water, and Uvcd long enough to li« 
bought by the Oovemmentduring (he last war. The screw wits 
adopted for towing at Philadelphia in 1$I0. Some one in the city 
who had two towing boats of tlio old paddle-nhecl type, saw the 
advantage of propeller tugs fur harbor and canal use when he 
saw the Robert F. Stockton towing four coal Iwirges at the rate of 
a mile in cloven minutes. Tlic first propeller tug boat built on 
the Delaware was constructed by William Cramp, of riiilatlel- 
phia, and was fitted with engines made by Jucob Nenlle. She 
had It wooden hull 60 feet long, 17 fret broiul, and 8 feet deep. 
Tins bcNtl did excellent Service on the Delaware, and her suc- 
cess brought a great deal of business to her enterprising build- 
ers. It was thought at first that the entire screw should be 
below the hull of the ves.*el, in or*lor to exert its full power; 
but Mr. Cramp departed from that idea and fitted the Sampson 
with a C-f(K)l wheel, only half of which wus below the hull, and 
with a .Tfoot keel to protect the screw. After a number of 
lx>aLs hrwl been built of thot style sonio one wanted a light- 
draught lug, end tlic brood keel was then removed and the 
wheel placed entirely bIhjvc (be bottom of (he vos«el, Tliis 
lioat proving to bo aa efTicicnt as its prcilcceiwont and much 
more Itandy, a revolution was eirccted in the furni of tuj.'s. 

ide-whci l fur towing piir- 
ihera are more than 1 ,.s ii> 

TllitlHl 

AOitbcm 
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boats have lingered in uso down to the present lime. 'Hie tug 
of our American harlKirs is a little propeller varying fr<mi SO 
to 120 tons n^ster. A few largo sir.e range from 130 to 170 
tons regi8(cr, but (ho avemgo tug is of about SO ttms, and is 
about do feet long, 18 feet wide on the beam, and 'J\ feet deep 
in the hold." 

IXmFUfE OF SIZE AXP BPLEXDOR OP E.^STERM RIVER STEAMDOATS. 

Another noticeable development was the increase of the size 
of steam vrasels of all dctcriptions, and especially of the ejist- 
em river etcamlxMits. In discussing (bis subject Hall's report 
on ship building says: — 

"While England was pushing out to all part* of the world, 
America was developing her river and hike l>ortts. After (ho 
opening of (lie Erie Canal the Hudson became the s<-eno of (ho 
busiest internal (raflic then over seen. The west, which at (he 
beginning of the century had been a trackless wiUlerness, was 
filling up with people. Tratle wiw springing up rapidly on (ho 
lakes and western riven, and a general increase in (he size and 
the number of s(cambonta and lake propellem took place. On 
the lakes, where (here waa depth of water, the boats increase«l 
in all their diiiiei)»ion», but on the rivei-s, where they could not 
venture on more than six (o eight feet draught, they were 
limited to extending (he length and breadth. It is hardly neces- 
sary to follow the succcasive stops by which (ho river stoaniera 
att<iincd (ho cxtntontinary dimensions which have been given 
them in the laat twenty years. SufHcu it (o say that (he spirit 
of rivalry led to tlio construction of ves.sol afler vessel con- 
structed to surpass everything which hud preceded it in (ho 
power of ita engines, the fastness of its (ri])K, (he size and mag- 
nificeni-o of (he palace built upon its ttei-ks for (he accomnio- 
diUion of passengers, and in its capacity for cjirr>'ing deck-loads 
of freight. When the New World was finished for (he lIu<lson 
river il was the longest and fa-stest vessel in (he worhl, being 
S80 feet from s(en) to steni. The hull was fiO feel wide; the 
entire width over the wheels was 85 feet, and (he wheel was 45 
foet in diameter. Tlie hog-frainc of this boat rose Lii'i feet aliove 
the deck, and a row of masts from AO (o r>0 feet in length, heel- 
ing on the keelson, capped with iron, atid riggeil with iron rods 
or shrouds, ex(eiiding (o the sides and ends of the boat, aidt^d 
to im[»art rigidity to (he light and shallow hull. 8<>veral sirrnig 
longitudinal kecl»on8 were pot in (o add to her strength, and 
keep her broad, fliil Ouor in shape. Her cabins were of im- 
mense size, and few Ixitels at that day could accommodate so 
many travelers. There were 317 euto rooms and &T0 berths. 
The cabins coiitaineil elegant parlors, sumptuously <lucorated 
with carv<il work and gilding, rich carpets, and coetly furni- 
ture. There was a large dining room for the cnlerlain- 
mcnt of guests. Her speed was 20 miles an hour. Largo as 
was this remarkable vessel, her length h:ui since been eclipsed 
by the S(. John, built for (ho same river in which wua 
407 feet from s(em to stern. Hor register dinien.'iioiw were: 
Length, 393 fec(; beam, 51 fec(; depth of hold, 10,'V feet; gr^jsa 
tonnage, 2,C4o. She was buill at Greenpoint. Nothing had 
been built since the historic galley of Ptolemy Pbilopater that 
approached her, that boat having bi-en her suixjrior in length 
by 13 feel, and the expensive steamers of the tmnsiH-canic 
■ervico only n<iw exceed her length. In spc«<d (h<^se Hud^>n 
river boa(s have never l>een beaten. Hie Dunid Drew, (bo 
Mar}' Powell, and others have made from 2.'i to 23 miles on 
hour, and sustained that s{>ccd over long stretches of that river. 
Tlie etcantl>oats of New Y'ork city have been admired by the 
builders of (he whole world for the excellence of their cons(ruc- 
(ion. Tlio cabins have been the mort costly part of these ves- 
sels, owing to their size and the luxury of their joiner work, the 
curving, gilding, decorating, and furnishing. Nevrrtlieless, the 
hulls have disptiiyed the grealeat ingenuity. Light, strotig, an<l 
durable, they have never hern excelled in (he quiilidus that 
make them remarkable. They arc modeled flat on the flimr 
amidshifo to secure small <lraught, and ore given long, shai-p 
bows and long, narrow runs to secure spetnl. The form of the 
nunU l entails weakncsB, but builders have found a way to give 
the 1x1:1(4 the slender scantling that preserves their light draught, 
an4l yet to make (hem s(rong enough to withstand the action 
of jHjw<rful marine engines Excellence of framing, touehnCTCi 
of fiL'tening, and the lUM) of uuuu buL the vei}- be^t matcriaU 
secure this result." 
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WBXIWO OW TWK WIKI'HUN LAKB. 

Tlic mirnlMT nf HtiMiin vohjm U litiilt on iho nortlicni liikc* 
from IWl lo lyi'pii, iiH w;n Hl-'i. a coagidcrablu number of 

whicli wiTc of larm'r hizo llian tUii»o prcvioUBly coimlnirtrcl. 
Tho reliUive numlier of proiK>llcrn iiicreaj«'d rapidly. In ISTki 
lb* BUoun inapoction wrvico rc|Kirt(xi tlio numiMir of steamcni 
oo tbe northern lak«a « CoUows: Liconaod ilwtnen 128, tnotv- 
wiing 68/360 tont, mid troll omened ■tamen 116, ■MMuriag 
21,2SS tone. Up to ISTjO then had bm buOt cn tha lak«0O 
propellers, measuring 1C,427 UMML 

frTE.VMOOATB OX TIIE WESTKKK UVBU. 

The reported numbsr ct etMBiboate cooetnictad on western 
iiveie (•Mlniivo of IliO BicitB MMt)^ ftooi 1811 (o 1800^ waa 
S;480. The aize and apocd of MOM of tbe atesnboiite ww con- 

■idcmlily inrreaacd, ond on tho other hand, nddlttonftl ilclll \tM 

df\r1 ipi'd in (lio cvjiiKlniction of iHWltn of I'.^'lil Jruft inti nilr.l 
to navi^'iilo tlic ^lml!(lW trilmtanM cif tlu' .\Il^.■itK^.i|>|ll. Iti'foro 
l,>v)<* till' ii ipiilar fiwi iif AvcHti-ni li<i:n.'< \v,i^ fnun UN) lu .KX) (omh 
n-gi-<t(>r, but a fuw lui^r oiira of frurii M to tiOO tuu« were 
ongngrd on tho kmt RNltcS. 

In 18GS Iho mvaniii rfae of itaeiuboAia (ben running on tho 
hkM iM«4a7 MM! «f alMmbiMloon Iho Ohio faMin 808|| lonr; 
and of ilawiboato on tho Lowar and V|por Uiaiiaaippi. tho 
Aikanm, Mleaoiirt, end the ntlnoli riveri S79{f . There were 
tlion on itio Mis-i-<si|i|ti iiinl Oliir) iimny hIi niiuT^ i f fruni .'S'lll 
to 601) tons e:u li, and u tiuuit>er of from 001) to 600 each. SuvithI 
of the pi«««4.-iiKLT staaami of tha laltoa waia of 1,100 lona and 
upwaitla cneh. 

After 1840 krgpr and swifter lioala were cotiBtructod for pH«- 
icaser wrviGO below CincinniUi, and on the lliariarip|ii, from 
St.LoniatoKaw<Maana. Onoof themoaloelabmtntoftbeM 
boatR, (ho Eclipaot atuinp<I a Kpeed of 1< milei an boor, iu 
lailinK up Hiream, tiad fre<|tii ntly made 25 mltea an hour in 
•ailing down Htn utn. 

WamOUf BIVKB AHD OTEKM-WHEKL anUMBOATB. 

A wy Important claea of western river boota, however, were 
of oompantiwly amall toonafe^ as tbey were intended to be 

operated on trfbutaty HTora. 

Of 11 1.1 sit. ii'^cxl Mil till! Wtttrrs of the Oiinihrr!.'iri<l slioril l.'^V.. 
Fri-ili rirk I.mv OlniHtrnil. in his journey through Tciaji, gavo 
ttio follon hi^' lii «LTi|>li' 111: 

"Ttiu iKiat w:l!i ii giKid ii|)ccimcn of a veiy numcrouK elaf>^ on 
weatcni and «oulhcm river*. They are bat acowa in bnlM, 
pesfecUy flal» with a pointed atom and »tqiianatem. Behind 
iatboono wfaeel, moved by two Miall aq^nea of tho Mmplest 
and eheapcet cnniinintion. Dnwiqg but a foot, more or lets, 
of water, they k<^ p nfloat in tho lowest atn^'m of t)ie rivcrti. 
Their frri^jlit, Wii. «!, ni.i' liiii ry, boilers, liumiH, lunl Btcerago 
pa«e«'iif;'Tn iiri' all on llin tint il. ck jil»t i»l>ove the mirfare of the 
water. Kijjlit or ten feet ulxive, .•^upi'iirted by light Rlnnrliinni. 
is laid tho fliM)r UfUHl hy the pajm^ngers. The engines lieiqg 
horizontal, this floor i» Inid out in otio long sidiMn ciglit or Ian 
Ibet irido ftom tha atnoke-pipes, Car forward, which stratchea lo 
tboalein. It ia lined upon oadi lido with atai»iooBMb whiob 
UfaBBhoondvonnnamnnqiparfnaidorgailorjr. Perched 
above all this h the pflot house, and a range of stato-roomii for 
the pilots nn'l (ilTn'i r-, pujiul.irly known ns 'Te,\:u-.' Ti. thic 
TexiLS jnvi lcriilo ninl plavnn ri liji- <iii SiiM(liiy«, when euHtoni 
forbiiU ciirda in the w>l<Hin. \ iViv fci t (.f tin' isalmm arc rut 
off by folding diw)ni for a ludien' cubin. Fnrnaril of the italcMin 
the tipper deck extends around the »moke-pip«-«, fonntng an 
opcoapaeebsbelterod by tho pilot deck, and used for baggage 
nndopaiMdratats. Such is tbo eontrivaaee Ibr making uae of 
tbaaonantioal bighwaya. And nally adaiiabla it is, spita of 
dmwbaclie, for its purpose. Without it (he west would have 
ri>Kii(! it InifMRsthle to be The West." RiuidK, in couiilriea »> 
hli.iPM ly hetlli'il, aip iniprartieftble. Thew crad ;MuIdh> about, 
at .■.oiiii' hta^i'>. of « ii IT, to alini>.<| every niaiiV dour, lirtnj^ing 
him foreign liixuriiH, iind (akiiig away hi.i own productions, 
running at high water in rvery Utile creek, and at low water, 
taking, with great profit, the place of the useless steanan on 
the main streams." 

Sonia of tbapaiQa and annoyances connected with tliis mode 
ot loeomotion soon hacane apparent, however. Tbe steam- 
aod bnko aavand btickeli ol ila wbod. 



After being partially repaired it frequently pounded, and, 

although it woa always rclcaaed after more or leu." <lt'1ay, it was 
at last "driven hanl and fast by rnpiii.* uiion a heap of riK-ks 
barely eoven-^l uilli w^.li t ' 

Tlie writer jiroi i i iIh to cxiilaiii how they were releaneil from 
this dilcnin)n: "llien it wju» we learned tho uimj of thoHe singu- 
lar Spurs whicli may always be seen standing on end against 
tlM fiirward daeit in aqy pieturc of a western boat. Iliey are^ 
in ihct, steamboat crulebes. One of these, or the pair if ooea- 
sion reqdre, is set npon the river Iwlton, cloae to tiw boatls 
head, and n taeklo led from its top to a ring in tbo dadc Than, 
by heaving on the windlaiM, the boat fa lifted bodily off the 
ground. A« wmhi ac A\f Msin|,'« fne of bottom Ktcani is ap- 
plied with fury, and forwanl she goen until the i.]iiir hIIjih from 
its plare, and k'li< her fall. . . . Wm wure ainiuicd to notice 
of how little uooount tha InmU was considered, in comparison 
u ith the valuo of titno. Wbenovar any part of the hull waa in 
tlia way of tiicio spun, axes were sppliod without a tlion^iti 
otlier Una that of leaving hull enough to keep afloat. In bet, 
coating little, these steamers are uited with a perfect reeklewi- 
new. If wrocke<l, why, tliey have long ago paid for themftelves, 
ii:i<l tho iiiai hiniTV .and fnmilure can always he saved. This 
npjmrutUH of Mtilts is used upon the longest IxiaU, snd good 
stories are tol<l of their i>en)i»tenco in lifting thenmelves aliout, 
and forcing a I»<'-'<'agn over gmvel banks whenever Ireigfats are 
h^iliertiianstcanilMi.'itji. Tlie 'first iMHit over'aonoliBeBWina 
extnivagant rewards. When sugar, for inslaae^ fosa up to 
ono dollar per pound in up-river towns, alter a diy scasoo, a 
few hogshcatlii will alnKJsl ]iay for a elieap ntearoliont." 

PtOULS OF STEAMOOAT KAVIOATION— UimOVSn SYSTEM OK 



An important change in the system of inspecting steamboats 
waa adoptnl about \K>2, which, in connection with the removal 
of Kiia>;< unil < onservntivo ret;ulalions, did inm h to iliiiiiiii-li 
the il.inj;cr of MeaniUiating on the western rivers, nii<l aUi) to 
inijirovo the safeguards of the st<-ain navigation of all other 
seelions. The uuigniDide of tliu perils that atttiuded early wi«t- 
cm ateamlioat operations is indicated by the fact that a list 
containing the namea of 618 ateamboatsb lost on tlia rivera of 
the Ohio basin and the HIsaisrippI vallay, Itom tha period of 
the first inlrodnrtion of steam navigation tliaiwm to the dose 
of the year 1S4S, was jirepured by Captain Davis Embree, one 

of tlir oiiji -t ^ll .iir:I ro.i^tiTH engaged upon the «i-lem 

walerK. The list .liiowi the place wliere and the titn<- when 

each of til.' boats so loi-t wiut built; the amount of its tonnage; 

the date of its hws; iho lenglli of time it had been running whan 

liMl; its original cost; the depnciation of its value by use, and 

the sum finally lost by its destruction. Of tlia 618 lioata it en^ 

braces, 45 were lost by collisioas, 104 by Ares, and 488 hy anagi 

and other ohstruetiona to navigation. 

The followiug statement allows aggregate reaulta>- 

Tftttl Tn> OrMaei HSMasMMi iMtl 
^3MMa baaSk ^va* SStL ^wt^SSS^ iliS 

iMtbrsoillsleas..... 4» T.m OIMhM 8MlkW8 880^ 

ListbyflfH. IM MI,«M ^oaMM l.«M,t4a 

lestbysasgi 4« t^ttl T.MI,fl80 s.rsa.nsi .<t.<»K,4.i8 

6U lOMN l».8M.748 |6,i;».7a7 ><,71i».i»l 
The lomee sustained through explosions, collapsing uf iioaik 
and bursting of staampipes^aro not includsd in thiaslatanuHit. 

During 1851 tho number of aarallad ataam and sail vaiaels 
lost on tho lakes woa 42, and on tbo riven SS, involving a loss 
of life on the lakee of <t7 penons, and on rivaia of 728 panons. 

ffiAHiM otr taa PAono comt. 

In accordance with tlie American custom of liaving tho 
steamboat either precede or iinnie<tintely follow the march of 
rjs i'l.'.ition, '■li'.iml.. lat't were pioniptly inl n hIuci'iI into Cali- 
foriiia alter tbe ili-- i ivi rii s of gold liad attracted population 
to that state, and a, few «tenniboats were also built and Opacatad 
in Oregon at a eoinparotiveiy early period. 

In 1800 there were sbteenaleamen with a tonnage of 8J77.S8 
running on tbe Sacramento rivar. One of tliani, tha Sanaloir, 
of 7C5toaSk baa tbe reputation of baring nuida mora 
than any boat over built m tha Unitad Slataa. Us t 
nary sucoeas waa due to its ability to eimimand iw a time biaa 
of 828 from Ban IF^anoiioo to Saoiamanto^ and 880 from Sactn* 
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mento to San Fnuiciiico. The cliar;gra for this scrvi<'e irerc 
noon redurrd by rivalry to f 1. The inrrewc t»f the number of 
«leAnier«nnd damaging rompetition were follDucd by the xmin) 
prucuut of a cuneolidalion of llio iiiterL«ts uf couiiwiiiij^ curii- 
paniea, — an exiMKliciit wliii'h the Btoaniboal (iwncni of variotix 
diNtricla have been quite as ready to Rito|it i\» milwny lineeu In 
IS-'tH there were '£i steamers with n tuiinngc of 'tfO.id.oO rutiiiint; 
to and from Sacramcnlo; and in 1854 it wna reported tlmt nil 
the Eteanuhipa plying on the Sacramento, San Joaquin, Ameri- 
can, Feather, and Yuba riven*, had joined fortune!*, with a CBpi- 
tal of 12,000,000. Tt>e number of etcum vc(>»el8 inti(>cctcd at 
San Frauciaco, in 1&£0, woa 43, and Ihuir tounagu 23,-UKi. 



Of the oceanic ntcam&hip aerrice of California it ia Btated that 
the Parific Sluil Kteamer California, which left New York nn 
tlie lUh of Ck-toWr, IWS, was the first eteamer to enter on the 
PariSc con«t trade. A» the gold fever dcvclojicd the Califomia 
wa.i followed by others in quick siiccewion. The Pacific Mail 
Company gained a strong footing, though the maintenance of 
ilio lino 80 far from the ba»o of supplies was a dilticult and ex- 
pcuNVC undertaking. Coal, whether from England or from tli« 
I'nited Btalej<, woa aent around Cape Horn, and cost not Icm 
than #20 |ier ton, and for a large part of the time the Pacific 
Mail Coinpuny had to pay $30 per ton, and ia one instance foO 
per lou waa paid. 



ATLANTIC COAST IMPROVEMENTS OF WATER CRAFT. 



AT all stogeo of the development of transjvorlation systems in 
the United States the characlerintira and uniount of water 
craft Used bavepowessed great intrinc>icsignificjuicennd borncnn 
important relation to contomporaneoUK land niovcmentit. Dur- 
ing early periods it was impossible to move bulky articles over 
long distances on land at a cost which would not exceed their 
value at tlie point of export or consuniplioti, niul, therefore, all 
lengthy movements of cheap and bulky dead freight were 
necessarily made by water. A.h there were many localities 
too remote from natural or artificial chnnneU to utilise their 
benefits, the available area of production fur a considerable 
number of cheap staples was comparatively limited. 

Railway development has f inre attained mu h immense mag- 
nitude, and extended to so many sections, that there are few 
districts or products which CAnnut now secure access to desir- 
able markets, either by nil-rail or combined rail-and-wnter move- 
ments. In the progress of these changes there hits Icon ii strong 
general tendency towards an increase of the relative length of 
the rail movements when combinations with water movements 
were necessary, and towards the complete Kul>f>titulion of rail 
transportation for water and combined rail-and-watcr trans- 
portation. 

Kfforta of inventive genius, and especially the application of 
ste^im power to navigation, have bonic a very important rela- 
tion to the internal, coastwise, and foreign commerciul move- 
ments of the countr>'. 

Out of the rivalries between a niiml>rr of land and water 
routes, intermingled with the necessity of operating many rail- 
ways in antagonism to various water carrierv, and in harmony 
or cordial co-operation with others, sundry popular or political 
controversies have grown, and speeches in favor of river and 
harbor bills arc sometimes freely interlariM with declarations 
that many of the works for which appropriations are made are 
cither necessary or very useful for the protection of the people 
from exorbitant railway charges. The importance of such 
theories is oAen exaggerated, but il is ncverthelcas true that 
some of the light-house, coast survey, and river and harbor 
appropriations have had an important influence in increasing 
tlie efficienc>' of water craft, and in rendering possible the sub- 
stitution of largo for relatively small vessels, steamboats, 
steamers, and steamships, thereby cheapening the cost of water 
transportation, and increasing the ditTiculty of successful rail 
competition lietween some points for sundry classes of trnfTic. 

Water routes have always formed an im[Kirtant element, 
however much their relative rank in some localities and for 
some purposes has been lowered. In all external trade, or 
foreign commerce, with any other countries than the Xcw 
Dominion or Mexico, water routes are indiFpcn.sablp; and for a 
number of classea of internal and coastwise trade they con- 
tinue to afford the cheapest and most conx'enient channels. 

THE ATIJkSTlC OCEAM A>I> ITS TlDAt Ari-BOA(-HE8 

rni'^l much tlio most important of iho .Vincri- 

as Well itn I'i'r 
Generally 
develop- 
ed 



to form the principal hose of the transportation system of the 
United Btates. Nearly all roads and all lines start from, lead 
to, or connect with some one or more of the Atlantic or gulf 
poris, and on the Atlantic and gulf waters a Inrgo proportion 
of the commercial movements between various states and sec- 
tions have always been made. 

In the construction of vessels adapted to such service, and 
in changing their structure with new requirements, much 
ingenuity has been displayed, not only since steam vexsels 
have been extensively used, but at all stages of the numerous 
vicissitudes lhatiiavo attended the operations of sailing vessels. 
In wooden ship building this country gained a front rank, and 
steadily maintained it during a protracted period. American 
genius in constrticting occjiitic steam vessels, intended for com- 
petitive foreign trade, has not been Ailly developed, on account 
of tlie payment of largo stdwidij-a by other niilions and a neg- 
lect or refusal to make such payments by the I'nited States 
government; and atlverso circumstances have at various jicriods 
driven American sailing vessels from lucrative brunches of for- 
eign trade. Tl»o principal resource in all such emergencies 
has )>een in domc«tic commerce along the Atlantic roast. 
This great field for the employment of American shipping has 
always been monopolized by national vessels, and the actual 
amount of commercial water domestic transportation on the 
Atlantic and gulf waters has at all limes been very much 
greater than on any other American routes. Wliilo American 
tonnage was being increaiied from 1,HG8,1I?7.78 in 1815 to 
6,040,808.35 in 1858 the proportion employed in the coasting 
trade fluctuated uialerially, but it was always largo, and during 
comparatively recent pcricxls it increased rapidly. Of the ton- 
nage ordinarily built one-half and frequently fn>m two-thirds 
to Ihrcc-fourihs is built and used on the seaboard. Tlicro have 
Iwcn a few years, h<iwover, in which tho tonnage built on the 
great lakes and the Missimippi river and its tributaries, rom- 
bined, wns greater than that constructed on tho Atlantic. 

Greatly as the shipping interests identified with foreign trade 
have declined in relative rank, and partly, perhaps, on account 
of this decline, tho number and variety of vessels engaged in 
domestic Ci>mmerce has expanded to a very remarkable ex- 
tent. In tho aggregate tliey form much tlic most extensive, 
efficient, and diversified coa.«ling fleet in the world. The num- 
ber of vessels is reckoned by tens of thousands; their tonnjga 
ranges thnnigh nil desirable grades from tho lowest to the 
highest, and im|H)rtant advances in all descriptions of marine 
architecture, including sleamem and sailing vessels of many 
siies, are constantly being made. 

Tho Atlantic cniA of all kinds may be divided into three 
general classes, one of which is devoted to coasting trade ex- 
clusively, and, therefore, at all timcM an atljunct of local or in- 
terstate commerce; another is devoted exclusively to trading 
operations between American and foreign ports; and another 
is registered and fully qualitied in all respects to engage io for- 
<i'5:n commerce, which furnishes emploj-ment whenever it is 
.ti'i'med the most desirable or lucrative, but this class frequently 
I II i,-ngC8 also in coastwise or domestic commerce. Indeed, all 
.\nierican vessels engaged in foreign commerce have the privi- 
k-jio, whenever they choose to exercise it, of engaging in any 
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RAILWAY COXSTRVCnON IN TBS 8IXtM DECADE. 



liniiw li i(f ili>in<i>tic' or (< iiwt « ixc Imflk-, iiml tlii« rifjlil hiix \\vvu 
very frciiiinilly rxcTci-Kd, wliilo aildilifmal nistoni lioum^ fiimi- 
aliliis lire lu < i i^-nry l i i ikiMi' iv VrnM l lliul in only liccUMHl iT 
enrolled to engage in fnrripn comniprfp. Tlipro Imvc bi'cn 
|wrio(k when it wtu cvinmon for Doriiv cliiiwic« of vcxm-U to cn- 
guflo in tomgu tmcto durii^ certain portiona of oacfa yaar and 
ooaitiiig tnde ia frtbar portiom «r the MUM ywuv 

nmwuuB nr on or vmxu. 

( ir uii All'.' lii iiii nirn liinitrniiu Imilt in <if I.IJK ton*, it | 

wiiM mill lliiil hlic Willi tiii'ii tlu' in t!n' worM. A few i 

prevUnis all4--liipt« to limi n'lniinrrativo lr;i!rii: fi.r \c.-,-ils of 
alioiit l.fltll) tons hnd KoticTally proved ini.«nri oisiful, niid com- 
|Mirntivi'l>' fi-w nirrohant Tcaacla of iiioro tliaii 500 tona wcro 
built, but after 18S0 large mcrobaot t«icI> vera irequeoUj oon- 
■tnioled, ktODiMg* Mcmiding S;OOOboiqg«tiiiieoiiimoii, and 
ooB of the ve«ela of U6S, th* Great BetmUk^luMriQC » um- 
naco of 4,SIIR. Thia increaiw of th« aito of nerehanl veaReld, | 
iacreaMof tbeaunitxT of vcaNiaof all t'noi* upplirnlilc to<<>ii.tt- 
int trade, and oxlenjiiva applicatioiiorstuttin to vuinh.-I8 engaged , 
In p^riiv betmen Atiantio porta, bav« had th* oflKt of mak- 1 



in^ tlio Atlntilic mill its trilmtiiry watere a much more import- 
ant tlmninl lliiin any otlior of (mn-iiiortiUiou movcnifnta that 
ronipi d' one claKs or iiiioiln r of riihvuy ujKT.iuinijt, und 
at the eanio time conttitutc aid* uf iiicidculablu aigtnficanco to 
many dOMiiptioiia of iaduatiial Inbon md conoMraial 

Then b ieanely any portof freight tnUBc oiri|faialing at or 
deatinod tar poiota near the Allaatio oooat, that oannot be or b 
not alteiiiatcly movc^l hy rnil and voHol, and railway {otareMa 

are so complex urul nnln^-oiiislir tliat there b aeMMty any im- 
portnnt line wliirh in not con^tuiitly throwing the ftlll W)M);lil 
of ilK iMniifn<<> for nonii" of the Atlantic water rool< h uKiiinul 
othen. The wonderful rt durtions in tlio rout of w;ilcr rnove- 
mcnU ariaing from Ml Int roikKC in tlx- i>i»- of m ^ki-U, improve- 
Bionta of rirora and barbora^ and use of atuun, have exertod a 
poworfbl iadnoBco in atiandilins ndlWRya to reduce the «oit 
and diaigea of their «ompettti«8 amveaMnta, and in tUa atiili 
hotwoen bnd and water iqnrtema the Atlantic haa been one of 
llio nioht iinpi>rliint fm lorn. It is tho ono Rnut rhiuitii l which 
never freeze*, never mi liens from low water, and which can be 

(rRTMsed with e<iiMl JlMility in all ditnetloM. 



RAILWAY CONiSTllUGTlON IN THE iSlXTH DECADK 



NlOmUDK OP TUK XXTEXnOHB. 

Dl 'RISO the rftth decade of th« nineteenth oentaiy, from 
1830 to 18S9, incltiave, railway oonatnK tion pragmaod 

with marvoloud rapidity. The crenta of that ep. u h have left 
;in iriili'Iililf iiiij ri'-" U[)"n tiu! Iriiiii-porl.iti' m syslrnM of tlip 
country, on ni-niniil of llie ixlrimnlmnry iini^niliiilc of iho 
athlitionM made to niileaKP, the pcculi iHy :ul\ iiii(;<^<'oiii. '.u( a- 
lion uf many of the lino^ and extenaiuna, aiul the gigantic 
■tridea towanl" an iiilvinui-mont of rajlwayi MB lending agendee 
lor all deicriptiona of freight and p a ian f y i r moTCOMBlab 

Daniel Wdieler Mdd, about 1890^ that the impravMnoot in 
Amcriran faeilitioa tie Inmpoftation daring di« preoeding 
•core of yeara, or the flret two decades of the nineteenth cen- 
tury, in the way of cont^tnulin^ tunipiki-^, hridgca, camds, and 
improving road.'*, eni-cdcil in iinporlanie all the advancen 
made from the time of the firi-t i olunial wlllcni< iit« up to the 
doMS of the eighteenth century. It ii ticurcely an exaggeration 
lo any that the railway oonMnictiun of the aixth decade ap- 
pcoximatoly equaled, if it did not exceed, in actual mipeuditure 
andnmountof laiior perAnawd, aH that bad praviouily boon 
doanin tlib countiy in crratinK' xige(a\ intnnul iatprovementa. 

It ta impoHible to rotn i v an adequate idea of the im|Mirt- 
ance of the work un■onl|lli^h<■<l wilhunt (IfM-antiii^; iil length 
upon tho pnrli(nilan< wliicli are appcndi'd, l>iit tlio nm;;intuilc 
of the t-inkn a<-hinv<d may I r iTil'i rri-*! IV mu tin- ^talornl ntl^f 
the preliminary report on thu cen.-iUH of l^'AI, thai the railway 
mileage w a.^ increased from 8,589.70 milea in ISSO to 30,790.(37 
milea in IWO, and tlwt the coat of ooaetruction waa awellcd 
from $mjm^4A in U60 to $l.l51,ai0,828 in IMO. Here waa 
an ahaorittjon of |881,M0ya81 by nain^ intaraat in bai tlum 
ten yoam, and that was a gnat deal of mon^ "lieforo the war." 

TheatiUca in eai h of which more than one hundroil millions 
of dollar* wiw cxpciuhil for new linee inehideil rcnnnylvania, 
Ohio, and Iliini,i>i, uiiil in proportion l<i rci*ourt c« nml iiliilily 
to aupply iraflio Virginia, Alabama, Miwiiurippi, I/ouisiana, 
Tanneaaea^ Inilf, Michigan, Wiitconsin and Miiwouri were 
quite aa prognaaive na tlie throe itatee fir»t named. 

It b difBcult to Moount Ibr (ho intmenso forward atridea 
aade during Um decade on any other theory than thatnlarge 
portion of the oonntry, and foreign capltaliata, were dattled by 
(lie trcmendoun display of wealth apparently rciulting from 
the discovery anil niioces!<fiil operation of the (.'alifornia and 
other Ameridn (jolil uii l m1'. r luini uihI liio piiAsage of 
Ute KariHaa and Ni bra«ka act of InVI, which Anl opened for 
aettlcment the entire region west of the MiMouri, and thue 
aeaiiy doubled the available area ot the Bepublio. 



KAIL rABUBH TAKE TIIR LEAD OF WATEB CAIUUEiiS. 

Before 180O the aggregate amount of dontestic tnlBe traoa- 
parted on the lakca, the gulf, th* liwia and oiaab, and coaat- 

wine on the Atlantic, greatly exceeded the eontemporanooua 

movement on American ruilwayn. After l.St'iO the n'Intivc im- 
portance of lanil and water carriers wni* railienl'y cliaiij;c<l. and 
iver »ince that i>priod lam ha\c continiiei], in a ^leadily in- 
creating degree, to exceed lioat*, vcmhcIh, and all dcacriptionK of 
water craft combined, in the amount of freight and numlM r of 
pawiongew ooonyed between different pointa in tlie Uuiuid 
Statea. 

The extent of thb tnnaitioB b |nitiany iafiealed by tb* 
fiuH that the number of p4>rMns returned aa railroad men in 

the list i.f oeini]iiilionn in llie I"ii;l<<l Slalef, as fnrnieheil hy the 
ceriMii* returns of IfniO, h.nl iiii reiu.e(| frmn 4,H;i1 rc|M>rtcd in 
ISjO to A')/)iti, and thci^c fi^;iire» fell fiir below cnrrent c^tinl«le*l, 
The nwmber reporte<l in each slate and territory in \>^'*> waa 
as followa: Alabama, G2>>; Arkan^ac, IXi; California, 05; fV)n- 
neotlout, 656s Delaware, 84; Florida, 110( Ueoigia, MS: Illinois^ 
2,514; Indhma, 1,80% Iowa, 7S8( Kanaaa, 9^ KntuAy, mt( 
Ix>uiaianA, 147; Maine, flOfi; UMylond, 74S; Mamadiuaetts, SJIffBi 
Michigan, 7T)1: Klnncsotn, II; Mlaeiarippi, 4fiA; Miiaoari, l,GflOt 
New IIaiii]>.^bire, SVl; New Jci>cy, l.l.Vt; New York, r,,t.VC; 
Nortli rjiii liiin, .'5il<'i; ()bio, Il.lMI: rennHvlvania, n,;'.".': Kbode 
l-laiiil, 1..J Smtli Carolina, SiVI, Tenneiv«ee, '2,VM: Tcia*, -14; 
Vermont, 861; Viixinia, 1,58a; Winconsin. l,i>JJ; Nebra«ka, fi; 
District of Columbia, i:i. 'Hic numlier of ntcandioat men re- 
ported in 18C0 waa 7,663^ and tho number of canal men 2jOi>9. 

Aside 6om tomporsty Intermplion*, or the preaaore of pecu- 
liarly adverse influenoas^ tho knu peat Mlar ayatens fay wliidi 
the older portions of the country are environed, rit, tho 
lantic, the ^'iilf, the Miiv-ip.iippi, the lakc.-i and Ihcir ea«tem 
outlets, have (ilcatlily 11 .nlinued In rurtiii>h clianncU for cxlcll- 
«ive movcmetil", luiil tin y jirnl.uMy hIviuvh will Hut in Che 
early dayit of dcvelopniunl they supplied the only chainiel* for 
lengthy nvivenienlB of bulky MIMm; up to tho end of the 
fifth decade their supramacy vaa aearoely affected in a serioua 
degree; aft»18S0theyaaattmedaaabordinBte poaitioB,'«llhongb 
it was still a very important one. 

srNv nn\m i a't of tiik .iixt^ullKXIES. 

Tliu list of railway" < <iii.lruete<l ca«t of the Alleghenie* in- 
cluJed a niiniKer < 1' iiiiii'Ttiiu" liual htie,-: fuiil" connecting 
f;iiiie of the New Knglaml .-tatp?, which rounded off the »ys- 
lern nf that eeciion; important north and south linee in several 
of the Southern Atlantic sulea; uaeAil bituminooa «oaI roada, 
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luid DiKteriiil mlditionA to the list of unchmcilo milwayR, 
which ineliidod not only i-oiisidcrnhlo extensions of Iho old 
i-oal rosdit, but llic i-oii(>lriiclioii of Ihv I^lii);h Viilky nnd the 
I>cliin'Are, Ijirkawniina antl Western. Tlic Now EnKlnttd con- 
Btniftion excelling ono liuiidred mill's in leniflli includwl 
U4JiS niilns by the Atlantic nnd St. Liiwrvmc, 122.i20 milt* l»y 
tho New York nnd Nrw Knglnnd, nnd 17X41) miles by the 
Maine Centnd. In >'ew York, in nddilion ti> the marked »d- 
vnncc of her trunk linca, 171.80 niile» wore luiilt by tho Itomo, 
Wntertown nnd Ogden.'burg. In Pennsylvania, the lliilwiel- 
phiii nnd Eric cuiisitnu-tLil HO miles, and the Thiladi'lphiii and 
Kcnding 107.10, odide from tlio ncti%'0 cir.irtg of the Penn.-'yl- 
vnnin to complete ila main lino. Hie ndditions to iiiilcapo in 
the Si>uthcm Atlantic »ti«lc» include H<5 miles by the Atluntic, 
Cnlf and West Indian Rojlroad nnd Tnin.'<it rompflny; itX^Vi 
by tho Atliintic, Miwiiiwippi nnd Ohio (now tho Norfolk und 
Western); 188 by tlio Cnroliiirt (Vntrnl; 1(«.40 l)y the Cliarlottc, 
CViltimhin and Augusta; 1 W.St) by tho Ch<v<j»peiiko nnd Ohio; 
144.*'«5 by tho Richmoiul nnd Danville; 111'.' by Iho Sclnia, Itomo 
And Dalton; IGS.oO by tho Stjnlli-wcstern Kailmnd, of Oeoi^ia; 
22\.'M by the Wanhinj^on City, VirKiuia Jlidlnnd and CJrent 
SouUieni; 138 by the Western and Atlantic, aud H'J by the 
Wanhington and Ohio. 

TUK llASr AND WEST TRl'.NK I.IKW. 

As Iho vicinity of the interior water chnnncla of tho Mi«ei«- 
•ippi and ita tributaries, and tho lake:* nnd their eonnocti<m!>, 
fumiflicd the location* of ihc homcn of n very lur^e proportion 
of all tho pioneers who lind cmigrattMl west of thu AllL');heniei<, 
and their deacendnnt«, vnrions plaeea on the water courses 
formed the prinripal objuctivu points of much of the construc- 
tion jK-rfect<?d during the aixth decade. 

Tlio era wi« peculiarly prolific in completing the links of 
connection between all the important Atlantic wyiboard ciliei* 
and the grcnt west. Wliat New York had «cci>mpli*lied in 
1825 by her Erie Canal, and Pennsylvania n few years Inter by 
her main line, in the way of funii.shini; artificial avennej* acroBH 
Iho niount4kin!<, wna much more thoroughly aocompliKhed 
through rail connections, by every ambitious acalxjard iitjite; 
nnd with Uio completion of these competuig lines, which each 
aimed to aecuro a isharo of the tr.idic of the >Ii.H.''iH.«ippi valley, 
and which were ench then coiuiideretl pomublo carriers of mnrh 
of tho through husinesB secured by either conlentnnt, bepui an 
unparalleled strife for tho privilege or opi>ortunity of moving 
{K<r«oiig nnd property. 

Tho list of tliii) cliv<« of roads, commonly known aa tho trunk 
linen, and their Bimtliern competitors, which were only fairly 
brought into action during tho Mxth decnde, includes the New 
Y'ork Centnd (f<ir although il« dilTercnl links bad been pre- 
viously coruitrurte<l, they were con«olidat<.-d, nnd thus rendered 
cirectiTe as through freight carriers, in or aliout ISM); north- 
euKtcm connections of tlio Grand Tnuik, of Canada, by which 
Portland aud Iloaton gained aocestt to the wc^t, »omo of which 
wore completed in l-STiO, and others opened in ISX?; tho New 
York nnd Erie, openi>d on the ^il of April, l.V.l; the Pennsyl- 
vania, openwl in 1&'>2, but then laboring under dis:ulvatilagc«, 
which were au1i<>ei|uently removctl during tho dci'nde, first by 
opening its mountiiiu division, and at a later dale by purchas- 
ing the main line of the «t!»tc works; the Hultirtiuro nnil Ohio, 
opened in 18.53; the extension weslwurtl in ISIS of the Virginia 
gysleni of railrumU, by wlii<-h a connection was s«('ured with 
Uie Memphi.H and Cliarkislon, nnd Niuihvillo nnd Ohatcanoi^a 
railroads; and the opening of the Western and Atlantic, lead' 
ing from Atlanta to Cliattanooga, in Is-'i4>, which furnished to 
Georgia and her eeaboard cities ft connection with the Tennef- 
SCO river, analogous in Kignificunce, in that latitude, to tho ox- 
tensions of the northern trunk lines to their rc>i>cclivo termini 
nt Buffalo, Dunkirk, Pitt«burgh, and P;irkersburg. Here were 
seven distinct railway routes, which ench furnished an avenue 
open all tho year round, leading, with comparatively few de- 
flection-s, fn)m a direct route between Atliinlic 8cn]iorts and 
linea* connecting with |)oinls contiguous to the heart of the 
ppi valley, whith eitlu r < i"--nl nr (1 i:iI-:< d tho great 
the interior a:)-.l tlu' .Vll.intic ocean, 
moterl local enJi: uf great im- 
1 tid determination, to 



secure n largo aharo of through traffic. Most of them »timtt.- 
lafed the ermion along their liuc«of ft greater army of pruduet- 
ivo industries llian had evex previously bi-cn concenlrate«l in the 
vicinity of any interior river or oilier «.iler-cour*<», nnd pros- 
pered or failed in proportion to the magnitude of this local 
dcvelopmout. 

FOfNDATION or nRK.\T WESTER.V H^HTIOMt. 

Bcforu iiiool of the trunk lines had reached their W(wlcm 
termini, as originally pnijeclcil, much had been done Ut con- 
struct cunuecting lines which would extend from those termi- 
nal point* to loading western cities. During the sixth decade 
i\ number of important ri>ft<l8 of this clasa were cinnpleti-d. 
Tlio Peiuwylvanift had been particularly active in assisting the 
construction of lines extending westward or northward from 
Pittsburgh, nnd sonic of tho fruita of this activity and of the 
independent exertions of varioiw comp.niies or orpuiiuttioiis 
aro to U) seen in the completion of 121. 12 niilt« by the I'itU*- 
burgh, Cincinnati and St. Louis; •l«;8.:t2 miles by ibc Pittsburgh. 
Fort Wayne and Cliicago; 107 .G6 miles by tho Cleveland and 
Pittsburgh; nnd 400.30 miles by the Columbus, Chicago and 
Indiana Central. To what siilisefiuenlly liccAmo tho Vander- 
bilt system, n number of corresiwnding additions were made, 
including 390.05 miles conslnictcd by the Cleveland, Culumbns, 
CincinnaU and Indianapolis; and 72rt.35 miles by the Lake 
Sliorc and Michigan Southern. Tho Ballimore and Ohio 
gained important allies leading to Cincinnati and St. Louis by 
the constmction of STiS. lO miles by tho Mariettji nnd Ciiicin. 
nati; and SItS.tW miles by the Ohio nnd Mississippi. To pnivide 
connci-tions between leading poinlson tho Ohio nnd tho Jlissia- 
sippi, nnd tho southern tnink line* extending ncroia the All©- 
ghenies, 270 miles were eonstnicted by the Kast Temieasoe, 
Viipnift and (Jeorgia, 200 miles by tho Nashville, (lialUmooga 
and ft. Louis, nnd 20O miles by tho Menijihis nnd tliarlcslon. 
A numl>er of other roads de.signcd to e* rve ftiialogoua jiurpoHV) 
were eonstnicted, which might bo clas^iricd under tho general 
head of wet>tem coiuieetinns uf the tniiik lines. _ 

Another import;iiit cla.sa of nmda which sprung into exist- 
ence nimetl at pifividing connections between the Ohio and 
Miasissipiii rivers and lako Erie or lako Miehigiiii. lly such 
linca thu Mississippi waa rencht^ at ti n pointj', and the Ohio 
at eight differont ptiiuts. To a certain extent neariy nil theso 
lines were built either in the intcici^tof their terniiiial pointjs, 
or with tho expectiition of attnictiiig tralBc to them, one sot 
lieing intended to prvjmote tlio prosperity of Cleveland, and 
othcrt, respectively, of Tole»!o, Cincinnati, Chicago, Louisville, 
St, I^ouis, Columbus, IndianajKilis or bus prominent cities. 
(Iiicjigo was particularly fortuunto in strcnptln tiiiig her rail- 
way connections, and broad foundations wore laid for the OX- 
pnusions which liavo since made her ono of the greatest railway 
ci>ntre8 of the world. Louisville not only aimed nt securing 
northern outlet-* to the lakes, but 222..53 miles of tho Louisville 
nnd Nashville wero ei>n»lructed, by which imimrtant oounco 
lions with interior Kentucky niid TenmMce, and sulH«e<iuently 
other states, were secured. St. I>^mis adopted n similar p<ilicy 
by securing connections in Missouri, extending weslwnnl, as 
well as eastern outlets; and >Iilwaukeu l>cpin to gain promi- 
nence aa a railway centre m well as n hike port. 

Tlie amount of construction complotixl by some of the great 
western linea not heretofore siteeially reforre<l to includes 221M0 
miles by tho Chicago und Alton; 4<V,.82 by the tliicago, Ilur- 
liiigton and Quincy; a):>" by the Chicago, Milwaukee nnd St. 
Paul; 423.90 by the Chicago and North-wi^t«?rn; 2Si"..23 l<y tho 
Chicago, Rock Island and Pacitic; 703.50 by the Illinois Central, 
and 631 by lines sulaequoutly combined with the Wabaah, Su 
Louis and PaciAc. 

TBA.sf Missiseipri, OLxr btatk, and i-acifh- RAii.Ro.tm. 

Extensive preparati<iu» wero made to extend railways west 
of the Mis-sissippi, nnd a con-siderable amount of work was 
done on lines west of that river. The tirst of some of thews 
efTorts in Missouri iiu luile the construction of 3Hi>.41 miles by 
tho Hannibid and Si. Josepli; 171.25 by the Missouri Pacific; 
!S.i.60 by tlie St. Louis, Iron Mountain and Sinithem. 

Still another class of railways which attracted much atten- 
tion were lines built to connect gulf cities with the Ohio or 
Upper MiMi««ippi, thua partially paralleling the Father of 
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Wateni, and aiming at attracting the trafllc of central portions 
of the MiaiiMpiH vaU«y lootbwMd inaUadof pcnoiuing it to 
go oither ooitbirud to the bkw or dine^jr «Mtiittird. Oon- 
alruction of this cla« ineluded the completion of M7JS0 mile* 

by the Mobile and Chin, and 442 by the Chicago, St Louis and 

New Orleans, imw il'.i- miiu':h-:ii rxtcripinii uf tlio lUinoiu Contnil. 

A small amiiunt uf niileufic was •u\]i\rU-<\ in Tosa.i uml 

Califiimia, uiid .1 .«<>rica of elal)orati' .-m vi vh uf r.iil r"iik-s W- 
twccii ihc Mi-ssjsoippi Yailey and the I'acific coast ostablisbed a 
tMoad li ij-is for the aulmqiUBt attirta to oonilniet tnunoonti- 
MDtal roiuls. 

APomoKS TO luiLWAY Mii.F.Aaii rsoM 1850 to 1889. 

Hm wamhuttvSIm oompMed At Hi* andt of wwh yoor of 
the Bxth deoado waa aa foUowa: lSS0,8.&7t4% 18S1.93«&H 



\Sr,'2, 12,1:W.:!.h; i.V>:i, 14,n<M.(ll>, l&'A, 17,74<;.lt;; 1855, 2O,108if>, 
18S6. 21^^ 1857, 23,7i6w90; 1858^ 25^712.96; 1899, 27,430.07. 
Ike Bumbar oif mHwi cooatracted ia •Mbfcognvbialgroap, 
during the aixth decade, vaa na foUowK aroup I. Tlio Kcw 
England stn(p», L.teS.*!?; Group II. New York, Prnniylvania, 
Oliio, Micliipiui, Ii)il:.iim, Marylnnd, PiOuwnro, Now Joix-y, 
District of ( 'ulunibia, 8,4r'.»..")7; (iroiip III. Vir}.'iiii.i, Wot \"ir- 
Kiiiiu, Kentucky, Tei)iK':ssf<>, Mississippi, Aliili.ini:i, (i.-<jri;ia, 
Florida, North Carolina, Soulli Ciroliim, 5,124 211; Grijiip IV. 
nUnoia, Iowa, Wisconnn, Mimotiri, Minnrsoti, 4,GL17.~l>, Group 
V. IxnyaiaiMi Ariranaat, Indian Territoiy, 100.75; Uroup VL 
Dakota, T^saa. Oallfctda, Ac, 114je& Hm following table 
ahowa the number of milea oonatracted in eadi year, tf wdi 
company, as reported by the operating companinlotiio chmAi 
boiMtt in ISfsO:— 
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THE FIRST RAILWAY PANICS. 



rpHILEE of the moA direct reniUa <rf Ibo mmwiimmu additkniM 
X to nilmv aiilMgs durinf the ifatth daeada wen tiro 
paaifls Ibe trealiea of pcnnaiacnt indtemeota to eooq^tion 
iMtmen nil and water canicra and i1v«l nil rontei fbr ncarijr 

nil important classtfl of Ihfl triifTK' i f tlu' Mii'.-is^iptii vnlli-y ntxl 
various other sections, and an iniiiii^ns« iiuTcasc nf tliu value 
of tll« l«ii<l Hhil till- imr;> iillimil ]iri«li) Is i.f tin- ),T<'at west 
and nurtb-wciil. Tho«u out|;ruwtt)4 arc each of so much im- 
portance that they will be diaciuaad under aapanle hoadiap, 
the lint of which rolatro to tho 

KiNASciAt. lurnctxTiEg. 
To fully coniprclieiiil the extent of thednin upon reaourcea 
made by the additiona to mileage, it U neoeamy to rcmeniber 
ttak the eoat of oonatmction, according to the eenaua report of 
VM, iDoreaaed ia the Kew &igland atatea flrom 997,26^1 in 
18B0 to 9l4S^fiU in 1860; lo tho Middle Allantio atata% 
from $130,350,170 to |3-29,52)«,lSt1; in the SouUMm Athntie 
st«t««, from tCtri.H?.'!,-!.'!*; to $141,73<i,r.?); in the Gulf aUtea, from 
15,286,21X1 111 ?''.l,!a.".,7 1''.; in tU.> inli iii.r Smitlii'iii Mtati^i, from 
$1,830,W1 lo f l'.i,7iil,l'j'J, uml in the tiorthtni interior *uu», 
includinj; Ohio, Imliana, Micliisan, Illinnis, WiiM-onsiii, Iowa, 
and Miaitouri, from $i!.>,i)l'i3,571 to $4i:V>tI/>I0. Ohio, nhirh 
hjtd675i!7 uik'8 of niilrond, that had cost $10,68-1,1100, in 1$.X), 
hed5t,m45 miles, tfaAt had ooat«lU.ae6^1« in 1860. lUinoia, 
that had mm milea, ooalbv m,4Mfilff. in 18S0. had S^.«> 
miles, that cost $1(M,944,.5C1, in 1800. Muaouri, which had no 
niilwayg in 18uO, hod commenc<Hl operations hy oonstnicting 
S17.45 milea, at * cost of $12,.'(li'.S12. Ti mho.'m.o, nhit li ri |H>rttd 
no mileage in 1850, had elu^ely fulluweil the example t f Mis- 
■ouri, hy ronslmning l,l'J7.i>'J niiloji, at a cost ol $iii,.').;7,7L'i', 
and Yii;ginia had increa.<ied Iter mileage and railway ontlnyH 
from 515.10 milea, coetitiK f 12,i>85,:n2, in 1850, to ««>I,95S,807 
in IWOl In aevenl of the Southern atatea, and notal>ly Vir- 
l^nia and TouieaH^ many of tite Hnea wan liherally wded 
by loana of slate credit or bonds, and lat|^ defata wera tliua 
incurred, which have boon fniitful causes of acrimoniooa dL»- ' 
pnlf•.^ lirtttien nii-:ili>tH i! i r diii r^ or bondholders and 
payers or slate guvernnients ever »inec. In Tenneiwee durini,' 
the sixth decade, while the Rtatc outlays wpi p Ih -hi: luaiii', very 
impremive amnrances were uiveii Umt they w<inlil cre;ile no 
fiuanuial difliculties, Ih'<;iii-< tiio state only provided nie:in» f<ir 
fti mirfi i n g the iron raile aud supenrtrocton of roads gmded by 
private caiiitaL In some of the other comnoawaellfaemnnef 
OOB towns, cities, and eooBties pledged their cndit toanpfort 
new enterprises, and learned, to their snrrow, how much enirfer 

it waa to ran into i'.' ) t !5iiiu lo |i.iy inli rej-t on the cost of unte- 
mutserative .lecurUn ai;ii the l a^i * were not infrequent in 
which t)ie«e ltuihs of I >eiii rn-iiii wen obtained byqnaadoo- 

able means or Bhamofully abii'^eil. 

llie two panics of tho dei ade may, perhaps, justly lie con- 
aidaied e twin convulsion, the first iMiag the shock of lB6i and 
1» 



the aaoond the shock of 1857. Tbay wen both eauaad laigelT 
by revulsions in railway aflUrs, and the coafaiioit or do- 
rangemesileariaiiig from the sudden engulfhUBtof wataunai/' 

of money in new and temporarily unprofitable Bnea. Then 
had Iieen |i,uiic^ li< fore, iiiid nuieli more MTious one.i, Rome of 
wliich Wert! altril>ulalilc partly to a eollupsc of i-lale enxlil 
originating in larije Hjij rMpriuliinih for inti rnul iin]iii,ivenieiiU, 
but the check* of the xixllt <lee;ii|e were the Ui>i JircKlueed by 
the opentions of railway eomiuinies; and a noticeuhlc feature 
of the industrial hisloiy of the period is the extent to which 
the amount of eonatiuedoD in each year waa aflbetad hf the 
flucttiating flnandai tendendaa. 

While the number of miles of niboed in operation, aceoid- 
ing to the census roiwrt of 1 S-'O, wtiH 7.310.+4 at the end of 1848, 
aud 27. I70.OT nt the end of 1 an inereaw- of 20,109.63 miles, 
or at the rate of nearly L' oU inili s per unnuni, there w.is a 
great variation in tho nuniher of niileis l.uilt in eaeh year, tho 
eolnunating periixl being ISVI, or the year of the first railway 
panic. Tlie number of miles built in each year of tlic itixth 
de( ado wss as fbllowa: 1650, 1,S81j04 miles; 1851, 1.274.46; 1852, 
2,288.44; 18S8, 3,mMti 1854, 8,4^fic IBSS, S,4ol2.83; 1866^ 
1,470.87: 18S7, iflllM; 18B8, 1,966.06; 1809, It will be 

rieen that, rovoning the natural order of tlilnga, more than 
twice as many miles were built in tlie fifth year of the decade, 
or UM, aa in the tenth, or U80l 

niEDSIES or THR r.«|-SHI OK Till! PAKKS. 

Something had evidently hnppene<l to check tho onward 
march o( the prujeelor^, en}.'ineeni, Lr n'i r-, uml riiiitraetur^. 

The following; reference to the caii-<i mil luiture of the panic 
of 1 Sot wan made in the Pentl^y!vaIii;i Ilailro.id rejiort of 1 S'lj: — 

" Unavoiilahle delays in procuring legislative authority to in- 
creatto tho loans of the compuiiy, prevented the board from 
presontiDg to capitalists their second mortgage bond (iewcd to 
meet the demands for the aeeond track and increased equip- 
ment), until hostilities in eastern Europe had assumed an 
aspect so serious that the capitalists of England — when our 
Ii. ihIh hail h. I M eliiedy di!i|iOiied of heret<ifore — became 
a^irrni il, ati.l (leelmrd for a limn lo invest further in American 
railroii'l iii,il iiiunieipal foeurities on terms lhat were di emed 
Kiitinfaciory on this tiidc. . . . It is admitted tliat the exiM- 
it%' emhArrassments in financial and commercial nflairs are 
hugely due to the atnaHn e»iiensionsof credit throui^out 
tbernioBinthe wiotia fcraw it a a wmu a in tlie active buai- 
aaaa twnaaftiiwia ti life. It ie bdieved, however, that hot for 
the erIsH nAttred to ejtgr avatod as they have been by the 

frauils that have oceurretl in the niannt'i 'nent i f m rue of tVir 
e.i-ti rii j:ulroaiU — iii> .ii'rioin di.-tnrliahi e of rotifuleiiee woulil 
haM' rjikrii i/.i. ,- iir-l;! .1 l ih r peTiod. Althoiij;h to fonie extent 
Fullerens from the ilitlii allies attending this condition of the 
money market, we cannot hut feel Mti»tieil that the general 
good will in the end be advanced by the timely check placed 
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npoo DMQjr of c(«' \Mlii •chcincs of improvomont that hiul 
boBB oonmwced wera naturiqf throufliout Um wast, m 
well M in our own itata. It ii bopai that the Ummm ot the 
past will be • warning to e«pitoliats to UM grMlcr dberimina- 

tirni in fiilurv in tho invwtment of the mctuu vith which for- 
tuiif l>n« r>ivi)r«>il tlictn." 

Tlio Pri-sidcnt of Unitpil Stat<'«, Fraiiklin ricroc, in liis 
anniinl ini'K*i>!i' iliUnl I )c< onili<T -llli, ISVl, rof< rrnl to ihc Niino 
>iul>ji'rt. in connoctioa with u pnittwt n^iiitist liiiiil-j;nint loginlii- 
ti»n, wliich had hocn grctuly ii[iiiiiiUti.'ii l>>' tin' iiitiTi-nt oxclttil 
in and rapid progwaa made by tho IHinoia Central Hnaaidtbal 
'Hh« applintkma at tbo lait aaiiioa oontomplated th« oonatroe- 
lion of more than tiro UMiaaand miln of road, and gnntn to 
the amount nf nrnrly twenty millions of ncrca nf llio piihlif 
domain. }'.•■< ii :iil;ui!!;iii; O.w r\\;]\t of ('(>M(;r<--'<K In ■irijiu s- 
tionablp, ii il miiU' ( li iir thiil tlx- i>nii>i«»i<l );rinlK unuhl l>r 
pmtluctivi' lit' K'loil, ami licit evil? Tlio Jiiroretit projwts an? 
confined, fur the proM iil, to eli'vcii states of tlii* Union, and one 
torritory. Tlio nnsunii u)«i<iK>i<'<l for tho gronla ahow that it in 
propoaed to put the worka qteediljr in proem of cooatrucUon. 
When wn n6ect that ainon the comnancenMnt of railwaya in 
the United State*, atimttlatcd, aa Uicy have boeii. I>y tUo Ini^ 
dividendii n>«li»Ml fnmi the oarlinr work*, thry iiri' tin- |j;irul llio. 
rnil'fjlifuri -. ami tii't»> r:i till' iiiM-l i iiipi irtniit [n i}nt- i.f i ntiiriirn i' 
and iMipulul il in, i-ni i»iiru>;cd liy iitiitij l>",;i>'.uli>i]i, iuid i>ii'.-wil 
forward liy tlic arn:iziii(; ciuTjiy <if |ir:v;iiL' rntcrpriii', only n v- 
enti-oii (liiiiiK.iiiil ]iiilea(at theend of lt>&l) hav*> Ih'I':i < omplctcd 
in iill tli<- hi.iti'K in aquuMrof ftosntnqr; whcii wfcc tho crip- 
pled oimdiiiun of manjr WQiki^ eanuMBced and |>roaMutod 
upon what w«n deatncd t» be loand priadplea and aafe calcu- 
lationa; wbm wv oontemplato the coornrous abaorption of capi- 
tal withdrawn from the ordinary diaaneb of buainoaa, and cx- 



tniviipiiit rulcfl lit iiiliTi'it at lliia moOMint paid to continiio 
operations, tin' Imnkriiptf icn n<il meroIySn money, but in char- 
«ot«T, and tli<- iiii-vit«l)Iii i llVct upon fniiiin *-!! j{ot>crnlly, can il 
Im" doubtt'd lliat llie U'ndcnuy i* to run Uj cxcubh in tiii» niatU>r? 
^ lii it wi.-ic lo aiignit-nt thin excvm by encouraging hopea of 
audden wealth expected to Mow Irani magniflceni aclienica de> 
panilaot upon llw action of CongmaT b it not the better 
rule to leave all thcae worka to private enterpriaab tcgtilated 
and, when cxpttlient, aided hy tho co-opcmtion ofatateat If 
coiiKtructcd Iiy |irivalc capital, llic utitniil.inl nml tin' ( hec k 
go !• ij;i tliiT, and fnriiinli a Midutary riKtruiiil iipuii»t spu uiativc 
(H'liriiii s ;inil r.vl 1 ii\ Ji^riiiii '' " 

Tliu following brief reference to the panic of 1857, at ita out- 
aet, waa publiahed in the Amarieaa Knginaer, of AqguatCMh, 

"Tbeflaandalworldiaiadwiniditof apanie. There bam 
been a portentous numhar of ftilnrefc Erie alocic (a gauge for 

moat fancy stocks) ha* tonehed 20— the banka are hauling in, 

anil till l.ir>;i- L'rjiiii rr ip bciii); Bciil fnrw.ird diH-ii not promise 
eillicr risuly miIi'h it SiikIi [iriccs. 'I'ln' larvriiit part of tlii« con- 
dition tiJi!* lici'M ovvin^' to till' dimple ili lu-iiiii that ijiilriKiil> 
could bo Worked for o<> per cent, of llieir Krosa receipt* — <ji, in 
etiier words, overlooking depredation. Tlicre are one thoii- 
aand million doUiura tnvetted in imilroada in tiie United Statea, 
and where it haa been bdieved that this prapertjr couU pay 
mflOOfiOO yearly, it doca not pay MVOOO/XIO-a yearly doridt 
of more than tSOfXOflOO. Tliis ia a good deal of money to bo 
wa.-<tei| yearly, lint tbo coniifry. -f il due.-i not ]i!iiiil'i' '!'1I ili i pi t 
in (lehl, will m.Kjti inilj^row il. Tlie prew-iit pinii' in.t e\ii-l 
a ^.'real « iii li . :i'.;lii ii^'ii iiiMiiey will in- " Ip.;!'.! ' ;ill winter-" 

The iiiiiiUiil nie-'.-ijige of rre.iideiil Itucbannn, setit to t'ongreiw 
in neii-nil.er, 18.17, in referring to tlie panic of that year, 
attributes il largely to an unsound banking ayateni, and tlte 
anoonragement it afforded to apoculating admnoa and atodt 
' famblingi Indeaciibiogthenatoreoftbadiatnibaaeebeaaya: 
"Up till within a brief period, our nuuiufaeturing, mineral, 
and mechanical operations have jiartakm largely of the gen- 
eral prosperity. We have ]ici*Mes«f'd all the elements of mate- 
rial wealth in ricli iilumdaiiic, lunl yet, notwithstanding ul! 
thcw advantages, our country, in its moneljiry inlure«li!, i» ul 
the present moment in a deplorable condition. In the niidHt 
of unaurpaMed plenty in all the prodndi^na of agriculture, 
and ill aU (be elemaolaof natiaaalwwdtb> woflndoof aaanu- 
, onr pubUo woite maidodt our private en- 



^ terpri«ofl of different kimln abandoned, and ihnuMnda of uaefkil 
loboma thrown out of employment and reduced to want" 

To aoine extent, the extrada ^tan above repieaent Ibar 
thcoriea in regard to the eauaes ai>d nature of the flnt railway 
paniea. ^eae theoiiea earh refer to some of the m<M obvious 
or pl.iunilile nii-iii'i f..r t'lie tiiiffurliitici wiiii li befell the coun- 
try, but iK'ilber ili M ribin iit leii;;lli liii! iiitliieiucR that had 
been gradually nnili rniiiuiii; confidence in railway wcniiliea. 
I'robal>ly the suggestions cunlaiued in tbo reference to tbia 
Hubjecl, in tho Fumniylvania Railroad rapoitt attiiboling tbo 
lUal difficulty to the oottnter drain of Eonpeaa capital, earned 
by tho Crimean war, and atating that eiqtitidiala dmnld uae 
gMBter discrimination in their railway inrestmentt, come 
nmreat t<t di'iiiciitiK the moiit, potent catises of llie ponies. 
Tbi re in al ninny jieriiMlM a tendency to rush into extremes, 
one env lu lu;; chara< teri/«'d by Hueh overweening conlideiirn 
thai aIlno^t iiiiything styli il a niilway iMind can readily be »old 
at aiimclhing near ita par value, and anulher by such excemive 
distrust Ihnl il U ulmoat impoanblo fur the richest railway com* 
paniea to obtain meagro llnandal aooommodatioo. Subao* 
quent expeiienee haa ihowa that railway panlet nay oocur 
even lUMler tho aouudeat banking agratem yet devised, and while 
the country is teeming with wealth. But there is little doubt 

!5i:it ll.e li:iii:, H nf 1 -."i I I'.'T Were m;^'rjiv»lcd by tin- char- 

in tir I'f till' flute li.iiikiiin i>y.«(enii* then cxi^tinB, and perliaps 
itill lei-i doubt thai the practice of buiUliiijj speculative rail- 
»ayii, which wan either inaugurnletl, or at leaat greatly cx- 
lendetl, during the tiixlh decade, did much toeBfBndcr diatnuL 
Aa American credit waa rapidly riaing^ on aoeovnt of the ex- 
traordinary growth of the eountiy, (he ridi yield of (ho Oali- 
fi irnift gold minoa, the marked inoreaae of productive power of 
all dmcriptiuiut, the Ibttndatlon of great scttlcmenia on (he 
raril'i lu-it, inimennc BcMllii ri to the population of the weft- 
em mill iiorth-tt'esti rii c ntsimiinwi ulth-i, the re>tor»iiinii i.f the 
cretlit of nearly nil the ^til(e!l, and the Iiiulerial iniprovenieiit 
of banking ►yntenis, very active itTorlH to disjMn**" of enormoua 
isaurs of railway bonds were made. In a large majority of 
CBioa tho purchaaera of thoao bonda made very good baigaina^ 
aa they bought at prieta raagbit flrom tin to twenty poreeat. 
bdowpar,MWuitica that paid from rix to aeveD per eent oo 
their ikco vaTne, and the better daam of the eorporatlona (hat 

contrai ti ll tl.C'ie 1<i iih r'^lMMifibetl a noiinil biihii" i 'f criilit by 
large ami jinlii in H urtnal outlays of Miniiey obtained frnm 
ftiK-klmldern or ii| ijin ■priiilii 'tK er Mili'-eriptiiHi'i of Milvenl 
cities, counties, and hlatcs. Tho bulk of these securities were 
not aerioualy affct-led in intrinsic valne even by tbopanloib** 
the wont thing tliat happened to inveaton ia them, waa spott* 
a linr iaierett 1 



nnl the teiideiii-y to diminish the pmimrtion that actual pay- 
ini nLi on capital i-tiick Imre to floating and boiuled indeMcd- 
ni^" wius r:i|.idly Klii ntjthened during the sixlh decade, and 
throughout the entire hi.<itor>' of railway financiering it haa 
prolmhly been tliis tendency more tlian any other tltal haa 
cauaed corporate difflcultiea and engcndensd diatroal, Inaa- 
much aaitinvdvca the taak of doing buainem atnNit exdn- 
sively nn honowad capital; the pradka of iaennlag huge 
floating dehta while conatraetion or improvemmta were pro- 

yr< -iiiin in the Imiie that bon<l>i would be hoM in lime to meet 
-lii.it 111 I'l K iliM oUMted by bunks or note fhi\vi r>, wai> ri »ortcHl 
(.1 . i!i a:i I \[<;i-i'. !■ - ale, even l-y n iiuniU'r nf tlie b- -t < i t:i pa- 
nics; and all the |^Hiiu.ibilitics of financiering in ciiuneclion with 
these expe<licnls wore in some inatancea grossly abused by un- 
acrupuloua ape c a l ato i a, and thua made aouroea of oonddairahie 
loaa to ioBooent iaveiton. 

Hm practice of aolidting theanbaeiiptiaiMof eitiaaoreoim* 
tiea to railway pmjccla whidi had lieen reaorted to at an earlier 
period in Ijchalf of Round enterprise*, l>egan to Ihj the (.oun-o 
of CO many eviU that Kiuiie of the states conceived it to be 
their doty to hlrictly pri4jibit meh MiliM-riptionn, while in 
ulltcr status they continued to Ihi ptill freely roxorted to in 
every adgfaborbood unauppUed with railroads, eapedally in 
eommoBWeaKfaa in which li«e raUroad laws bad been enacted, 
giving (ho power to any imall bo4y of men to organiie a rail- 
road eompaiiy} aad this dapaitnn from tha origiiMl pmclioa o< 
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requiring upocial legislative authority for each ncir Unr began 
to \m> common, but not univenial, lUiring iho eixth decade. 

VABVINO FIXAXCIAL MCTIIOIIS ANt> MUTIVD) FUR KAILWAV OON- 
BTUfCTIOS. I 

In connexion with projpcts intondtti lo prnmoto rommor- 
cial olijct'lji mid Improve localitir«, thcro wiw a considcniblo 
]M<riotl during wliicli Hunnciiil rotiCrilmlioiiti fur tlic con.ilruc- 
lion of riiilwavH wrro mado, Mimrlinu'ii by individuals, M n'<-ll 
a« ciiiw, counties, or stalps, which were wwccly expi-ctcd to 
yield diroi't inoiioy r('tumi>, in llie tOinpc of interest or divi- 
dcndn. Tlic neiitinieut which pruniplfd «urh action wosforei- 
bly exi>re!«i«<l by one of the daily journaU advooiting i(, during 
the MXth dL'Cnde, in thl« appeal: "Ilitilromls now rumify nil 
parta of our country. Their liintory is that of our nalioriid 
greatne»8, and individual wraith and happinciw, T\tvy have 
been Ihe Rrcal pioneers of civiliialion. They have overcome 
dintancc. Tlicy havo linked diKtaiit communities in tho golden 
chain of identity. They have ^p^ead the lijjlit of IraniinK aa 
from a radiant sun. Tliey havo a<]de<t tcrrom to our urniiea. 
They havo made peace more pcai'cful. ^^'ith them houra are 
but momenta, and miles but imi>^reeptiblc linex. Tlie mighty 
weigliUi wtiieh break the iiinewn of tieiuit/i of hurtlen are to ihetu 
but bubbles sporting on the billows of gtrfnj;lh. Tliey }>erform 
for us the labor of milUuii;) of niun, and the cry of weariness 
comes not fnim tlicir iron moutlis as they thunder along tho 
plain, leap ncrom the river, roll over the hill, or dart through 
tliQ niuuniain. 

It is a question worthy of consideration whether railroads 
should ever bo built w^ith a view of dividends among Btoek- 
holder*. Tliey shoidil bo con.itnicte<l great nalifinnl outer- 
prise*, fron> which individtml l>enefita arc to arise from the 
increased valuo of the lands through which they piise, and the 
odvautagca of spei^dy communication with different part.i of 
tho country. Tho farmer who owns a liundnHl arrei* of land 
through which a railroad is to pu-^s and values it at fi!,-''iO0, 
may well iiflord to lake sloi-k in (he rond to tho Hmouiu of 
$1,0111), simply liecause tho value of his land will increase more 
than this sum. But should he expect dividends from lliis road? 
Han ho not been paid buck his $1,000 in the increased value uf 
his property? May not tho name thing bo aaid of the nierrhant 
who has gotten back what ho puid forhisKt<H-k in tho increased 
ealetj to customers brought to liini V>y railnuul couimunieation?" 

It is evident, however, that the desire to n^cure returns 
for money advanced, was one of the mrnst powerful incentives 
to fimtticial supporters of tho railways of nil decades, and it 
was on this basis, rather than any other, that they were con- 
structed. 

KIMA-VllAL ARRANGK^IIZKTt) FOR I.KilTtM^rK RAII.IWAUB IK TIIF. 
K.»KLV l-ARf OF fUK RIXTII llhXAPE, 

A contemporaneous description, in Colhum's Kailroad Ad- 
vocate, afler explaining the impossibility of obtaining nil the 
money nee<le«l for construction fron> Mock siilnM'riplions, and 
stating that its rvniurks apply to legilimato ruads, and not to 
wild-C4>tting enterprises, says; — 

"The eslimaleil cost of tho road is perhaps $31,137 i22} per 
mile (ii very precise sum indeed); and if the road l>e a hundred 
miles long, ita cost, of course, will bo $:t,ll:2,7~'>l) (exactly). 
The directom have roAolvod, probably, to issue stock to the 
amount of $l/iOO,Oi,)0. They offer an much for subscription 
among the crowd. One mati strains his ciish account for $S,UX), 
and another trusts to his crops to shell out $>i<lO. Another cal- 
culates on a speculation with nomo utiiniproviHl real esluto 
(hen on his hands, and conrulontly chalks down $l.'3,tKX). Knfe 
men sii;n their names fur $1,000 each, nod after much drum- 
ming the stock list becomes pre((y full. Tliero aro always a 
few widows and orphans who will venture to the (une of $100, 
$900, $700, and so on, being told the 'railroad is as good aa a 
bank.' 

Well, perhaps $1,30:^,400 hare been subscribed. All this mnst 
draw inierent when paid in, until tho road is built and at work. 
Meanwhile a few subscribers (luiik out, atul their stock is for- 
feili^l, and soM at auction. The facrilice is in.l luucli, though, 
and p«rtuipt tho iosUUinenta paid in, if any, will cover iu 

I work is 




and some pokcrisli curves, just (o save cost of construction. A 
sort of semi-profcflsional and semi-proprie(ary consultation is 
held, and the ugly grades and pokcrisli curves are set aside 
forthwith. Tlio contractors are nH>llifie<l, and all hands de(er- 
mine to build a first^rato rood, and no mistake. Meanwhile 
(ho construction account expands thermometrically in the beat 
of llio zeul for a good roail. 

Wo might have said, lis we have already in(roducc<l the con- 
(meters, (hat perhaps they did not lake hold on Iho engineer's 
estimates, iKil staked one out for themselves, and got the job at 
their own figures. But if the company is not fi'ilVlOO out A>r 
all these little accidents, nobody need be troublctl in spirit. 

Jiuw comes iho next pull for cash. Tho road luia lengthened 
out, in probable cost, to perha|>s $0,.'>00,000. Tho suhscripliona 
havo not netted, deduciing fcirfeilures, collections, and interest, 
over $1,300,000, n port, perhaps, yet resting in the dim future. 

A fuminl mortgage is acconliiigly executed on tho wholo lino 
and deposited in (rust with suilalilc parties. t'[Mm this mort> 
gnge, 04 a security, tho company cuiiio out to L>orro\v money, 
payable in |wcn(y or twenty-five years, and issue their bonda 
to represent tlie same, llio Imnd simply expreesen the obliga- . 
lion lo repay tho ntoney, and binds the iKirrowers to the provi- 
sions of tho mortgage in case of failure of repayment. 

Each bond is for $1,000. It ordinarily draivs 7 per cent, in- 
tcrcst, payable seriii-aniiuully. Executed in full, the bonds aro 
ready for sale. Who bids? One says 85, anolher 80. — the bondil 
go at S6. For $S<X> a bond for $1,000 is given up, and $70 in- 
terest obligation (o be {laid, equal (o over 8 per cent, actual 
interest on (ho money lent on tho bond. 

The whole iKKUe of bonds under the mortgafce is, perhaps, 
$2,000,000. Tliew 'net' at tho aelling rale $l,7aO,000. and 
deiluciiug coniniissiotis, Jcc, say $1,040,010. 

Tlius, with money raited on sloi'k, Iho whole cash Imsis is 
now $i2.1MO,0nn, against which is a debt of $l.',aX),0(IO,— and at 
least $.Vjtt,tX(»> are still required to complete iho road. 

When tho lime conica round for nioro money, a second 
mortgage, covering the whole road, but subject lo Ihe claim uf 
the first mortgage, is execute*!. Tliis is, [lerhaps, f<ir $.1<l(),iX)0, 
and nets $;i7o,000. What is still wanted to complete the road 
issuppUetl, perhaps, by burrowing on notes, or (be road is lefl 
uncuutpictcd (o that amount, or tho lauiiings, abuve intereat, 
nru appropriated. 

It is a blue time when poor lines, or linos covering unprofit- 
able routes, get into this fix. But per contra — lake a good road, 
and in five ycnrn' time its debt w ill lie half converted into stock 
if tbero is a clause in Iho morlgagc which allows it. Its yearly 
payments for interest will l>e reduced, its lino completed from 
earnings, and its vlock ticaring S per cent, dividend, and selling 
in tlie market at 1 10." 

TRANSmoN TO "WIUW.it" FIS.UfnERINQ OrERATlOSg. 

How free-railrood-law privileges were sometimes misused m 
shown in (ho following ex(nict frum an article in Culbuni's 
Advwate, of October 27th, l&Vi:— 

"Railroad building (not mechanically, hut financially), has 
hecnmo a considcrnblo profession. It is notorious lliiit ninny 
a good road has lieen originally commenced merely as a means 
of ncquiring a single fortune fr«>m mere 'operating.' 

Let us SCO how a niilrond may l>o built nearly enlirely on 
credit, and to realize a ready net cash product lo Ihe builders. 

It requir<'S tact and address to obtain a town, county, or city 
eulsH-riplion, payable in bonds, with twenty years to run; but 
the task is not difllcuh, anywhere, to men of cheek. Nexl a 
handi>omo suliscripliun of improved real esliite, at a round 
valuation, and a fair exertion will secure a show uf cash sub- 
scriptions from impressible farmers. Here, then, is a basis for 
a loan, and custont has often sanctioned loans equal to Iwry. 
thirds of tho whole nominal security, or double ihe original 
nominal or actual basis. 

J>uw, lo this point, every step may be taken by men without 
means. Having established a prejecl, they havo then only to 
Slop into it 0* controclora, eecuring, as they may, liberal pay 
on coii-!il«'ralion of taking stock and bonds. Now. by sustain- 
ing tliCM' securities at the highest possible price, the projector 
UiilomU at a paying figure, relieves himself of all liability and 
riak, and i>ermiia tho conoem to settle itself in the bands of the 
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new luirtleH who iir»> wiiMcnly fuiiti'l in it. TIk' (1u»1i nvrr, it.-> 
stuck quite uden runs down fnnii 'juir, Cti) (ii r it nt , niid tho 
nmd ia found to Ix- iinromploted, r*T|iiiring fn ?li mk rifur* on 
bond* and •tiurt paper lo bring it into full working cOiciisncgr." 

If all railway oonftruction that had an elameal nf apeenlatiim 
InitflMri beeo piahiUMi fioaith««nlaot,tlraTi>;i r iho 
AnMitean qratom would full fiir below i(« preaeiu i <| r mi. 
Wn Jo not wish ti^ tu' undiT.HtixKl an i iindrmning cvci v ( uti i - 
jirii^ that hud a tinge, or cviMi a d(N>fi lingo, of g|n riihitivo 
nupiMirt- Hut there i* a wide di'tiin ti' >ii botwi-cn niada that 
aro manifeiitly intended t4> servo uii«ful {iiirpoooji, and that arc 
eonaliuetod and capitalized otsrato which will protiably secure 
« Mr ratuni to iavMtoia unlaat txcapUctoalijr.diaaatroua ooodi- 
tioMpnv«II,ontlw«iwlMind,«ad mubwliieh an pngectad, 
emutnioted, capital iied, and managed under oonditiona which 
render tham little better than organitcd awindka, on the other 
hand. 'nl■ftth0diKl^tn <im ti iii!f'n<'ii « ilr-plnyi-d in conctrixiii .n 
wi'n- MomeUmM sopiili in' iiti'i! f.jUiilly ili'iil.mihlo im- 
dcncieii in nmiiHKfiiH ii!. iliirini; lln/ -\\lh dcniiU', in iiidicatcd 
by th« following cxtnii-t rri>m nn iirticio ttyled a " Picture of 
■ Kuilrr>ad Managemrnt," which wiui poblidwd in Ooibom's 
Bailroad Advocate, of Juljr Cth, 1866;— 

"BalbM tha eompasy had qMBt tliair laotugr, and wheo tbcj 
1NM «oiiM«iMWI|y Iwih, (hey diipatcbad an agent to a rolling 
mill in the interior to contract (br their Iron. Tlii« ni;cnt, iFRt 

ho nhnuld ik-o the < miilniiiy'i rmidn wa.strd, very wLkIv put 
their bondji, to tlie full atn<iiint llie iron wanti'<l. into the 
handu of tho jiartie." h!io ennlrfu tnl t > Mjpj.ly iLoiriiii. 
furtunati-ly, these gentlemen fitiled, und aAor filing a part of 
their iron, the-ntilroad company took a inoftiags on the mill, 
which, whenever the hour of fitrecloHira eooMa, will 
tbem to find the re*t of their iron, if it ia 'tiian/ 

Vnllj imp w a w d with the great value and ftrtu 
of ttidr enterprise, the company bought from one of tlteir 
directoni, and on hi« rn/rvv, one hundred acres of land on tlie 
out«kirt« of the larpe town wln< h vv;i< the principal terminus <>{ 
their road. Tliis land eoxt thriii Jlm.^mi. Il iva,^ a rr>;\il«r 
gooiM) pnotnrr, iin.tuitcd to any poHxihlo wantu of tho rond, and 
was jit«t n here tho station and works of (ho company should 
not be. To this day it remains unbroken in iia priatine loveli' 
iN«, a pleaaaat reMMt for the porcine inbabitaiita of the naigii* 
borliood, and an accommodating receptacle of the wash Aom 
the annrounding hill.«lopos. 

Tlio road, finally put in oporatiim, terminatoii nowhere, bring 
minus it« western ronnortion, of niilox, with the ruilrond 
jiyi'ti tii of tlie !u!j' liiiiiii; "late The Hlocklioldeni and bonil- 
holdern have delij;htful tinien in the agreeable Niciety of em h 
other, each vieing with tho other in wlfdacrificing devotion to 
tlie fortimesof the old concern. 'Beautiful in their Uvea, in 
doaih Ougr riiaU not ba Mpatatad.'" 

nvAKctu, HBiHooa or oomnnicnoii m IM. 

Of tiie financial methodn Bnmetimoii a<lopled ihottly before 
the doee of the sixth ilocndo Storr's ( 'npitali»t8' Guide and Rail- 
my Annual for I8.V.1 .my": — 

"Tho plan of coiiMtnictiup railroadii with botKlx to uuch an 
extent nflhiw l>een practicinl «ince isTti ohould never have been 
permitted by stockboklcni, ct>p«iciully at a time when it wu« 
not dUBoulltoAnd mbaeribers for stocks in all feat<ibl o cntcr- 
priiaBi . . . Iha qriteni of oonatruclion baa been wrong 
from (he begtiming. If a oompany, with a nominal capital of 
tB,SOO,noo, having ISO milea of road Id Iniihl, with a cash ruIk 
acriptioii of ffKMl.lXIO, instead of completing nn<l eiinipping '2^ 
niipK of road, itiM'uId |.ut lhewlii.!>- liui- muli r cniitract at 
onee, ple^lginj; llw road nnd a]>purl« iinni ei fur Jil.'i^XjiOUO in 
Uind''. and de]M'n<ling li|K)n <'ontiiii;encieH for the remaining 
$1,400,1100. n>o plan ban been to pay the contracttira in cash, 
■ayS par cent., Iiondn M per cent, and stork 25 per rent. The 
contcaetor was shrewd enough to obtain a sufficient maifin to 
oorar the moat extmvagant ^Uaomint npon tba aeenritiet of the 
floupaoj, while laila Ibat wouM command but 945 riL^h per 
ton readily broof^t from 900 lo t70 in railway lM>ndi<. nnd to 
convert those into moiir\ wi.iil 1 !■ iKnf u di-r. .nut of I'.'i i<i ."11 
per cent., tiocaute every c«pitaJi.-.l Dir. ml ili.- country wu.s 
tbll of tlicm. and it waaao IB averydiinK supplied to the corn- 
paqy for oomstruction. . . . Meantime the fiinda of the 



I oinpany aro iiist giving nut. Another ixKiio of bonds, bsi«d 
ujMiii tho expectcil income of the road, is manufactured, and 
given for work. After a htruggl<' the radls am all hlid, a light 
stock of equipment ia furnished, but the companiy are imafala 
to aave anything from eaniiiin liecatne the road ia indiflbr- 
ontly stocked and badly iMllastcd. The Arsl year findH it with 
just enough money from tmflie to pay running; expenses, but 
i'n<ldl('d with a laitir fl iatiiii; debt, created by 1" iii^ .•'iinrt of 
means at the xturt, and i-nKMNiuetilly proinijiinn tu pay nearly 
iloiili;.- for everything. . . . Thi?i is no fancy nkctch, but 
true with noAriy one-half of the «e«ti'rn roads built within the 
ltt»it three ycart>. . . . Tlie difrerenieUuseaofUabiliticfi bind- 
ing the aame i^ece of property would be Btu« to end in diiailer 
to one or more boMenifit oorarad anytMng ebabutaran- 
rond. . . . Oat of a large number of ro porta which the 
c<inipiler haa bad under review ho has been nnnble to find 
more than alxiut thirty ror.d-i wl o^e < i n;-! ru; lii ti ai muntu ore 
cliise<l. ... In leaving thin lu-cniuit. opi'ii, nianap'rs fif 
railway^ ji i-m ^s a lii i for cxpenditurex for 'cuiLitruclinn ' 
oftentimes without iniTcaning the fnciliticfl for tratiic. In many 
iorianoea the account serves to aheorb a large number of im- 
prapar diaife^ and to cover-up cztiavaganciaiL . . . Tak- 
ing the aven^ iiaaona of etopa, tbeia ia ample buaincM lor 
every well-lncated rosd iu Operation, and if the compensation 
cliar|.'i rl by railwaya for tramporting pnneengcrs and freight 
Could rent upi>ri a xirnilar rounilation for profilii that Mock- 
holilerji realize in bankini; and insurance cotn]ianie», the capi- 
t:il rii.pl.iy il III I a;lH aVH w oulii I'l' n iiiiiiienitiv<' Htiil popiil.ir. 

Unfortunately, however, tboy have, in a great majority of caaos 
in tfaia ooonliy, pnmn fUhma." 

rm BAuaoAD lawi. 

The ftae railioad laws, paeooi in or alMmt lUO in New Yorlt 
and Ohio, and speedily adopted by a number of other atatea, 

made a radical change in many of the cimdilions affecting 
railway construction, lli^fore that time a sfiocitic check existed 
on eiirli ]if ii'iMi d projt'ct, it< i( r' <|iiiri d lr;;i»liii i ve sanction; 
and an important considi riilioti, in coiuiertion with the gnuit 
of any charter, wan win iher any or all of tho intonwln of the 
■late to l>o traventetl would be iiyured or advanced. The die- 
poaition tojealoudy guard Hate intareits w as fri'<{uently illi» 
trated by ralbaala to ineorpomta eompanioa which were eon* 
iidored riTala by older linea, or likely to aflhrd Ikoilitiea Ibr 
diverting Imdo to adjacent eommotiweallh*. I'onni<ylvanta 
wa« made the neene of important (itnipj;le» of the kind indi- 
l ali il. The spirit which formerly pie\ ailiil in illnstraletl by a 
report of the commiltet' of tho I'etiusylvania Henale, on roadu, 
bridges, and inland navigation, on granting the }ialtiini>re and 
Stisquehanna Itailroad Company the privily of extending 
their railroad into Uie stale of Pennsylvania, which was road 
on Jantwry 17lh, 18S9. It oppimd the propoawi gmnlt yariona 
reaaons being assigned ibr Ibe unfit vorable actioa, but the pHo- 
cipal ground! of objection aro aununod up ia tba fiiUowing 
extract: — 

"The case may he staled thus 'Ilii' ■'tale of reiinnylvania has 
projectcil an<l !■< now carrying into eieciilKm an enl«rge<i and 
comprehensive nysli rn of inlcrinil improvement, dtvigiieil to 
fiiminti to iiA citizens tho advantage of a cheap transpoitation 
nnd an e.-if>y accflM to maritet; and laaiafc»<aeano> j ri>a<aMBfc 
bti to fiiatiBr ila commerce, whicb, over gratalbl, r^aya the 
favora eonfiwred on il; and tbia great work, involving an im- 
nieiiae expenditure, is to be constrticlod at tlie expenxe of the 
state; and it is asked of tho legislature to give to n rival city the 
privilege of inteixecling these great iiii]iroM lui nl" iil a point 
within ilH own territory, for the jiuipoM- of l ondin inig tho 
trade from I'liihidelphia to Itallimore, to enalile that cily to 
reap the bencGts of the sj-stem of internal impruvementD 
executed at the expense of tliia siaii , and to deprive tho state 
of the revonue derived from the trade of iu own commercial 
city, and of the large ammmt of lolla wliieh it ia confidently 
anticipated will bo derived from tho great line of communica- 
tion from Midilleti.wn to the city of Philadelphia. The cily of 
rialliniore haviii); n l"u-eil lo l!ii« stale llie rit;lit of ai'i i -.'rling 
within it.s territory o j;r« at line of eomnuimi iilmn yrtijrcUd fi\) 
Ihrtt citij . fur ihf. purjmf of tlirf<iinff lo il Iff Iniilf nj thf I ninn, 

moat certainly can have no juat cause of complaint, at the re- 



. kj ^ .d by Google 



RAILROMi STATISTICS OF MSB. 



149 



ftisal of this tlato to give to (hat <Aty Iho right of inionecting 
iu great iinpn)\'cmcnla within tho Icrritory of PciitiKylviinia 
for the avowed purpose of drawing to Baltimore tho tmdo (le«- 
tined to be conducted to the city of Philadelphia." 

As tho Pciinsylvauiiv 8tat« eystein of public wurka hud been 
injured, in eomo renpecta, by tho refuml of the lines of adjacent 
8tate« to permit advantageous connections, hor IrgiHUturc, for 
n considerable period, including action in 1545, rcfus(-<l to them 
opportunities for traversing portions of her soil on routes they 
wished to occupy. Roa<U proposed in the north-wcstA^m por- 
tion of the stale, which were intended to alfonl a continuous 
connection between the Xew York trunk lines and Ohio, were 
only authorized on condition that there should l>n a divergence 
in gauges which would neccwitate a tnuufer of freight nt or 
near Erie. But after an ncriraoniou8 struggle, which formed 
one of the most exciting of the early railway wars, these laws 
were repealed. Analogous contest* occurred in other states; 
and under free railway sj-stcms, which enable any omall body 
of men who can obtain the rmpiiaite capitiil ti> select any prac- 
ticable rwile, without regard to the jntcnwis of older hnea or 
other oottsidcrations uffoctiDg the welfare of iNtrlicular cities or 



producing regions, railways aasumed, to an increaaing extent, 
the status of con>n>ercial enterprises or speculations, and lost_ 
in a considerable degree, their originid characteri«ticH as specinl 
protectors and trade allies of tJic states which grantnl their 
charters. In cflcct, nt the outset, legislatures had said to tho 
railways, help tho state or sonio of its sections, and wo will 
help and protect you, e»en to the extent of granting pecuniary 
aid in your hour of difficulty, and certAinly in tl)c sense of not 
permitting rival lines to jeopardize your priwperity. After free 
railnud laws were passed, a now order of things prevailed. 
Tho com Dion wealtlis which adopted them tliereby warned all 
companies concerned that they must look out for themselves; 
that they cf»uld not rely upon state protection against itijurioUB 
rivalries; and that if they could strengthen their financial jhwi- 
tion by forming advantageous alliances with roads that lmversc<l 
other sections of the countr}' they would probably advance Uie 
interests of the stockholders by such proceidings. Speculative 
construction was also, of course, greatly facilitated by the case 
with which chartem giving the right of eminent doiuuin, or 
power to acquire such real estate as might be necessary for 
tracks, stations, and depots, could bo procured. 
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INSTRUCTIVE illustrations of tho nature of some of the 
changes that had b«cn inauguratoil in connection with 
railway expansions, and of the general condition of the Ameri- 
can railway system, arc furnished by a suttement which forms 
part of the report of tlie Secretary of the Treasury for the year 
ending June 90t)), 1856, entitled Railroad .Statistics of the 
I'nited Stati's. It represenls the first serious effort of the Fed- 
eral (fovemnienl at any other p<>riod than a ceiwis year to ol>- 
lain and publish such information. It was perhuiis due to tho 
fact that the Secretary at that time was lion. James Ciulhrie, 
of I.ioui«\-ille, whose active participation in the effort to con- 
stnirt leading Kentucky railways in.<tpired a belter comprehen- 
sion of and a more lively interest in such subjects than has 
been shown by most of his successors. 

Although some companies neglected or refuseii to make re- 
turns, which were intended to represent as'clearly as possible 
the operations of the year 18.'if>, cfTorls were made to supply 
all inifxtrtant deficiencies, and the statement is presiime<l to be 
approximately correct. Tlie aggregates arc as follows: Railway 
niile^ige complete<l, l!V.»3fi|; miles unfinished, lC,(.>fX»; amount 
of C4kpital stiH-k paid in, fW-S.SSC.JHC; amount t»f bonds i.<wupd, 
$aB,lS7,973; amount of floating debt,l40,ia(!,a">S; estimated cost 
when coniplete<l, $l,OfiO,.T«l,lH; receipts, flU.lfJ.o™; working 
expenses, <H8,712,;t81; net profits, $41 ,'.>21*,*>4; number of jmjs- 
scngers carried (way and through), 30,83G,4.X>, number of pas- 
sengers carried one mile, 1,113,871.4116; tons of freight carried 
(way and through), 121,'.)!iO,'J'Ji*; number of Utno carried one 
mile, 3,401 ,r»9),4.52. Tlie extent to which the railway capital 
invested whs held abroad was estimated at f^,(VlO,(XIO out of 
H'«,-fW;,1'4r.of railway stocks, andt7:»,8"l,"f*>ou< of |i:«Xt,137,f'73 
uf railway l>onds, or about 2.06 per cent, of the stocks and about 
24.34 |i«r cent, of Iho bonds. 

The Secretary of tho Treasury, in referring to this subject, 
said that "the condition of the Kuropean money market dur- 
ing the recent war l>etween CJrcat Britain, France, and Riwia, 
and since, has not been such as to afford a market frtr oddi- 
tional .\mericBn slock.H, whilst many of them have been re- 
turned to America and cashed." 

UNFlNlSnED rONSTRCCnON. 

Details of the tables and of the returns made by tho respect- 
ive companies embrace sundry facts hearing on the main topic 
of the causes of the panics. 

One of tho most important is, that although the railway sys- 
tem had then attained the considerable magnitude of I0,!lfl6} 
miles, the work unfinished and in proces.* of construction so 
dneely apprfischt-d the finished .limu (but lli'- nevTegate was 
16,069 miles. This relation necessanly implied (be existence 
' work that was temporarily unpro- 




ductive, either because much grading had been done on pro- 
jected roads that had not procuretl rails, or because tho princi- 
pal ix>ints which were expected to furnish trallic ha<i not been 

^ reached, and when panics or unlookcil-for financial diffictdties 
thwart the etTorts of companies which have reachcil such stages 

! they are placed in the unfortunate jMieitinn of being responsi- 
ble for large outlays from which no immediate returns can I* 
derived, and left in a state of fearful uncertainty na to when 
expensive but wholly unproductive deep cuts and high embank- 
ments can ever gain citrning value. 

nuKsmoNS Tow.vaiia LUtce is'DinrrEDXESs. 

Another cause of enilwrrassmcnl was the extent to which a 
considerable number of lines had sulietitulcd or were sul>- 
stituling, for the practice which ha<l previously been found 
safe, of deriving at least half the capital sjK-nt, and frit|uently 
a much larger proportion, from the money of stuckholdeni 
actually paid in, the relatively new device of relying largely, 
if not principally, for pecuniarj- ansistanco upon mt)ney derived 
from the sale of iKmds, or from tho still more precarious prac- 
tice of creating floating debts. The radical difference between 
thete systems is closely akin to, if not sulietantially identical 
with, the difference between doing an extensive business thai 
is suhjccled to serious vicissitudes with owDcd capital on tho 
one hand, and iHjrrowed capital on Iho other. Nearly all rail- 
way companies stand in need of large new adviuices of money, 
and the eoundnexs of the various methods adoplc<), or nature 
of the securities iiaiuc^l to obtain it, may vary greatly with the 
peculiar circumstances of each case or class of coses. Thus 
witli a land-grant road, known to possess much valuable real 
estate which can gradually Ik) sold, it is by no means as neces- 
sary as in many other cases that tho means derived from tho 
sale uf capital stock should approximately equal or exceed the 
sums procure<l by loans or the sale of bonds. There may Ijo 
sundry other excc{)tions. But tho gcnrrul rule that doing 
business on borrowed capital involves risks of serious em- 
barrassments during panic eras, and either frequently or con- 
tinuously Mibjects stockholders to the p<?iialty of dispensing 
with dividends, found many illustnttions during Iho period 
under discussion, as at all sulMcquenl stages of American rail- 
way development. 

THE DniTEXD lAVEBS Of 1855. 

Indications of the correctness of these obecrrations arc fur- 
nished by the list of roads that declared dividends in 18% and 
the characteristics of their capital account in ihat year. 

Generally speaking, all the earlier New England roads thot 
had been built mainly with the capital procured from the 
stockholders paid dividends of from 4} to 8 per cent., and 
usually from 6 to 7 per cent., and the railway capital of all the 
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Xi-tt Kii^'liixl Htntcs wiu rcpri-^i'mi'ii liy fjl,-!?!,!*:!] i f c.ijiitiU 
slock paiil ill, Wfi/i22,689 of bondn immed, iiiul ^SJikSidiJ of 
(loiiiin;; ilolft. The favorable cliantcler of thU exhibit wua 
iMgoljr duo to the •pcciaUy luge proportion of stock capiul on 
the Mi—iiliimrttT railway*, anouotiag to (i8^1,4C0, agaitiKt 
«U,«M60or IwBdaiiMMd, «iid|9|ffflt^ 
in entih of the New Eug^aitd atele* capital atodc repraiiiited a 

Inr^or aiiin 'liiui l>i>ti(l« lAcurd. In Mnino, in which aliite bonds 
anil fl'iatiiii-: ilolil I'mnhiin'l cliKlilIy cxcopdcd (ho stork capital, 
nn'l in Vi'inioiit, in wliii h the Uv i i I.ism-' i.f ili I ts fi ll liutlitlln 
short iif llic nnmuiit of l AjiiUxl i-tocl;, tlio dividi'iHl-finyiiiK 
age conipiirrtiivc ly kiiiiiII, niid iti proportion to the territory 
ooTcred tho grouod-work waa laid for » tolenUjr extenaivo crop 
of noo^ivkkod-pajiDfi railw^r itodc. 

New Ehglmd did not wbcdiy vtaiQ* flw diautan of the 
period. One was reflected in the atatemcnt of the Ekiatem, 
of >rai~.«ailiu«nU!<, whioh hud $2,.''-"i^,|i">l <if ni;iitiil itnck nnd 
|i2,7.'i'.»,.'i,si;,;i;! of ddit. It rr-jMirtnl "im ilivj.li inl -iiiic ls'>l, for- 
merly 8 per criit," TliiH di'cUni' ill iinililalilc iii ".M was prolm- 
Uy due Urgely to ttimo of tlio t nrly cxciiiiililiculion* of the 
1 nffeeta of railway parallelism. Anolliur diBiiater wn« tho 
at of tho New York and New llaven lUilroad Com- 
pujlbat il had dedand no dividoida, "owiiiff to tin Schuyler 
over-lanio of xtock , now in sait" Thill waa probably the fknud 
referred to by }Ir. J. TAyrat Thomaon as one of Uie lendinfr 
( iui«. -1 iif till' pimic of \<>\. Tls iJor]R'[rator wm-< a |iii)iiuiieiit 
New Yurk railway odirKil . .in'l PiH-culator. In alnisiiii; his 
Iruht liy tho fraudulent i?i;ir ■■i tin- ^t<l■ k i>f llic (-oniiiany for 
his personal adviuitage, lu> inlln ti d I'tieuf (liuliml grcnt »lKic'k« 
on public confidence in railwjiy numagemont. Itiaanoliee- 
•fatoboi tliat although aimilar frauda hara since ocoaaionany 
ooeomd in eoaneetioii wldi lh« Imio of Um itoeit of atrcel nil- 
wnya or otiier nmflll corporations, thoy liavo wy nuely rinoe 
baea perpetrated by oflicer* of important atenm nilwsy linos. 

mAiLWATs or n» umout statbs. 

In tho «late of New York railway rnpilal \\ :\» reproiented liy 
Wr»,77.>,a">3 of Bl<xk, t'i.im,^'*^ of l>ond», and f»,'.»t»4,f IW of Hom- 
ing debt. A nuni larger than tho entire excess of the debt over 
tlio stock, in the stale, was ropreeoDlod by tlio cxccm of that 
kind in the capital account of the New York and Erie, which 
then reported %VifllliJXAM of capital atodc paid in, and 
$<>n,10S,708yM of iHUida and floatinfr debt Ttlbllowed, almost 
a» a mutter of oonn^in mich an cxtennire cntorpriiie, that it 
paid no dividend* dllrinj; a period of drpresi-ion, and it has 
paid very fuw at :my im thkI, wliili- ll.. Nt w York Central, 
which reported #24,li>l,6tiO.0t) of cupilul ^to.'k paid in, and 
$14,463,7^32 of bonds, with no flrating debt, derlannl a divi- 
dend of 8 per cent, and ItU always been a dividcnd paj er. A 
numlier of other diiddoodi) rangini; from 5 to 6} per cent, were 
declared, but in omy iastanoe by nilwi^-s that bad derived 
more of their capital from olodtboldan than tnaa ereifilora, 
while (he linen which, like the Erie, had adopt4xl the other 
financial expeilient, failed (o pay dividends. T'nforUinatcly in 
N< »s' Yi irk, iu» in wiine i itli< r of llu' i-latr.-, mie roads which 
had been built iliiolly willi inonry ol)t4iin<-<l from stockholders 
foiled to promptly l>econic dividend-payers, and there were 
certainly some roods of aucU a clasa that declared no dividends 
ia ISaj. There is no royal rood to railway suooeaa, and we do 
not wish to be undenloodaaaaaerting that it can lio univenaliy 
secured by reliance upon contributiona from stoofcholden ftir 
capital, or that none of the roads which obtained much more 
capital from Imndlioldera than from Stockholders Were suecesn- 
ful or tmable to pay divideniLi on capital sliM-k. Either assertion 
woidd ll! alwurd, in view of actnal development*. But what wo 
do mean to say, and what the 8tatin(ic8 of LS-'io, and of all aab> 
sequent periods goes far to prove, is that (ho chances for making 
oompaniea reliable dividend-payers are immensely incrGflsed by 
the acquisition of a laifa proportion of 6oim fid» stock capital, 
in ooBtnffiatinctioo to the creation of buidemomo indebled- 
nosB. In the one ca«e the excess of current receipla cmir ex- 
penditurea naturally nnd properly g(«>* (o stockholders, and in 
the other a hu%( .'■I'Lin- ■ if il niu.-t ^.'o [. . t r< did ts. 

In Xuw Jcrwy ;lic- kading dividend-payorf of IST).* were as 
follows; Camden and Aml>oy, 12 per cent.; Central, 7; Morris 
and Shox, 7; and New Jersey Railroad and TTan^ortation 



<"(ini|)any, 10. Tlin Camden atid .\inl'i>y f.iili .1 to nn.iwer in- 
torn if;atorie<! and the amount of itn debt wa.>t not .'<tnt<><i, but all 
tho olhor dividend-jMiyerB named reporteil a larger amonnt of 
stock capital than of bond capital, except the Central of Now 
Jersey, v^hich then had ^J,aX),tlUt) of capital »tock paid in, 
$.1,000,000 bonds israod, and $135,705,35 of floating debt. The 
aggrcgnio of New JerMy railway oapita) repotted waa $11,980,466 
of capital stock paid in,$S,aO$,MOof faondsissttad,and|l,a(l8,filO 
of floating debt. 

Till- a^:i;ri'gale Ktalctnenl i f ri ]iFi.iylvauia iviui alwi of a ron- 
srrvative character, being ♦dii.'ilKl.-.t'ij'i uf capital stock paid in, 
$:t2,4-l.t,47r> of lionda issued, and t\,m,Tm of floating debt, and 
most of tho old lines paid fair dividends. The list was aa fid- 
lows: Beaver Meadow, 10 per cent.; Oohmliin and Fhiladelpllin 
(then aatato nifaroad) earned 8| per oeot. on its reported eost 
to the oommonwealth; Cumberland Valley, 8; Harriabutg, 
Portsmouth, MoOnt Joy and Lancaster, 11; Little Kchuylkill 
.Navigation. Itailrood and Coal Company, S; Mine Hill and 
Sclmylkill Haven, V2. I'l iin-j :\ iniia, 8; I'Lilaili Ijilija, (k-rninn- 
town and Xorri.sto« n, ll'; I'iiiladelphia and Heading, 8 jxT < i nl. 
cosh and 4 per cent, .stock; rhiladelphia, Wilmington and I!ul- 
tiraore^ 4; West Clicster, 4. Tho capital aecoun t of the two leod- 
inf oontpnto was as followr Tennsylvania, sbH-k, $12,480,000; 
bonds, 9^060,000; floating debt, $500,000. niiladclphia and 
Heading, stock, $10,8804t60; bonds, $7,438,800; HuaUng debt, 
ti.7r>.'{ ■_')<' <K) (imtanoto staled that an equal aaaount waa due 

the coiujiaiiy). 

SOITIIEIU* ASH weSTKRN STATEa 

The older Southern states made aimilar eahibila in regard to 
the relation iMtween share and l>ond capital, the flgnree being 
aa CoUowK — 

Amr.un; nf I'lifiltA] JUMBBtef b0a4S Amount fif 

aUK kl->ti<<l lamed. OuKlltMf dcM. 

MlO'lsntl $l.'l.."il.V902 t8,K3R,a9 | 

VirKinia. 1H.S10,M1 7,071.590 1.4S-/.e2e 

Korlli CsmUrka 8,am,m 2.006,221 tJKa.'M. 

South Carolina 10.0G6.423 I&,1S6,140 »n«.330 

0«,r(;i« 19.Wia,3«0 1,034,<07 20.000 

Of the Maryland railways the capital reported is almost ex- 
clusively that of the Baltimore and Ohio, which declared a 
dividend of 6 per cent, on its main stem, and 9 per ccnL on its 
Washington branch. Ita capital stock roproenled iUtU8k90lt 
bonds, |l>,7Hi)BB.71t, and it had no floating debt 

Seven) of the Vii^i^a roads declared dividendsvaiying from 8 
to7 per cent., and a numU-r of them reported that they wen' ap- 
plying surpln.<< earnings either to the extension of their linci or 
a ri iliiclain of ilulili'. t If tlu' Xartli Carolino riMid.* tin' llali igh 
and (iiuiton dcrlared a dividend of 6 per ceiiL, and the Wil- 
mington and Weldon 7 per cent. Tlie South Carolina Itailroad 
Company, wliich owned tlie leading railway of the state it tra- 
venod, declared a dividend of 81 per cent Keafly all the 
railways of the south- wrstem states were aueh oompwativeiy 
new enterprises that they flimish little instractive data bearing 
on diviii. r;d?( nnd the relation In-tween Umd and share capita). 

Itw iil be ~i'in that the capital of tho Georgia railways was 
represented I y hloik tu iin i vtraordinary exti'Ul, her showing 
in this rv«iM'( t being niu( h l>e((or than that of any other state. 
This policy wa.i accompanied with the unusual result of every 
oomirieted railway in the state paying dividends of from 7 to 
10 pwoent. except two^ one of which was tlte stato road lead- 
ing from Atlanta to Chattanooga, which earned • auiplua of 
nearVperccnt. on ita cost, that was paid into the sta to t rc as ui y. 
and another wa.^ (he Atiguata and Bavannali, a nad whidb luid 
only IwHMi coniplrle<l (he previous year. 

Tlio great Ihealro of new < in-tnulion (hat had recently l>een 
complctoil, or was proRnwiiit;, waif in western and north-west- 
em stales, anil it nxs in this ri'^^-ion nmrethan in any olbertbat 
the practice of establishing a prt^carious relation between the 
of capital was being a<i>:>pteil. On the iuribfle 
to be Bufliciently endowed with an exoeas of 
bonded Indebtedness, e«peciully in the states of Missouri, Ohio^ 
and Illinois, in each of which the acknowledged dclrts con- 
f-ideralily exceeded the reported amount of capital slock paid 
ill, and tln re are ren.'Miii.s for the su|i]ioj,ition that tin' hona fide 
paymenta of stockholders represented a much smalli r amount 
of tho reported receipts from such sources than had originally 
been common in the *B^B^'^*ig of the early lines of the old 
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■tatai. "Anoantorniiiul clock paid Id" «M b«^milii( to 
ntan inHMirtiing which difllml maiwially, ia mbm iiuUnrM, 
Oom utml p«ymaitiof CMh bjratodclioldm, «ich isiulMiTip- 

tioiu or Ixtmlii of towns, riti»~i, or counlipsi, whirh Fuliscqiiently 
cndonvorfd to evade tlifir proniiMtl j)«ymeiitH tliiriiij? years of 
prolmctcd litigation, and conaidcrable advantrra of stock to con- 
tntctora as a partial remiinenttion of their labon,or to bonkerv 
or porchkacrs of botula as u iadnoaaMiit to ynrnhMt or ad- 
vaaco money on bonda. 

Some of tbo d«w d«p«rture« were apparently justified by the 
mbitaatial aid expaeted from hud stanla. A partial excuse for 
all of them ms flirahhed by the extraordinary rapidity with 
which the wost was iidvancing in prrxhirtivrnpss, wpallh, ami 
populution, and the rctnarkublu Rucixv-i of a fi'vv of the e«rl_v 
WCslcni line; niiil niu< h of tliis wotom C()Il^lr•,ll li. m (li'rivi il 
peculiar coloring from the tf^ontial ditfcrfni'O between all tlie 
circuiiMtuncca attcndinj; (bo origination and prqgrmaof a ^rc'it 
line miuiaged chiefly fay pfominenl citiieiM of the ooannunitics 
in wbidi it waa locmted, with rneani flmUhad principally by 
thorn, M Mockholderi, and the conooBaitaBii of • Hae built 
mainly by c-omparatlva it rangers, with means provided by dis- 
tant invt'stors. 

The i-lMtementji of ull tin' Unci of MiKsoiiri, Oliin, Trnlinna, 
Illiiiii>, Mii'liif^iin, Wi»<-onsi:i, aiid Jmw.i for IHiV) j>r( s. n; the 
foUowit)^ aggn^gntt's: Milea complrto<l, 5,12:J>; niiios uniiiiislicd, 
7,102]; nniontit of ciipitnl stock paid in, fSCiiSTiO.UG; atnotuitof 
boods iiMtcd, mo^TOJin; ammut of floating d«bt, $10,877,872; 
estlDaled cost, complatad, WSJMJBH^, reeaipto, WJttOflUi 
net proHtSi fOjaiJSL 

Evidently the great west and north-west, or rather the men 
■who rrprrK<'ntpd thrir railway intrrostn, were disposctl to make 
heavy draft-s on tlic fiilure. In n lurijo numlior of t-iLsrs lli^g 
draft- wi ro duly or linally honore«l, but the in^Uuii i s nri' by im 
means rare in which the construction completed, progrcasiug, 
orpnifaeladto lBS5hecanealhiitftil aoofeaoif ftnandal Affi- 
etdtieo. 

Ohio led off with !;2SS mOaa completed, and l,mSn>ihiami- 
finiiihed. Her dividnd-pajms cnmatatad of the following com- 
panies: Cleveland, Oolumlms and Cincinnati, 15 por cent.; it« 

capital wa* repreMnl/^-il l.y $-J,.''>-l7,OJ0 of «tocl; , iiiid < mly $1 12.018 
of debt. CifVcIuiid, IVincaville ninl A^htab'llll, V) per cent., 
and 10 per cent. ht.K-k; its rui-ital .-l•l^ k wii.-^ ^J, JO?, and 
bomk^l debt, $l,.'>t'i7 ,000. CinciniiiUi. llutniltun uud I)uyt4;>n, 5 
per cent.; iu capital rtock was f-J, I Vt^CW, and bonded and float- 
ing debt, tl.433,6o6J35i. Columbua and Xenia, 10 per cent; ila 
capital stock was «1.48iaG0b and aggi^te debt, |146;M9.99. 
little Wami and Xenia, 10 per eeat; its capitid aloek waa 
•2,981,827.19, and8ggregateamowitordcbt,tl,0M,7m.01. Had 
Kiverand Lake Erie, 7 percent.; it.scaviit.i! si.i<-k was $2,697,090, 
and aKiirejjMlc ilebl, $t;,*V7."i, ITri.HO. 'ITifj ri htUi iig between etock 
and debt reported by t';]i^.' dividend-payers prt'^ii nt a Btrikiiig 
contract with the stalcmoni of the new liiifi», on ttiiich coa- 
strucUou was then prtigreKsing, that led from Ohio to and 
tbroogh the acUaoent states west of Ohio, viz.: The Eastern 
diriiioB ot the Ohio and Ifimrippi. with 15,000.000 at capital 
alodc paid hit And tlOyOOO/lGO of bonda ianiod,and theToiedo^ 
Wahnsh and Western, with tS,SOO,000 capital stock paid in, 
and ?7.<n»irK>i i.f iMituis iiwuod. 

Tlic dividend-payers of Indiana were the Indiana Central, 6 
per cent., which had a stork capital of J<U'J, .iin! :i ileht of 
•1,251,000; the Terra Uaute and Hichmond, 10 per ceui., which 



had •974,800 of capUal Stock, |678ylOO of banded dahtt and m> 

floating debt. 

The reporting railways of lHlnoia were phenomenany snts 

eewfful as dividend-payer*, notwithntanding an exceiw of b. .ndi^l 
debt on fome nf the profitable lines, but IIcih wa.-i due eilber to 
pM iilijiily f rtunjile !■ 'ealities or to revenue derived from land 
graiilB. The li^t included the Chicago, lJurlington and (iuiiiey, 
which reported an average dividend of Ifi per cent,; t-hicago 
and Milwaukee, 10 per cent.; Chicago and Riock Isknd, 10 per 
cent; IliiiioiaOaiittal,5p«rcoiit4 Galemt and CUeago, S9 per 
cent 

In Michigan the MehlganOentral repccleda dividend of 10 
per cent. Ii.^ capital stock WOO •6/188,482, and liondod and 

(loaliiii; debt, ^'...'lOl'i.SiS. 

The»e ^l.lli»tie^^ help to nhow tln' fiillm y of the :u-M>rtii>ii fri>- 
rpiently made that Ixjnd capital excluaively built Amerieao 
raihvjtytt in nearly all cases; to indicate the importance of a 
relatively large share capital and the extent to which ii usually 
affocta the dividend-paying power of stocks; and the woful in- 
fluence of a ralativdy large beaded and floating indcbtodnem 
in generating railway panica. While watered stock, represent 
ing no real capital, haa aomctimea gained earning value, of the 
bulk of it this aaaertion might be made: Water it was, water it 
is, and water it olwagri will bob 
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The increase of the mileage and cost of oonstiuctiaa of steam 
railwaya from 1880 to 1880 in oaeh alatowaa leportod ia tba 
praliminaij lepmt of tbo eighth oenatn lo be aa lblioin»~ 
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COHPETITIOX FOR THROVGH TRAtTW. 



COMPETITION FOR THROUGH TRAFFIC. 



ONE <if ihc incvitftWc' ri-.^ults if •.hf i xlcniiivr' r:^ilwiiy ron- 
ulructiim doinf;niil to fiinliluli- iiiU'rcmiix> Ih Iwii-h the 
Allantii- and (iulf Rtatfa nnd (he Wcntoni and intci iMr S<<utl;- 
eru atulM wm to cro«t« a briMid ground-work for aa cxcc«cuvi l,v 
latikala and eoniiKcalad iptam of romparirioo ton through 



AOVAMTMlWOi MMHIUM Of 

Thrrc in M-iircely • [llWKal [mint in the int4-ri<ir of t)io Miwiit- 
rippi valley at which theahipixr who luu * coiwidcnihlr iiuan- 
tity of produce to forward, ur a merchant who d<^«ir(<8 to ro- 
Mivo A bif* coMwIgiiment of gooda from the aBaboard, cannot 
hn«thedMiio»«r»ki|eniiaib«rof riwlitmtat. BdSmthe 
nilwagr en there were hot two gnat routee and their ramifica- 
tiana--oae via the Mlaaiarippi and lla trlbutaric*, and the other 
via tho and theirpartern omlr!« IImIIi iIi.vm' wati r < Imn- 
nob havo bot'u nmtorially iniprov>-<l \<\ varhuis lU— riiiliuim of 
riv«T and harbor inipn i\ tuK-tili', llio roiiptnu-licn nf llic Well- 
and ('Anal, — through whith a vcmel of M'vt ral hundred toiiH 
burtlion, ]oadc<l with wheat, was M'tit hum Oiiai^u to Liver- 
pool, beiiarD the doao of the «xth decade,— the aalaigenieut nf 
the Brie OHud, and the nmovaloraoaMof the aioal ■erioiM 
ohitnietioiii on the Ohin end lfM«i|ift and aflier riwi But 
in addition to a dmlce be t ween theae water rontea, the new 

rail linos, with the improvcmcnt-t f'nu-f jM'rfi'i d ■!, furnUli 
opprirtunitioi* for a iwleclion l>etw<-< ii nucli a mullinlii itv u{ M- 
niil njuteif, and eonihitiatt(iii<< i>f mil and water nmtci*, tlial 
only trained oxperta could at short nolico naiuc alt the [lossitile 
AAer they had apparently ezliauitcd the liat it ia by 
I improbable tliat an adveitiaement eolioitiag propow< 
tiona far tho moveoMot ofa kqge aaMimt of wonld 
eli. it hide faeead «a aoow rootee (haft bid been onriooked or 
f. irK> >tiun. The maxim that all roada lead to Borne m!{^t be 

par!iplir;is« ■! h_v «aying that nearly all Anierieaii rnnl^ li iuitO 
thf" Mi)«-i~.i|i|ii \ulley, <ir nut uf it, nnd thjit there are ivi many 
w.iyi" iif jjc'ltinp ill at tliere are i ilici ur «< i ti iin thiil eamtwtly 
deairod to make such an entrance, and oa many ways of gettin;: 
out aa the intereaU end iogniai^of BoaianHie liTelweatern 
dtlea could deviae. 
Itom einoit aajr paint it vug beoorn a lafiaaa (jueation 

MilHmd-lalte, or niI-and>flTer raate afaall hechoeen; whether a 

>BOV< iiu iit fh.ill U> made wholly <in Ainoriean mill, nr jwirtly 
thmu^jh ( iiniula, whctlier the (irsl wftport reaelicil nhall lie 
New Orleans, Mobile, Brun«wicli, S«vannuh, tliarlecton, New- 
port Xewa, Norfollc, Baltimore, Philadelphia, New York, Boa- 
ton, or Itetfauid, eiid wbetber, in view of the extraordinary 
i n d n oe me Bte ao—elimee pi eee at e d , the moat direct or the roo«t 
iadinol roole ie the dNapeet, Sodi oonlliote or competitions 
of nnrtae aad rival catrieia are riitoaUljr • part of the ayatem 
which planned rail ways with a view of extending lines frmn 
e'. i ry Miiij.trtaiit walKiard niul giilf utiite into the interior, and 
then iTiateil allianeeii hetweeii Mieli tnmk lirn " and mads ex- 
tending in all <lireetii>ii4 to aa many points us potwihle. 

Before the full force of these competitive iuflucnooa was 
not realized, luoMiuueh us a numljcr of lengthy southern mads 
Iwwling into the Mianaaippi val^y were then acaroely prcpare<) 
forngoroue eotMntbnt they were coaatructed for the purpusu 
of aecuring to the reapective slates and cities they were in- 
tended to aenro a liberal aharo of interior traffic, and Itiey have^ 
at Tariona parioda, bean aoMad in thioq^ 



imnrni or vnumkim to foixow naaunira cc womn a. 

Kearlyall American transportation systems tliathaveaasumed 

con.-iiK'ruhk' nm^'tiitude, lending from the Atlantic to the inte- 
rior states, hiivc In-en nislorially itilhieiucd hy connderatioriH 
analogouH to those win. h. '!u^i!l^; llie rolonial era, natunilly h-tl 
England, France, nml Spain to establish and encourage (rnde 
with their rcis]HN-tive American coiloniea. The Atlantic oreuii 
and gulf of Mexico Auoiahed tat maajr yean the principal | 



avenues for hulky freight iiioveiiieiitji U lween each iteaboard 
a'nl f;'.ilf .stale, and they ha\e ecuitiuui d t<i promote »tieh ends 
'o a great extent. But aft<'r eiuigratioii into the interior had 

ereattnl imiiortnni nmrkc(« for mcrvliaudise, and aAer they 
yielded considerable quantlHaa Of aiurplna prodOCta wiliab thafe 
Cumen deaired to eell or aend to diatant matnmei% each ain- 
bttiooa aaahoard dfy endeaTONd to falhiw np the uucih ef the 
emigrania who had removed from the iBabids its mercfaanta 
had been trading with for generationa New England and New 
York, re]>re.-eiite<i diietly liy Ilostou uiiil the city of New York, 
Sought iiiten vuirmi with the west via tiie Like route, ami such 
ranulieations of it a» railways and canaU furninhol. I'liiliulel- 
plua ende«vori-«l to follow in the wake of tlie army of emigrania 
that had gcaie chiefly into the states lying directly west of 
Fennqrlvania, lint fay the tanipikea to Fitiabaigh; eeoond 
the atate main Bno of piridio iaqwovaoHBta; third hjr the Fttm- 
sylvania Railrood, and aubaequently by the Philadelphia and 
Erie Bailroad leading to the lake port at Erie. Ballimoru 
aimed at the nccompli»hineTit of fiinilnr olijeet.i throii>;h the 
Baltimore and Ohio. Virj/lnia, .'~outh f.irolina, Georgia, and 
Alabama made anali gous strug^iU^s, with varit-d eucew**, to 
reach the »tutus lying directly west or north-west of their 
froa tiers, which had largely boen peopled with their 
dtisena. While the alar of enpii* wee weoding ita wiqr \ 
waidtheganendeouiaeof toadaand improrenieata waa i 
rally taking a aimilar diiaelkMi, ud the power of old aaaodi^ 
tiotu and trade relationa which had been in gradual process of 
formation during a long {►eriod lielpc-d to retain tnule in tMjtne- 
Ihing like its original eliiinnelx. Tlu re were, of eounse, nume- 
rous olmlnictive or antagonistii' inlluenees, wmie of which ex- 
ercised a controlling inlluenc<>, and the extent to which com- 
mercial vitality and enterprise existed iu varicoa aeaboanl 
dtiaa and waa lacking in otbeca had much to do with final 
reanlta. Bnt ao ihr aa regarda the fennatioo of roataa and 
transportation systema tho general purpoae of enabling each 
old state to follow up its emigrantu by convenient connect 
iiij^ link* of intiTUiil eomiuuuieatiou iiad a \ery itii|K_irtanl 
inlluenee in giving to n number of ttie exintiag through rail 
routes their present locations, ami also iu atiwildattlH the Willi 
pelitive oontaeta of rival through lines. 

"atmooB coMrnmoii." 

It waa naarvad fbr the ooifliera traak Unaa^ liowiam, inclnd- 
ing the New York Central, Erie^ Pmaqrlvaoia, and Baltimota 

and Ohio to lake leading p'witione in matters connected with 
through trallir. ajel iii U ation of the rapiility with which 
damaging rivalries (•prang up in furnishe<l l>y tlje fact that llio 
anmial rejHtrt of the IVniifylvania Ilailroad Company for XSA, 
datctl January •Hnt, 1H55, nnd aigned by J. Edgar Tliomsoii, 
prexident, siiyit; — 

"With a view of agreeing upon gaBeral piineiplea wbkb 
thooU goveni lailroed companiea ia competing for the aaaw 
trade, and preventing ndnmit compttUion, a free iiitefclHH||a of 
opinions look place during the piuit year between theollloers 
of llie f.;ir le.ii'.;!^;^' i ist ami West lin< -, and alho with those of 
their Western eoimei tMun. Tlie inliuenee of thccc conferences, 
it is In'lievi'd, will be felt in reducing expenses, correcting 
abuacs, and ailding to the net revenue of tho several com- 
paaiL«, while the piil-lie will bo served with equal elfidaiM^ 
^iH^L ^fP0tlh(O7 B^I^D^J^e ^PpW^^W^C C^^^HJ^ ^i^lJ^Wi^WCPJ fl^cJ % 

apnad over the country, and piddby eadi company 

ia now nmntaincd, at tlie joint expenae of the four lines, 
at all important points in the west, to dislribute bills and give 
unbiitsed information to the tra\eler. 'Flic propriety of con- 
tinuing even tnis modified system is diiuKtetl, aa the same 
amount expended in advertiiring more exten.sively through the 
western prees wilt, it is Ijelievod, prove more advantageous to 
llie coni{>a]iie9i and aatisliMrtory to the public." 
Ibeie an few more important chapten in railway hiitoqr 
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Ibftn those relating to the numerous confvmiCM of « similar 
chnntc'ter wliirh have ninod occiirrwl, and the extent to which 
»uch aj^rct-meiilg have repeatedly failed to accomplish their 
avowed object*. 

There are rcaaonfl for supposing that whilo "ruinouacom- 
pelitiou" between tnmk line* speedily reached the proportions 
referred to in llic exlmct reprinted aliove, a largo part of this 
competition related to rlasite< of buaincsa diflering from thute 
which RubBequently furnished the most damaging elements of 
corporate strife. At all eventa it certainly did not relate to 
through east-bound movements of breadMufTa and pronsions 
to anything like the extent subsequently attainad, and referred 
more particularly than in late years to 

THbOUail PAS6E3tGER TKAFFIC. 

All the trunk lines were earnestly endeavoring to establish 
popular routes of travel over which western merchants would 
paas on their way to and from seuboiird cities, all were en- 
deavoring to n«(tist the merchants of the cilica they recpectivcly 
represented to retain and increase their western trade, and they 
were alsrt endeavoring to c«t4klili8h good records in connection 
with tlic cheap transportation of »onio particular articles, and 
especially flour, provisions, and live stock. But the muslactive 
strife was then presumably for passengers, and although this 
strife has been continued, in varioii.s phoaeji, ever since, it hixa 
generally l>een of less real relative iuiportauoc during recent 
years than it was previous to 16<iO. The Pennsylvania made 
particularly active cxcrtiona to attract travel, and its surccas 
was iiicren.'icd by its acquisition of convenient connection* 
leading from Harri-oburg to Baltimore, via the Northern Cen- 
tral, and from H«rri*bnrg to Kew York via tiio Allcntown 
route, and Central of Now Jersey— so that it presented induce- 
ments to travelers whose destination or point of departure was 
New York or Baltimore, an well us tbuae who dcairod to visit or 
vlepnri from Pliiliulelphia. 

Tlie Ilnltimore and Ohio laid much stress then, as at later 
pi^riods, ui>oa its advantages as a route that gave passengers an 
opportunity to visit Washington city. A bitter contest sprung 
up l>etween the Erie and the New York (Antral for the passen- 
ger traffic l>ctween New York city and Lake Eric, which led to 
exceptionally hoMile demonstrations in a few years aAer the 
date of the conrcrenoe rcferr<>d to by Mr. Thomson. 

Tliis strife, which vim exoeplioiially acrimonious, and led to 
a fearful cutting of rates, w;is followed by another treaty or 
agreement in 18.5S, signe<l by the presidents of each of th« four 
American trunk lines, with the understanding that 8. M. L. 
Barluw, then president of the Ohio and Mississippi, should act 
ofl umpire in ctt^c of a renewal of strife; and a number of rules 
were clearly laid down relating not only to passenger traffic, 
but to the rates to be maintained on various claiwcs of freight 
tralGe, and especially the east-bound movement of live stock, 
and tlie wcet-bound movement of merchandise forwarded from 
Boston. 

THB CONDUCTOR OF TIIR BIXTII DECADE. 

For the reas<jns given al>ove, the early wars and competitive 
struggles of rival truuk lines were more likely to become in- 
tensely active in connection with passenger traiTic than in con- 
nccti<m with the western movement of merchandise, or eastern 
movement of live st'jck and grain, and this or other causes 
may have increased the neccaeily for selecting as conductors 
specially popular or influential perstma. At all events, tlie 
conductor, as the representative of tlie railroad company who 
was brought into closer direct contact with the public than 
any other railway officiol, waa formerly a more important per- 
sonage than he is apt to be at present on old lines. 

William Chambers, one of the most intelligent and unpre- 
judiccil of modem English tourists, who visited this country 
and subecipiently printed his impressions of it, in a work re- 
cording his views of American raitwiiys, founded on a tour in 
185:), givu) the following description of the conductor of that 
era: — 

"An American conductor is a nondescript being, half clerk, 
half guard, with a dii*h of the gentleman. He is generally well 
drvned; •omelimoa wesn a beard; and when ott duty he pa8i<e» 

may be 

bin 



wife. No one would be surprised to find that he is a colonel in 
the militia, for 'good whips' in the old coaching time are 
known to have boasted that distinction. At all evetils, the 
conductor would need to be a person of some integrity, for the 
check upon his transactions is infinitesimally small. One thing 
is remarkable about him— you do not get a sight of him till 
the train is in motion, and when it stops he disappears. I can 
account for this mysterious feature in his character, only by 
supposing, that as soon as he touches Urrn firma, he removes 
from the front of his hat the word blitzoned in metal, which 
indicates his office, and so all at once becomes an ordinary 
human being. The suddenness of his appearance, when the 
train gets under way, is very marvelous. Hardly have the 
wheels made a revolution, when the door at one end of ibo car 
is opened, and the conductor, like a wandering spirit, begins his 
rounds. Walking down tlic middle, with a view of scats on 
each side, and each seat holding two persons, ho holds out his 
hand right and left as he proceeds, allowing no one to escape 
his vigilaucc. All he says is ' tickets,' and he utters the word 
in a dry, callous tone, as if it would cost something to be 
chcH>rfu1. If you have already iMwght a ticket, you render it 
up to this abrupt demand, and a check ticket is given in ex- 
change. Should you have followed the ordinary practice, and 
have no ticket to prtxluco, the conductor selects the ticket you 
require from a small tin box bo carries luider his arm, and you 
pay him the cost of it, increased in price to the extent of five 
cents, as a penalty for having had to buy it in the cars — such 
fine being inipo«cd in accordance with a printed notification 
on the walls of the station houses." 

Much has been done, since this description was written, to 
increase the checks upon the operations of conductors; on 
some lines the necessity of such changes was clearly indicated; 
and modern English t<niri.<ils would he less likely to find in the 
older slates a conductor acting as a colonel of a militia or vol- 
unteer regiment, and lounging about an expensive hotel with 
a fashionable wife. 

• THE BASIg OF WESTERN TRAFFlr. 

For some years before the trunk lines had been extcnde<l in 
points west of the Allcghcnics, and especially during the turn- 
pike and conal era.s, it had been feasible to send west from the 
north Atlantic seaboard numerous descriptions of merchandise 
' to districts which sought an outlet for their surplus agricultural 
I products over other routes, including those furniehcd by the 
I Mississippi and tlic Wclland Canal, and an analogous condition 
' of alTairs helped to restrict, in a similar manner, tlic range of 
tnmk-lino labors during their early operations. An east-bound 
traflic in wcstem m.inufactureil articles, such as agricultuml 
implements, glassware, Ac, sprang up at a comparatively early 
pcri(xl. Generally speaking, the original iilea that railways 
I should not 8<?riouKly attempt to carrj' exceptionally cheap and 
bulky articles, which could not alTord to pay remnnerotive 
rates, continued to prevail to a much greater extent than in 
later years. 

The limited extent of tlie freight business of the trunk lines, 
previous to ISTiO, can scarcely be realiied by tboiw who do not 
unite familiarity nitli their modem statistics to a knowledge of 
their trannactions before that time. 

The following parti<nilars relating to the tonnage of the Penn- 
sylvania and New York Central in 18139 help to ex|jlain the 
limited amount of freight moved over their lines at that time: — 

On the Pennsj-lvania Railn>ad l!2D,7<i7 tons were carrie<l from 
Pittsburgh to Philadelphia and Baltimore; 223,3V)7 tons from 
way stations to Pliilodelphia, making a total cast-bound move- 
ment, way and through, of 3o3,l(U tons. Tlie largest amount 
of tonnage fumishcd by any single article was derived from 
coal forwarded from points east of Pittsburgh to Philadelphia. 
It consisted of 218,S53,S13 pounds, or 100,-t27 tons. The only 
other articles furnishing more than 10,000 tons of traffic were 
the following: Flour, through from Pittsburgh to Phila<lelphia 
and Baltimore, 64,6'12,'J&5 pounds, and from way stations to 
Philadelphia, 3t>,39G,4t!Vt pounds; grain, all kinds, nut specified, 
M,'V>i),:i!35 pounds from Pittsburgh to Pliiladclphia and Balti- 
nmrc, and 47,441,7*4 pounds from way stations to Piuladelphia; 
livi' ftock, through from Pittsburgh to Philadelphia or Balti- 
ni'ire, (V>,10R,75C pounds, ami from way slatJoits to lliilodel- 
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phut, SSSJSljSm pounda; lalt meats, through flrom Fittabuigh, 
31,199,251 pounda, and from way stlUiooi to Philaddphw, 

li*5.'2KI poiiiiilH; liinilM>r aii'1 i i 1 1 1 1 lOr, S7,ni^4IS 100% tewilded 
from wiiy Btiilioiui to riiiliLdi lpiaa. 

Tlin articles rarritd wosnv.-irtl on tin- I'eiiiiKylvtinia Railroftd, 
in 1S.W, coiisintcfl of ltia,83{t Ions furwardvd through from 
Pliiludulphia and Bnltiniore, and SCfiBA carried to way ataliona 
from Fhiladelpbia. Tbe ooly aitielM Ainiiliing mora than 
10y000toi»oftialHiB,< WMi i t i id effly4Hg|2B6poi ii idiofdty 
formuded thiauijh t» nuiburgh and 8,440^130 pounda for- 
warded lO WMjr aUtiona fWim Fhiladelphin; and 19,2Sn,009 
pOOndsof gnx t'rii s (fx<-f]it ('..irrf) c<>rU tl,ri.iij;li III I'ill.-liiirgli, 
and S9,S06,037 jininuU wia auv atutiuna frotii I'liihuli iphiii. 

Tlic abovo Btntinlii-8 roUuLiij; to the Pennsylvania Uailmad, 
omit local freight takrn up at viirinu* pnint« along the lino to 
1m Mnt to Piltahurgh and pl«4*o8 furthfr woxt and thejr make no 
mentioD of tMght Atrmuded eaA b%m FittaUugh toinjr ata- 
tioiM!,— eothattbeydo not ftdly report mil fMght movamenu 
OB the Ptmmylvania Railroad. But after aufflcient allowance 
is made for these exccptionii the relatively limited extent of tlie 
fri i^;nt tratlii' Uffori' Ist'H) iliu»lrftl<-<l. 

11 K- tb rough toiiii!ii;i- oii.snvunl i>f the Now York (Vntral, in 
185'J, was 244.441 lon.f; i>i\.-it\Miril way lonnune .'Wi.tigfi; total way 
and Ihruugh 570,927, cUaaitied aa foilowi: Maoufactuiea, 38,627; 



I merchandine, 13,002; nil other cleMea, 618,708. The "olliar 

ehwaes" coii8i«ti-<i cbifflr of aninifti and Tcgetablo food, and 

tbe lattor Klifjlilly ex ri dcd llir U .nin r in fornisliini; vvuy (riifllCi 
while tbfl lbrinij;li luiiiinpo ra.itwiiril <-onKistP<l fif H'J.liU) lona 
of tho prodiifli!! of iitiirniili^. af;ainRt 101,liS8 ton* of vpgctable 
food. Tlio wcst-lxnind tonnagn <ir the New York Central, in 
1869, conaioUHl of Iia.KM tonn through and 149,554 tone my, 
ft lotol of 868,802 Ions, daasifled ea foUowK Itorabctorei^ 
18,6081: merefaaaAMk 105,OBae all other eleuM, 78,718 tonaL 

The (itatistira of tho other trunk linea are all of an analogoua 
chanicter in far aa they Ix-ar on (he matter of the relatively 
litnitod nniuuiil of fri'iKlit of nil (']iu>m-ii iIicii I'.irrifil I y liiriee 
linrn, and, in<li'«'<l, on all tlie oliuT AnuTiiati raihsiiya of 
that pcrKKl, exi i pt the coal rttads. A vory conniilcrablo 
through movemcni of weetem agricultural products waa 
ni>vi>rthple« then pi o g r e ee i ng, but a larger proimrtion of It woe 
forwarded Ofer mter raalee to the leaboaid thao ia later 
yean, and th« change which eobeeqoenUy occnrre d ia thia 
particular direction forma one of the moat remarkable and lm< 
portant features of American railroad development. It waa 
hiiftenod nnil iiiti'ii-ificil by tlio inurvelou." iin rrju><<^- in tlic 
prtpnlation, producliveneM, and commercial tranoactiuuii, aa 

ini]Kirt.T!i and eiipoitei% of the weeia m aad 
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IK addition to the important effects of the extensive railroad | 
rnnatruction durin)? ibn iiixth decade, which have aln-aily 
ftoeii 'liix-nsKi/il. viz , nulw.iy |i.iiuc« and niilwuy compctilion, 
thero was anolhur of mm h jjrealcr KtiriM^pii-nic — an imnieiiw j 
incrt-asn in national wealth and produclivene.'<K. (ht lhii< nub- 
joct ataliiiticinii!* of tlie seventh decade who carefully Htuditnl . 
tlie retuni.s of the oeneua of 1880^ aad other conteni|Kiranooiii< ^ 
writoa, speak in tlw moet poeitfTe tenna. Various forms of 
western agriculture wore practically revolutionised. It becune 
possible to cultivate with profit a large amount of land that 
could not prpviou«ly he advantageously utilised. 

Fri'ni I'^'ii h' \ri]f) the national wealth, aeeordin^; to the 
(5ensuH esttmatefi, wiut more than doubled, the ru|ii<iily of in- 
creft«e Ix-iiig never equaled in this or any other coun- 
try of corresponding wealth or magnitude. The angregate 
witimatee of Uie maishale, who were directed to asceruin as 
oomotly 08 possible tho tnw mine of real eatalo and per^ 
eooal property, woe na lUlowa: 18B0I, 47,186,78(140^ IMO, 
$18,101,018,068; increase, |8,888,481j0ll, or 196.46 per cent Ttie 
roost remarkable Kitins occurred on the Pariflc coant, and the 

\Vl•^|.'ln, N' irtb-weiileni. and Soulh-w culeni stat4>s. Viirii>n» 
cnu.-es Ih-1jii-<1 to create this wonderful iiicrcjii!<? of weallli, and 
in i«onie lotjilities it waa only due in a sIikIiI depree, or not iil 



all, to railway constructiua, 
new imiiwaye were leading 



But in many other sections tin 
of the great advance. 



INCREASE OF AQKlLl'I.Tl'RAI. WKALIH OAIKKD DY BAII.IKMIM. 

The c«nsus report on agriculture in 1860, in diacumiuK ihiit 
subject, my ei 

" We now proceed to show tbe poeitive advantages which all 
deportraente of agriooitare have derived from the eonstmetion 
of railroads. So grtat art thitr htn^ lhat if Ui» snlfrv soil 

rtiilroad§ bftrem the AUanlk and WaUm Main ktut been Med on 
(A* fiirinn iif Ihr milriil wM, Ihnr prt>pririors (yjulil hiivr ptiiil it 
ami been tiniHrtttrlij ihr gninera. Tliiit propotiition will become 
evident if wc look at the modes by which railroads have been 
bcnetlcial, csijHH ially in the KrAtn ^rowing states. Thcao modes 
are, first, in doing what could not have been eflbcted without 
theiB; aeeood, in eecuring to tbe producer very nearly the prieos 
of the Atlantie markets, which is greatly in advance of what 
could have been had on his farm; and third, by thus enabling 
the pr<Hlucer to dii>po«« of hiii products at tho best prices at all 
tirne.4, and to iti< Tca^e ra|ji<lly both the Settlement Oad tbo 

annual production of the interior 



By giving the farmer the benefit of the best markets and tbe 
higbevt pricoA, ruilroods have increased the agricultural pro- 
du(lioi)s of the interior statoR iH-ynnd anythin); licrelorore 
known in the world. We have already (diown that llii.i in- 
creawod production. <ir rallier it« »urplui<, could not have been 
carried to market without thn aid of ruilroadit, more than two- 
think of the whole being carri<-d oil l<y that nieana. I^et w 
BOW leveioe thia operation, and we find, on the otlier head, 
that railroada have olimulated and increaaad praduetioo. 

Tbe North-western states are thoee in wbidi the influence of 
railroads on aKrictilture is most obvious. In the five states of 

Ohio, Indiana, lllinoin, Michigan, and WifCOniiin Iliere wen) 
contpnralively few inilea of railroad prior to IflVl, but from 
18i"i<> til isiw the construction of road* w«a mosl rapid. In 
lH.jO there were only 1,275 miles of railroad iti th<w states, but 
in ISt'iU there were 9,616 miles. Let us now i xumuie the pro- 
ducts of thooa states in 18C0 and 1880^ and see how the pra> 
gresa of railroads has oustoined and atlmnloted agrioultunl 
production. Tlie following table shows the increase of tbe 
principal vccptnble and snimal production in the five states of 
oiuo, indiioiu, I'liiiioi*, Michigaa, and Wiaeoooia In tho ten 

yi'iirs from I8.V1 to l^X.K— 

In IRTi" (iKutieUj. In IMD ^buihi-liil. In«. p.e. 

Wli.at 30.S4Jf.4M 79.7DK1.103 lUO 

r.ini 177.320.441 280.2B8.e(»2 M 

Oiiti. SSOXJ lVtl 5I.043.S34 SO 

p.. 1. 1101^ ia.4i7,Ki<> '^7,i'\.(m 100 

Cuttle {iiunilicr) 3.4:!^s.00O 5.371.000 W 

This increoM is decidedly beyond that of j 
ing that the products of agriculture ore in I 
aUe. The aggregate of grain prodoeta in tbooe etatei^ h»dwl> 
ing wheat, rye. corn, oati', barley, and buckwheat, waa, in 1880^ 
255.240,414 bu«h<-Ii«, anil in IWU), 422,309,719 bushels. 

What p.iil railr iadit have had in carrying tliin proeluct to 
market we i<hall (tee by lutcertnining the miqihm, and the man- 
ner in which it was tran8p<irtcd. A rep<irt to the legislature of 
Ohio, estimatce (in the actual carriage of railruoda nnd canals) 
that Oies^f/lfts of the value of egrifiultanl priMlucts of Ohio 
are exported, exeeptiiqt, of coaneb peatangi^ fruite, fsideo 
products, Ae. In 1889-80 twelve nrflliOM of bushels of wheat 
Were exported from that »t«le, and an equal proportion of 
com, rednct^l into other fi>rm'i, »uch as f«t cattle, hogx. jwirk, 
lard, whisky, cheese, lliriM' fifths of the apgre^;ate i^rain 

production of those states (ISiiOj will give two huudi«d and 
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Ally milliocw of ImmImIi of gnb. Tbis u nallj sraator tbiin 
the whole tonnage of the canals and railmada, aad weidd, 

therefurp,w>eniinmrrcrt. Thin, however, ia not M. Thokaavlttt 
article (corn) retiui^isl t>i a f'nirth, jirrhapa Iw wdi|^t hf 
IwinK cliiinct'd inUi Hliisky, jKjrk, ;in i • .ittle. The Mme U true 
i f iiat.'f, ;imi thus Irn iiiilliims of tini? ri [•rcM-nti>i liy 11m' i iu:.u.- 
and rMlroads may cover all the surplua which fimU tiiu rx- 
tremo eastern markets. A large quantity of the surplus products 
of llMseaUlM it eoiMnmtd in way markets. We see now, that 
sino* nilioMb emy tiro^rdi of this imnMnw mimM, Uxor 
represent o«arly or quite the eame proportion of th« capadty 
of those slated to raise any surplus, and, therefore, two^irds of 
the pnitU nimiu iijion it. If we now consKliT ttse qiu>«lii>ti <>i 
the prtirn." of ;ii;ri( ulturc the case heoDinc* .-til'. strii;i>;<T- The 
actual caih valur of tlif prtKiui'l* carried t<i iniirki-r fn ■in the*© 
five states (that ia, the !<nrplu«), is two hundred millions of dul- 
lani, and it is safe t^) »a,v t this sum is due to the 

iaflusDca of nulrosds. Tb«i an some intaoiliiig fiwto oo 
tkit nkioe^ to sooM of wfaidi wo «ni brisdy aUndo. fkke, 
flW SKIUnple, 0W price of botb ploAnll and lands in the inte- 
rior states, and ronipnre them at <Bfl^rent periods. Forty 
yi'nrs aijo (1824-"i"\) the t.iir|ilu< pr<nhir1.'< of Ohio had already 
acrurnulatwi bi^yoiid tho tiii tiOB of tniti»|iort«(ion. In cotiiic- 
qiii iu !■ of this fart, wheat was »<jld in llio intt-rior cinuitii -• f.ir 
37 t eii(.-< pi r hiwhel, and com at 10 cents. After the New Vi.rk 
canal ( Eric) w.i8 finished in 1925, and the Ohio canaU several 
yean later, these prices were laisod more than fifty per cent; 
InU wken two or three of the main raOraad lines were finished 
in laSB-M^ tka liae in priooaaad tiia anooat oarrfed teward 
totba aaatem marfcetswere erea more In cr e as ed. Toshow. 
in aiMne m aHWi the effect of the impnived means of truns- 
portatioo oo tha valoe of produce in the interior, we make the 
Mlowtagft'll* pn*)**^ *' several periods: — 

In \i<». In l«a». In IKVI. In IMO. 

Flour. r>er barrel.. $3 W 00 $5 M «5 OO 

Com. per bushel 0 13 0 32 0 37 0 -M 

}I<^. per cwt 3 00 3 13 4 00 6 20 

l«nl, par pound 0 06 0 08 0 OBI 0 11 

We find that in IttO the price of floar was neariy donUe that 

of ISCil: till' price .if cnrii iicarix four tiniti* as niucli: the price 
of lirc^h tliree times a,H iiukIi, uiui the price of lard double. 
Frotii I ■iT) to T^i^ i (ivijen the ruilieiiii;^ Were roniplelcd), Under 
the iuliucnce of railrniui coni]K-tiiion with canals, tlte price of 
com advanced 50 per cent., and that <>f hogo KU per eenC Per- 
hape BO aitiolea can be selected which furnish a more complete 
test of the value and profile of fimaing In the Hate* of the 
BoMh-wait than that of these stapioS) earn and haigi. 

But there is anotlior respect in which the inlhience of rafl- 
roads is almost aa &VOiable to af^riculture as that of clieapeii- 
inj; the trnnsportationof pr»Klnce. It i? th«t of ch( a]>e!iiiii; the 
tnuifportiilioii, and, therefore, n-iliicin-,:; the priced of f.ireii;ti 
articles and eusterti inuiiufnctiirec 1 1 iii!.iiuie<l by the- fanners of 

the interior. . . . A),Miii, tlie miliiciice of riiilroa<i.s on the 
value uf farroini; lands if tmj fcrvnl and striking not to have 
been noticed by all intelliKent persons. Wo have, however, 
some remarkable instances of the s|i«cific effect of certain rail- 
itwda. We have, for example, the immediate edbct produced 
on the lands of lUiixiis hy the IlUoois Central Bailroad. That 
company received from tlie Govenment a lai;^ body of land 
at the time when the Government could n<it nell it nt u dotlar 
and a quarter (11.25) per aere. Since then (he company 
constructed it.'* road and h.i11 a liui;e ]inrt of tliose !a:iiN at an 
averaire of 11 1 per acre, ami the t;reJiti r jiartcifthe lttni|i« i« fully 
Worth tliJit. Notwilli^-l:ithliiij; tlic rapid ^-rowth of population, 
Uic largo {Mirt of tlii!< advance w due ti> railnuidri. The follow- 
ing table shows the advance (by the cenitu^ tidiles) of the caah 
vahM of fsrme in the five atatea mentioned in the tan yean 
&omUC0tol880>— 



ISM. IMO. 

Ohin t3\'<.7SH.002 fOi6 IV64.in 

llIitKii* ()6.133,2£)0 43J.a31,OT2 

Indiana.... 130,3(U,178 M4,W2,TTri 

MiehJ«an 51.873,446 103.:>;s.OiM7 

Wiaooiuiin S8,Sa8,tSA3 131,ll7,0i8:2 

Asgrqptte JtmjOMim tU38.8IM.18H 

Inenasa in In ymia JMrnM^Mh 

It is not too much to say that one-half this incn'-ase has been 
cau«ed by railroada, for we experience already the inipowibility 
.if c inveying off the surplus priHhKt.-c of tlie inieriorwith our 
railn mkIsi. rutting the increaae of valut- due tu railroads nt a 
little more tlian one-third, wo have four hundred nnllion»of 
doUara added to the ca.<ih value of fiuros in these live states by 
the oanstmodon of railroads. , . . If the effect on the cen- 
tral western alataa has been ao gnat> it is still greater in fha 
new stalea wlileh He htgroad the Uississippi. They are stUI 
fbrther from market, and will be enriched in a greater ratio 
by the facilities of transportation. Indeed, railroads are the 
only niwins by wlii.'li the di«tati! pHrtc of lliiB <ouiilry could 
have been commercially united, and thus the railroad has be- 
come a nigfaiy meane of wialih, mn, a» matUTV." 

TDK nAfLROAD KOT ALW.VVS A rHILOBOrllEB'g gTOVE. 

Many other statements publiahetl soon after 18G0, which were 
baKcd on the census reporta of that year, or other statlsties, 
referred to fiMsts soaroe|y 1ms significant than thoaa lapoitcd 
above, illustrating ibebeoeOddeActof railroads in increasing 
the wealth of citiee,orthevafaicafc(ialiaBids,hmilwrdistriot% 
or ootton-prodndng regions, as wdl aa western and north-west- 

eni furiii". It seemtxl aa if the railroad, .idme all dtliiT ('lincs 
previously Iritxl, had the jmwer of crealiiii.: wealth ur turiur.i; 
everything it touched into godl, Siil>«e<jiieiit (ieveliijuoi^iis 
have shown, however, that sotne of the theories advocateil 
were delusive, and that some uf the expectations encouraged 
were not realised. Then ia a limit to the power of lailnada 
in crealhif advantageous naikala tir niplni «ptadtual pio- 
ducta or aity thing else, »rA there ia a Umit to ifae list of profit- 
able advantages any community or intereift can derive from an 
increase of the numlx-r of the niilroadn by which it i.i Fcrved, 
especially if they are parallel or competiuK lines and paid for 
with h.iine ca|>ilal. 

While t)hii> was greatly henelited in 1800 by the lines built 
to and through her territor>-, it is not improbable that some of 
lier agiicnltural intereels were temporarily it^jured in several 
respects^ by the estensioo of these lines or their connections 
to more distant western atatea, and aaalocoHadBnla may have 
been produced in variooB other sectiaiiB. 

It is also a ikllacy to suppose that because one railway adds 
greatly to the wealth of a particular city or dixtrict, equal gains 
will be derived from each adililion to the number of iti rail- 
ways of a };iven cla*!! or cuprtcity. However u-efiil one riiihvny 
may be, it-i unneeesaury duplitvtion is more apt l.i mean a 
wojile of capital than anything else, and if the burden of this 
wtuae ur loss is thrown upon (he community served, it ouy ha 
impoverished, rather than enriched, by the uaelem new ooo- 
stmction. It ia easy to undenland tiiat a fhrmerwhogiadn- 
ally extends the area of his arable land, by increasing the 
number of horses that can be worked atlvnntaKeously upon it 
from one to four, may be muti'riaUy beiiellleil by eai h .if llieM" 
atUlitioiiH; hut if ftiur liorwn can do for hiin all the UM fiil work 
that he i.^ prepared to apply to bin farni, he will l>e more likely 
to grow poor than (o increase his wealth, if he doubles his 
e(|uine force, for he will then b« burdened with (ho cost of 
maintaining foor useless animals lhatadd nothing to his rev*- 
noes, while they swell his expenses and annoyances. Some- 
thing anatogoua oocnn in coaBaedoB with the 
duplication of railway i 
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CKijrauss nr PBRMAinaiT way. 



CHANGES IN PERMANENT WAY. 



AnVlMCS PIIOM SnaE-BAILS TO T-RAII^ ox THE OOUnUU AXD 
raUAOELPIlIA RUIROAD. 

ONE of tba sfsnta ot Ibe lixtlt decwle. which «M piwum* 
My tTpfcal at ■jmlar oconrranoM ehevboM, «m fh« 

■ufaatitutioa of T-nOa tat adge-nik on tk« poitions of the 

Columbia and Philadelphia BailnNul whidi had been oriRinAlly 

laid with the lattr-r. Ah on thi-i ro.iil it hail In i n i iuitiilerwl 
neOSHar)' to »ubalitulo T mil* fur llic iftnip-nihs u.-*<i lin ynn- 
tkHM of tho lino «oine ycnr" I'l-furi'. luul nrior tiio hutor luiii 
been in lue for only a cMiiipiirativcly ehort pciiud, a notable 
proof of the excellence of the iron used is ftn edge-raila was 
fliiniabfld bjr the Cut that maay of tbam wen uaed oontino- 
onilr on (fail KMdfiwmeM Ibaa* aeon «f yearn. Ihenwaa 
wridantly mnoh to Juad^ the my deoded pvafeniiee of the 
dvfl enfiineera of the early linea for edge-ndta over atrap-rails, 
but till- rlilliculty of kcNiping the edg*- railii fa«tt'rii (l in ll.cir 
chniry, ami dthcr trouliles, aricing fmio (he uif uf t<ton<> liliw-ks 
H8 n foundation, uinl al'j"'iirc of il. im ( j.t i\ very limited 
number, incrcaavd with the progress of years ami tlic )>^r<iwlli 
of traffic In proportioa to the amount of labor i nij h ,\ e<l lor 
all m^ntenaaoaHil^wajr pmpoaeah the angle taak of keeping 
tiglit tba wodlgaa «■ tt* aUeof Um raila at the pbtoaaiAan 
Ihqrwan a u p p or t ed in chain^ waa apedallr onerona and as^ 
penalTe. In sfrfte of the greatcet care, too, more or len anoer> 
tainty oxisltnl in rci^inl to the ri'ul cotijition of llie truck, und 
it woH siMM'ially liabU' to bcioniL' unKafu in tlu' Fi>ritiK of tho 
vciir, « hill the friv^t was mniing out of thr i:r"ijuii, and rails 
would not uiifrei|Ucntly be raiaed out of the chair« by the 
underneath. One of tba effects of the opposing in- 
I to which tho raila were mibjected was that thqr often 
aaiioaaly bantt and it was necewaiy that tliey ahoold 
bo HiIbob onlof tba chain and atiaightened fagr ^pplioBQaa and 
I of a rude deaerlplioo. In additton to tlM difltenltiea 
( from tliis < aii.-r, tho ppiipral synteni of drainage was de- 
fcctiTai, aa on oihir l arly AniiTi^an litic^. Tlio provirions for 
keeping the rna<l-l>f d In <inli r, i xccpl in matters nf ahfloliitc 
noce»ity, were of a «cai)iy an<i primitive nature, and track- 
upritkding was nuich more common than at preaent 

Aa » leaull of thia state of things, great care was requisite in 
ranaing Indna over tho road, derailments of traios were com- 
mon, and tba aatabUahmantof niiaUo fiut aohodnlea Ibr pea- 
senger trains was not even attempted. 

At periods of the sixth decade prior to the sale of tho road to 
the Pennsylvania Railroad Company in ISTti, the state rdaid 
with ti4-poin)d T-ri\il the portio/ii* "( tin/ line im ivhicli T ra:l< 
had not previously btn-n placed. Many UMiefita w ere cxpcclfM.! 
from this change, especially as a large amount of balloftting 
waa done^ either with broken atone or with cinder, which, 
allhoogh fitr inferior to beat modam uatboda. repreaeoted an 
important advance; and aa a newnad was substantially cre- 
ated on tho bona of the oM one, it being raised at many places 
by the ballast and lie» aliout or nearly two feet, alllMNtgh at 
other placeH, auch an the approuchc* to bridpe», the old grade 
wiL^ rrtainc'd. A cun^tidcrahlo nuiiil'iT "f ilu ,,',il ^tun(■ h!ii<-k^, 
UM-d iKt the foundation of the i li.ms l.y whji li tlie i<li;<- rails 
were nupportoil, were removc^l, and ismaI for vuriunH i. rjhisps, 
but many olhcni were left reinainitiK or practically Imried in 
their original positionii. WomUi u tics Mnnaad at tho rate of 
twelvo ti«a to nSS-foot nil, but they wore gaoanlly much in- 
Morindeairable qoaUtlaa to tbo tlea tiaed on tbo aamo road 
at tbo present day. The width between the tradta waa alio in- 
creased drum four and a half to six feet, which was subsequently 
increased. Homo yearn later, to .-even fed. 

In making the change fr<jni the <Hl);<»-niil to the T-rail, the 
part iif till' road on which work wan ]irii^;ri-j'«inK was tempo- 
rarily abandoned for opemliiig puriH>>i'H, and all movetnenla, 
in Iralb directions, iramiforred to tho adjacent track, on which 
tbo proooaoof "nwniag tho gauntlet," or having trains run in 
both dinetkma, waa coodm^tod, ao Ibat ample opporttuitiee 
mra aftndad fiir ladioal 



nmrLiB ow Aooonwr of oKracnrn nooa asd 

IM KiuoR T-BAILa. 

Hotwithatanding the advanlagea antieipatod ftawa pnetioal 

rail, of a hotter ahapa, and the liberal use of tiea and baQaat, 

the improvemenia did not fVilly meet anticipations. Hie great 
immediate gain was in ih' a-, ii lani'c of rail-BtraiKhtciiinp re- 
quin'mcnts, and r>f the lalmr and nnxifty nriHing fri>m the 
nci 1 rvfity iif Liiiistajiily tigbtcniri^ the w t-dge* u«ed in the chairs. 
But a new t>ourcc >}f danger wan developed in the unsatijifactory 
working of the new chain lutcd in connection with the T-raila. 
For a nupiber of yean after their adoption bad oeaaed to ran* 
dar diaim naaAd Jbr their laatfnc original pwpoae of ading aa 
a sustaining baaa of the i«M»ahaiiaof Taiioua malarial^ahiffa^ 
and pattema wen deemed neceanaiy as jolnta or oonneeting 
litike of raiN, and a Considerable pt'riod clajinpd l>pforp a rea- 
sonably satisfactory siihstitule was ih viwMl. Invonlive clVorts 
then goncmlly took tho shape of i-lianirini; the in iti rial or form 
of chain, in its eflbrta to provide rail-joinl-^. iii-^icad of radical 
ebaaifM which dispented entirely with the iwo of clialra {iit thia 
pnipoaa. The fiiat chain used on the Columbia and Fhil^ 
dalpbia Raiboad, la floaaao^ with tbo Tiail, wUdi ano- 
eeeded the ed^ge-raU, were made of cast iron, and Jbr thia or 
other reasons were decidedly nnaatisfliclory. Thay wwo bdO' 
coetlod l y 1 wri i;L'1it iron cliair. made at rho nisvUia^ wUch 
waa considrTt'd at liii' tiino a prnat iniprovnnifnt. 

There was c(ijishli r.i!.;i' ditVu iitiy «iili (In- m w T rails on 
this as on many other roads, arising from imperfections of 
mateiial, or woufcnaaahip, or other causes. In this particular 
iartanoo it bad iMea oonaidered very deainbla, oo aoeoant of 
tbo doBKMUIratml enalioaoe of tbo iron oaad te tbooM adga 
caO, to xaqatn diat it abonU be roroiied and ttiid aaa portion 
of the matetfa] of the new T-railx prox-ided. As the edge nila 
were removed they were «ent to the rolliiij; mill to he uscil in 
this manner. It waa subswiucnlly buppoMxl that the union of 
liii?^ mau rial with othi r iron ^ya^ not as thoroughly effected as 
was desirable. For tlu» or other reasons it became comnKMi, 
after some of tho new T-rails hsd been in itervicu for a com- 
paratively abort period, ii»r oonsiderahle portions of their upper 
surliMe to aealo off aa if it bad oomiatcd of thin piecea of hoop 
iron. It was neceaaaiy to noaw a munbar of aueh laila; tbo 
wearing quality of alt of tbem fell below expectations; and it 
waa a common wcurrrnro fur niil.-i tn brrak at timca when 
sudden changes in temperature, occurred, or when the fraat 
out of tba graund. 



HwrrrHis and fboos. 
In connection with the Rulietitulion of T-mil-i for edge rails 
the switches and fn>i;h ni^cd on thi- n-ad wr ri' < haiii;nl. ,\t 
various periods diU'crent patterns and niatcriaLi liud I >clii cm- 
ployed, the frogs being at one time ma<le of cost iron and 
tongue switches lieing used. At another period a pivot rail had 
been lucd as a subdiituto for a frc^. It was about nine feet in 
lai^tb, and about four and a half feel Irom either end of tbo 
rail a bolt went down from ita baaa into a plate aet on a tie and 
keyed Cut there. A Iblcrum waa ftimi^ed, and a aideling 
movement at cither end of tho rail insured a corresponding 
movement al the dtlicr i nd. This waa fi -iind !• i bi' an nn on- 
veiiieut or troiitilwiinc device, and witn Mie<-ec»li-d l>y what was 
known aa the Lewis froj;.. Ton^;uc switches were also suc- 
ceeded by stub switche.i, and after tho change from tnlgc-rails 
to T-raila varioua modifications of the frogs and switchen pro* 
viouaiy in um won introduoad, to wliicfa oooaidemblo impoit^ 



CBAIWM WHICH 8l-(VKKl>t:i> TDK TKAN^FKK OF OOimOli TO TBS 

I'laiNHV I V A M A RAII.KOA l>. 

After the Pennsylvania Kailroad purchased and acquired 
pomeiiaion of the Columbia and Pliiladalphia Bailroad, during 
the doaing yaara of tiM aixfb daeada, aomo of tho iint obaataa 
of tba eatafalkhnont of ticket ofltoea-and paa> 
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»cngor tUltiong at TArioiifl poinUi; the eroctiun of platfomis At 
ItBwwngor staCions; tlio piirohftso of Uiildingx previously used 
liy fcirwkrding and eotniniiosiuii incrcliitiita, which ecrvcd as 
freight depots; the improvement of fucihlifS fur storing ftnd 
fumiithing wood, or other fiiel, and wator, to the locomotives; 
the coDSlrucliun of i» fow cro«8iugi), by which traim could move 
from one track to anolhur, m> as to ciuiblo firfi|;lit troins to give 
the right of way to pawengcr Irainn, which cniwingH wore »ub- 
i»0(|uently materinlly incrca«cd in numlM^r, and supplemented 
hy extensive sidingB and atrcli-hoit of third iiiid fourth tr.icks; 
the adoption of a regular system of froRB juhI Rwitches, involv- 
ing Bom<] diflureni'cs in the preceding nicthiHl!, especially in 
fm^; and a notable improvomvnt in all dctuilii relating to 
maintenance of way, especially in the lilteralily of the supplies 
uf labor, tool«, and niutcriulif, find in the degrc« of account- 
nLility of those entrusted with all forms of authority in tiupcr- 
intending labors and outlayi>, or acting as custotlians of supplies. 

It was al»o «oon found uecc««Ary to devote much attention to 
the strengthening of bridges, including overhead crossings of 
common roads, n» well as the more important slructurea, and 
to iucrvaao the eflectiveuess of culverts. 

FKTAllt.lSHMKJiT OP fAME-SOEK STATIOKB. 

A notable illustration of one of the diflTerences between old 
and nciT railw^ay methods is furnished by the ijkCt that tlic road 
hjul been in operation for about a quarter of a century previous 
to its acquisition by the IVnnsylvania Kailrond, with ni>t a pas- 
senger station along its lino, public houses or inns funiii>hing 
such «ccon»n>o<lations as were considered necessary, aud no 
tickets being sold. Tliis condition of things wiui largely due to 
the fact that the state, lUi the owner of the rond, only furnished 
to*trnnsport<'rH opportunities for using it and ItK-omotive power, 
and not being the owner of pasncnger or freight care, or the 
direct tran!(iM>rters of either freight or paascngers, it had no 
siKicial interest in supplying passenger stations or freight depots. 
But to a conhiderable extent this lack of convenient accommo- 
dations for passenger and freight movements was typical of a 
mrrcsjiouding deficiency ou many of the railway lines of the 
country which were operated in the fullest setis-o by the com- 
panies owning them. Deficiency of station, depot, and terminal 
facilities was a notable feature of nearly all .American railways 
up to the end of the sixth decade, and siniilnr doficiencica con- 
tinued to exist on nearly all lines up to n con^ideral>ly later 
period, as it exists at many points even at the ]>reseut day. 
The large expenditures neccsaary to partially supply these de- 
flcicncieij have l>een one of the nxjst prominent causes of the 
increased co«l and capitalization of numerous lines. 

DEFECra OF UtON T IIAIIA 

Another influence affecting many roads, which was illus- 
trated by developments on the Columbia and rhiladelphia, 
was the inferior nature of the material or workmanship uf 
many of tlio iron T-rails use<l on the line. This wus a chronic 
trouble, and the teodeiicies were rather towards deterioration 
than improvement It would have scemtxl a natural suppo- 
sition thiit if edge-rails had stood the wear and tear of tnilTic 
for n score of years or more, iron T-rails of greater weight and 
belter shape should at least p<issci<a approximately (-qiial powers 
of endurance; but partly on account of the incre;i.<ed amount 
of transp<irtation and increase of the weight of cars and 1im:o- 
niotives, and more particularly on account of inferior material 
and method of manufacture, the life of the new T-rails laid 
down on the Columbia and rhiladelphia I{4iilwAy wus nt ex- 
posed points only extended over two or three years, and on 
nearly all the road renewals became neceissary after they had 
been in service six or seven years. Similar and even much 
more notable defects of iron n>il» were developed on many 
other roads, aud at later periods. In fact, defective iron T-rails 
furnished during a protracted jveriod one of the most damaging 
and deplorable features of the entire American railway system, 
whether regard is paid to tinancial results, assurances of safety, 
or provisions for efficiency. 

IMrERFDCnOSB OF AMEttlC.UI UNQ. 

It is part of the history of the sixth decade that, either on 
account of the rapidity with which new lines had been con- 
Mructcd, or the imperfect nature of many of the American 



roads and the appliances used upon them, or the relatively 
high rate of labor in this country, or other causes, tlio E>nglisli 
roads were re|jortod to be capable of doing about twice as 
mucli work for a given amount of money as the railways of 
the United Slates. During the last quarter of a century the 
position of A number of representative linea of the two coun- 
tries lias been reversed, and an elal>orAtc discuwion of this sul»- 
jert in I8S5 indicated that American rtNids could curry freight 
for about half the cost then common on English lines. Such 
a great cluinge was not speedily efTected, And it required 
ver}' extraordinary advances of the systems prevailing previous 
to 1»30. 

Tlie relative coal of maintenance and running expenses, 
under the old order of things, was reported to be as follows oti 
the typical English and New York lines named below in 1855; — 
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Kama uf roadi, 



Encllsli Uncs:— ' f 

Londun and Nortli- western 1,200 

Rulem Counties I.lflR 

Loniion and Brighton 3H 

Orcnt Northern 6a 

New York lines:— 

N<-vr Yiirk Cnitnil 882 

N<?w York aiul Erie 741 

Hurietu 181 

Average New York roads 8,M2 

It was estimated that in the aver«g« expenditure f<ir 
mointenance of way per mile run on English rvads was 10.56 
cents; in France, 7.8 cents, Mid in the United Stjitcs, 25 cents. 

THK SK-»«1TV OF XKSTKQ DOWN THE COST OF OKIGINAI, r©3». 
HTBl'tTIOS 

to a very low standanl was one of the main causes of imiK^rfec- 
tioDS in the permanent way which materially increased operat- 
ing expenses. Railways are often in danger of being driven too 
closely either to the Cliarj-bdis of spending so much on their 
lines that it becomes very difBcult to earn interest on their out- 
lays, or the Scylla of »i>ending so little that there is a very slight 
margin for profit left above inevitable current expenses. To 
work cheaply considerable outlays must in any event bo made, 
and on many lines immenms sums have been advantageously 
expended which had no other iminedinte object than the reduc- 
tion of the necessary cost of a given amount of current business. 
In one of the early reports made by J. Edgar Tliomiion, as 
president of the Pennsylvania Railroad, he earnestly advocatinl 
endcAvors to make the operations of that eonipany profitable 
rather by doing a very large freight business at low rated and 
small profits, than by carrj'ing a small amount of freight at 
high rates and largo profits. Tliis course has since been pur- 
sued on many important lines, but it obviously could only 
have been rendered successful by verj- expensive improve- 
ments of tlie original lines, and large outlays on new roads, as 
it would have been ruinous to attempt tin the old stylo roada 
such cheap transportation as now forms part of current rail- 
way lalMtrs. During the sixth decade much remained to bo 
done in this direction. Tlio drainage of ninny ronds had been 
sndly neglected, many bridges were inferior or defective, and 
attempts to construct them over some of the great rivers which 
arc now crosM^d at many jtoints had scarcely been commenced. 

IMrB0VK]IK.<(Ta OF HAIL-JOIXTS 

were attracting considerable attention, but something like the 
original chairs were still used very extensively. A transition 
was progressing in the United States. Of the nature and utility 
of a corresponding movement on English lines, an English en- 
gineer, in an aiMii'^.i delivered in said; "Cast-iron chairs 
wereu-oc^tutioM the rail in position; and M, owing to the nature 
of the material employed, those chaini«at^^g[g|g||f inured, 

j the ftr*t ert'iTt-H for the improve 
to dispensing with the chair^ T" 
for this purpose did not efT' 

I which it is not necrasary i 

I duced the double-headod rmU, 
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nud«lonatlatlMdialr; bul Uw «Aet of thia pim mw fband 

to be that tlie roils were tipcedily worn at the ends, and they 

liod to be replnccd. The fi«h-plAto was introduced lo remedjr 
tlii« defei-l. Tlic li^li-jiLitc n jfrciil itn[irovcment in tlie 
j/prmam iil way of nulnuys. Il ronsisls, as you arc Rworo, uf 
two |)luto8 of iron JilucfMl on e:ii li niiK' in tlio hollow of tli<» rail 
iiamediatcly iwuk r tlic lii'ud, tlio jilntcs l>cing held together hy 
bolts pusing through thcro and through the rail, the holu 
bringiennred up tight to tbo nil at the joint Iqr nuta. The 
•IliMkiatomakotlwnil aa nearly oootiaooaaaaiapiaiolioalbr 
pooiiUe.'' 

wu, wmasan, FMOi, ao mnr wnw. 
The American rail milla had ooniinanaod roUiog raib thirty 



fbet ia lensA. wbicfa were no kmger cooaidered unwM4y, and 
theramiAdaeMad (mdMUortoiacrcaaa fhem^t poryatd, 
of new rafla laid down oo important tinn. Switchea and fboga 

werp also TCOeiTing imi< h ultontion, ami invenlori wi re rapidly 
swelling the list of nvAilalile new railway np]iU.ii n i 

Other rhangi-8 of material comsenucm c wi re llic rui4<i suh- 
«titution of iron for wood ns a material for railway bridge:*, tho 
improvement of dodgna for bridges, and intxliticatioosof tlio 
neUioda of uaii^ eaat and wrought iron in the oonanaclioD 
of Ixidpo. Tbo TtanaylTonia BaibOMl ma apadaHir actlvo 
In i»omoting tho ooa»truction of iraa inidgca oa ila waiteni 
diviaion, and tho Beading, Erie, and Bdtimora and Oiiio alao 



BRIDGE-BUILDING PROGRESS. 



IN connpction with tlif iron bridpc building of the sixth de«u3e 
in the United Stateo, thrue cljimca were then being tested, 
vii.: First, combinations of cast and wrouglit iron, deemed 
availabl* for ft apan of ikom fiO to 200 fiset; aeoond, auqwnaion, 
oonaldered milaUofbraiiianof flpom 90O to 2,000 ftot; and, 
third, boiler-plate girder, considered ax-ailablo for a span of 
from 2S to 100 fect^ TcsU of a Bollninn trussed bridge, on 
the T!;iltin;.iin luiil < ihin. of a clear span of 124 feel, which oon- 
tninetl l>">, 137 ponmU of c•a^t iron and ;i'l,5l?7 pounds of wrought 
iron, bad been considered very wiliffurlory. A famous mis- 
perwion bridge had l)«en crecte<l at Niagara for the use of tlic 
New York Ceiitr.il and Canndaand (ireat Wesitern, which is dc- 
acribed below. A. S5-foot boiler-plate bridge had been built for 
the BaMmon and Boaqimhanna, fay Janea Minholfauid, in 1817. 
A number of MThippIo iron bridges had been erected, on one of 
which, on the line of the New York and Erie Railroad, cast 
ii iu'.v.is ii^>\l n-'. i\ top t horil, wroii.:;lit iron oin]>loycd to 
r^'>i^t the tensile forces. WiKHien briili;* s <-or.t!nued lo bc in 
alnio<t universiil Use, and a very large iiuniher were erectcxl 
during tho docjulc. Itnprovenieiit!) in llie nicthwla of tlieir 
constrtiction were dc%ns«d and palenteil, soma of which fur- 
nished tlie plana tat iron turidgea. Few, if any, of the new 
hridgoi were then rising more rifodij in importance than thooe 
of Fink and Howe, and die ose of the lattar waa eapadaUy ax* 
tensive. 

Wooden IreMling wuh frer^ucnlly rci<orte<I (o d luing tbo alltb 
decade, and the railways of that era funii»h(Hl numerona az- 
amplen of treolling of various arrungeuicnii", and of heigfalsof 
from twenty to two liundred fei-t. It wiu divided into two 
leading clasew, one of which was intended for temporary use 
in enabling a mad to paaa over low ground with theazpecta- 
lioa thatitwoold be eveDtually ffilcd up and converted into 
ombanlcnienta; while the sccotrJ wat inteodcd to ibmish a 
permanent foundation for a liridgi' creeled orer a deep dry 
yor>^<' or river. 

Tin- n>o«;t notable example of the jiccoiid of tbeifO cla(««es 
was the Genes.^co high briil>;f, u\i r tin- (;.>ncs.''(e river, near 
rortagevillc, on the DufTalo and ,New York Uaihoad, built by 
H. C. Seymour. It was 800 feet lotig, 200 feet above the river. 
It bad eight atooe piers, 80 feet higl^ upon whidt were pkccd 
treatlea 190 lbe( high, 7S foe» wide at \mn, and 9B a» «q>. 
Above the trestle work waa a bridge 14 feet Ugb. The coat of 
thia atnicture waa $140/)Oa 

SmSDHl KUOABa aXD TUK 

Tho most important railway bridgaa of tlie sixth decade pro- 
vided for the paiwagc of trains over the mngnra river, a short 
di.stnncc Ih Iow Nia;;:ira Falls, and r vi r t'jc Mi^,>i^,"ippi at Bin k 
Inland. It wan eviduiit tluit if ftn h f. :ils ( ..nlil ho performed 
many other gigantic tatks W( re fi ii^ililc 

Tlie briii;;e acroes Niagara river waH built by John A. Roeb- 
Kog, in 1'S5'1, on the auspension principle, and it attracted 
aoanely less attanlion aad admiration at that time than the 
ftmouaBrookiyn bridge, wlwnit waa 6niahed under the dino- 
tion of his eon, subetantially in accordance with his theories. 
The Niagara bridge demonstrated that aarvlMakla liilway su»> 
peoiian bcidgea of long apaas oonM ba eonrtnutad, notiwitb- 



ntanding the prr valcnce of a different opinion, but methods of 
construction which are conwdered preferable have been devLied 
and almo«t imivenally adopted. The length of tlie Niagara 
bridge from centre to centre of tower was S21 feet 4 inches; 
devalioo above mean water waa 9(5 fce^ and the depth of the 
river was 200 feet. Four wire cabica were used, of nn ulti mate 
strength of 12.000 ton*. The cost of the bridgo was f I'XKOlM. 
The fiM:il ri']:(!rt I f Mr. II' n M.ii'^', in describing its capa< iiy, mid: 
"The trains of the New York Central, and Camidft and (ircut 
We-iitern railroad;* have cro.-^sed repiilarly at the rate of thirty 
trijM per day for live ninnihs. A load <tf 47 tons cau.wd ade- 
presiion at tho centre of 5J inches. An engine uf 23 tons' 
weighty with four dziviqg wheels, depressed the bridge at th« 
oontre 0.8 feet. His deprsmton immediately under the engine 
was one inch, the efibct of which extended one hundred foek 
The deprension ranscd by an engine and train of cam b so 
nni. h <Iill'u.sed hs^ scarcely t'l be noticed. A load of 32fi tona 
pr>Kiiu «l a deflection of li..s2 feel only. TllO Specified teift for 
the wire waB that a strand Biretched over two ]>o»l!(, 4(0 
feet apart, should not break at a greater deflection than 9 
inchea; alaot fliat il shoidd withstand bonding square and 
■lending oi*«r % pair of pliers without rupture. Thia teat eoiy 
rcqionda to • teoiilo atndn of m,O0O pounds per aqnai* inch, or 
1,900 poDDdapsff wire of 20 fm per pound." 

mi BOOK IBLAliO BBIIXiB. 

FnbaUy «he bridge of ttie decade wMdt exetted ttie oioat 
important inflneooe on the tnuMportatkm qntem of tbm 
country, and on tho general subject of the rdatioiM be t ween 

rail and wnlcr carriers, wi far a." a ( imQiOt 9f interacts arose 
between th< in in connection with tho bridginp^ of navipible 
rivers, was a hrid^e biiilt helween the years ll!v"3 atjil IS-Vi lo 
connect tho Chicago and Rock Island in Illinois with the 
Mi.ssissippi and Mimouri Railroad (which subsequently was 
consolidated with the Chicago and Bock Island) in Iowa. It 
waethe fintraOway bridge aicraaa (helOariasippi. The i«iit% 
OS iocaled, extended over Bode Island, then a mflitaiy rcsemv 
tioo. The only authority fbr the erection of the bridge con- 
Bisted of an act of the Ic-'i^^lUure of Illinois and the purchase 
of the right.i of the land <twner on the wcMern hank of the 
river, ill D-iveniiort, Iowa, to which the bridge wos e^t< tided. 
This absence of definite authority from either tho state uf luwa 
or the United States government, and numerous complaints of 
Steamboat captaina and owneis, that the bridge sorioutly oli- 
siiucted the naTigatian of the river, kd to a prattaeled agitation 
in the courts and in Congrcw, which finally culminated ia the 
adoption of a dcHnite policy, by Congress, in rclbreace to the 
hrid;.'inK of the .>Ii-.-<i-«ipiii, "it ton years after tilia twidge 
wa.s I'oniph'ted, and the pn^sagc of nn act providinjf that the 
lii>t Jvork I.iland bridge fhould he taken down and enpplantcd 
with a new bridge to be erected at the joint expense of the 
United States and the Chicago, Rock Island and Pacific Bldl> 
road Oompany,— a change of structurea wlucb was finally cob- 
plated la 1872. 

Hi* fitUawiBw dastttelina of lha Mt ^ tM i i si i diia ak Bode 
Iriaad la «iiAmeed ia aa oBaid nport«f Cbe Ualtod 8latea 
army soginaei^ made ia UB8: "Ibe caOioad bridge ia plaeed 
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at the foot of th« n|Hds, and u thrown bom ttia teland of Bock 
Iilaiid to the of Dftvmpoct, lowL Ittenippoited bytwo 
■lode almtiiMnli OB tboihorwaadrixttonopieii. TlwqHUii 

^vo in number) are 250 feet brood, the dnw-npana being at tho 
watrr lord (OJ fort "tago) 117 and 113 feel, respectively, making 

tlic wli.ilo U-iijrth i>f 111.' Iiriili^o l,r>.'Vi fci't. 

Tlic jiicrs, except thiwp at tlu! draws, are 115 feol lonR ami 
jiCviM) fcft lifdiul at t<i]), and TsT feet long and 11 feet bruixl at 
tbe bultom. Tliu two iftnnll drnw-picns arc 33 feet long and 10 
ieet broad at top, and 51 fi><-t l>>ng and 14 bro«d at the bottom. 
The tonKelile jiicx, iadudiqg the cuid-imr and tlnriinf. ii 



S53 feet lunj; and 40^ fevl bnMlI at tba lOp, and S8tt CbM tOBg 
Mul 45 feet brood at the bottou. 
TUi pier n eompoeed of • atone centre pier Wlhot in Aam- 

ctcr at tliD top, the remainder iH-inK cril>-work iitoAupwith 
utone. The np-rtrcam utarlingii uf all (lic piei* are iaoacelc*, 
ri^litniiL''> d triiini;lcfi. 'Hie centre line of tiu^ roadway criMiM-a 
llie turn-Uilile |)ier L'lil feel fmni iln lie:ul; lliig pier ln-inR 1 lo 
feet longer and I'J feet widi r <in top than the truHH which fornii 
llio draw. Tlic oupontructuro of wood, built upoo Howe'a 
patent, ia 20 feot above onUnaqr high and a Ait abote ofdi- 
naiy low water." 



CONSTRUCTION OP RAILWAY TUNNEIA 



OKfl or the outgrowths of the vigonMU eHinii 4nring the 
liixtli ili cade to eonipleto railways leadiiii; wo!«twiird fmm 
tlie Adiinlir sr-iilioard to tlie Mississippi valley, Bi'ro«« the in- 
tervening; ni"Utilji!ii li.irrirri. w i» ll.e cunslruc'tiiiU of a largo 
number of tunnels, and tho proswution of iinportniil work on 
some eztemive tunnels which hod been commenred Wfore 
1860^ and others which ware not flniahed until alter 1860. 

elabocate and hig^ cnditabl* voik «n UwMBng hgr 
HenrjrS. Drinker, XL M.,paUiahed bjr John'^mkar* Sana in 
1878, contains many Interesting particulars in regard to tho 
railway and other Ann rit uu tiiniii l" t i lliul ju ried, as well 
as an int<'re'Sting history of tunneling in uli a-f^i n and < ountries. 
In difetis^ing lunneU in thin country previi>iis t.i \>.'Ai, it stjites 
dwt Up to that time 52 bad been eon!ttruet«sl, uf vvliieh "7 Hero 
on OaonllildflBfliaGroton Aipu dnet, and 1*1.) on railwavH; 4.S 

of thau wen flommeBced and completed prior to ISSO^ and iu 
tho aewnd iinaiter of the canlmiy. The fheloiTTUIe tunnel, 
on 11m Ddftwaie, ladcawannn and Western B a ilw ad, built 

In ISBIMK!, opened tunnel ooostmction in the deoMle from 

1850 to 1800, during whiih so fiiiiny railroad tunnelii wure 
Imilt. . . . From this time on, of coun-c, tunncla multi- 
plied with railnmdH, and ."0 many were hiuU (iuit it would lie 
tedious to cito them in detail here. It i* inri n stiiig to note, 
however, that no canal tunnels have been I'l.ilt in tho Unitod 
States since 1838^ and that the decades front 1850 to IWSO, and 
1870 to 1880 have been the most active in nulroad-tnnoel con* 



or THE RAtl.WAV TrSKElB OOMPI^CTEn IIKtriRK l&V), 

the first was on the Allegheny Portage Railroad, and tliu sec- 
oiul, the k Roek tunnel, on tlio Pliiladelphiii and Reading 
Bailroad, to whah reference has alremly Uxn niiide. Tlse 
Aivdiailway tunnel in the United BtAtes, in the order ><r emn- 
BMMBmcnt, (1885-88,) was the Elizabolhtown, on the line of 
dm Baniabnigi Portamouth, Mt. J<qr and Lancaster Bailroad, 
wfaidi noir Ibnna part of the FSBoqrlTBnia Baikoad, hat it was 
not completed as soon as the Harlem tunnel, on the New York 
and Harlem Railroad (183r>-37). These were each works of 
con-Hiderable magnitude for that periixl, tho Eliwihetlilown tun- 
nel (which «iiire Iti n all taken out as ojn 11 cut) heing t<»<l 
Ceetin length, and the Harlem tunnel M4 feet in length. Dur- 
Ix^ tho period intervening between 1837 and 1850 the tunnels 
amplctod included three on the Philadelphia and Keading 
■gratem, tw on tlm BaMmore and Ohio Bailroad, one on the 
I/ehigh and Busqiwhanna, one on the Albany and West Sloek- 
bridgo, (WO on flie Boston and Albany, and one on the Kcw 
York and New England. Tim tunnels rommenc ed hut not 
finishetl before ISTiO included one on tlio lieussclacr and Sara- 
toga luilroad, ten on the Hodion Blver, and one «a the Balii 
more and Ohio. 

The hiii^e^t railway tunnel completed before 1850 was the 
Doe Gaily, btiiU by the Baltimore and Ohio, about sixty miles 
west of Baipai^ l^sny, oonatiuoted in 183'>-4I, whidi waa 1,207 
flat in length. Ih* Klngwood, on the Baltimora and Chio, 
4,100 fcet in Iei«tb, was comaMnced In lS«,bot sot ftddbed 
until lb* sixth 



Ptov WW T0 1880, 

in adiiitii .ti to R large nunit.rr . .f tunnels varying from a few 
hundred to several thousand fvt^l in length, the following 
tunnels, rrnnndini thousand ftet fai length, wen eoas- 
menced, vu_'— 

Band Fsldt tnucl, oa ClUihaiigh laaiidi Baldmors and 
ObiOk in SooMmi ooimly, Ftanvlwuda, through Band Fsldt 
snnuuit, built 1854-71, 4,78S feet in length, cost $875,000. 

Stump Ilnuso tunnel, on Blue Ri<Ige Railroad, in Pickens 
district. South Carolina, huilt l.<>.>-.">8, 5,h<;') feet in length. 

Blue Ridj;o tunnel, <ui ('h> -ape4ike and Ohio, IL'I miles Wf«t 
of Richmond, Virginia, huilt 18o<>-.17, 4,l>i- feet in length, coat 
f^lSS.i**). Lewis tunnel, on Chesapeake and Ohio, ^JD} miles 
west of Richmond, Viiginia, built 1858-78, 4,033 feet in length, 
coettlOOtOOO. Atlli^i«)yl«aMl,OD Chesapeake and OMOkSBB 
miles west of BidiaMad»ini|inia, built 1884^ 4^ ftet in 
length, 

Oxford or Van Nest Gap tunnel, on Warren Railroad, in War- 
ren county, New Jersey, built lKVM>:j, h ngth 3,(ll)*> feet. 

lUrnen or No, l.oii Krie R4iil'.viiy, thrmigh Hergen Hill, in 
Jer>c y City, built 1855-Cl, 4,.%SS foel iu length, co*l ♦S*ll"l,0(X). 

Allegheny or Summit tunnel, on Pennsylvania Railrriad, 
Western dividim, summit Allegheny mount^ns, built 1851-M, 
length 8t61S feet. 

HoosaettiDMll,«n Troy and Greenfield Railroad, in Msssa- 
chnsetls, built 1854-76, SS,081 feet in length, co^t 110.0(0,000. 

Tlie eoinph tion >>{ Ihi'^e and many utin r "hi.rtcr tuiiriels in- 
v<ilved hi tne of the nufrt expensive, diliii ult, and ditngerniw 
\w>rk CM r uiiikrtaken in coniic<:tion with the construction of 
.Vmerican railways. The cost of the tunnels varied from a 
rate of a little lese than half a million of dollars per mile to 
from two to four timoe that sum, ths cost of the Bergen tunnel 
hefaif M tho rata of about one ndllion of dollaia per mile, and 
of the Booaasttnmel atthe rate of nearly two millions of dot- 
l.m per mile. Such outlays naturally had an iuiporuut In- 
fluence in increacing the avofaio COSt per ntila of Unss wfaioh 
sanctioned them. 

lacingwrAL runntBS op bailwat Tomnna. 

A^ide from the eoxt of lunnelitij;, sei-inim di'-.i«lers occurred 
at some [HJinta, including such m c»tl^cd the di ulh of Work- 
men and led to protract e<l delay?. There were in.atanoes^ Coo^ 
in which, on aeoountof tunnels not being finished assoosias 
the ooonectlng Knka of main lines, temporary tracka with asoep- 
tioaally heavy gradea were laid over the summilaor hills behoig 
tunneled. One of the most notable of these wss a trade laid 
over the toji i f tlii> hill I'li tho east side of the Kingwood (tin- 
nel, on the Baltiniore and Ohio, on a grade of .'iL'S feet pi r mile, 
.iinl on a curve of H<K) feet ruiUii^', up wlii h, it is s^.iid, a liVtuii, 
8 wheel, coal-burning locomotive of Roso) Winuns' build pro- 
pollctl iteelf, tender, and a car-load of rails, weighing 15 tons of 
S;000pound8,attberateofl0orl8aulcsanhour. Itiestatcd 
that, allbouighthia exploit eonld aadjbaperfbniad whan the 
rails were dry and dear, when the nils were s B p p st y the en- 
gine and its load would eonelinies slide, with all wkods looked, 
down this grade. 
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lu otber emm, oa ftooount of ihe Imigtb of tina nquiiad to 
cocmplete tmrntli, they were p r w w d into Mtrioe beibra they 
wwe tiroionghljr archad, and, for thi« r«n»nn, expeiuive and 
tKraUeaome tabon suhaequently bcoamo uMeaiiary. In other 
MuoA, the tunnels an originally built wero not witio enough or 
bigb enough to moot modom requirements, and it was found 
^ lo «Blaifa tli«m undar dUienlt dnwiwtenoM. 



OF m niBBRBIt 



TVMNKlJKd 



TtE8, tm iMBum or 




BMaydtlaOaaMgiTtn laMr.IMDlccr'iwwIc. Anotacnditad 

to Bk H. Latrobo, npi>endcd to a description of th* Broad Tree 
tnnnel, on (he lUltinmre and Ohio, tfO niilc^ cast of Wheeling, 
which Wiut 2,rt.'i<1 feet in Icnj^lh, and ImiIIi in 1R."1-.V., atucn-t 
of $(i<).'i,(HIl>, Ri'^'". ('< mdoniicd fomi, » vivnl pit tuni cf fvcnl." 
connected with ilin ■mtniction of tho tniiiii ls nf tl.jit rnail, 
wliicli, to a considerable extant, roaembicd uocurrcncea else- 
where, al ihoogh othcf Toada Were generally more fortunate. It 
iaaafoUom:— 

"Broad Tree Tunnel. To expedite the kying of the tiaok, a 

temporary road was made in October, 1852, over the top of tho 
TtdKC which is some 900 feet nliovo the railroad gntdo. Tliu 
hill l>i iii^;so liij;h and alHO vltv i>loi'n, il niu essarj' to rrs-irt 
t<i II K^MU iii of Kwilohcs by wliicli ihu movement of tho train 
was roviTMi'il ui tlii» nnjjieit of tho nig^-flK ''"o which liiid to 
U> adopted. Itioru wcro two of them) on (hu eaat and five on 
theweatsido of tho ridge, nialking in all seven. The extreme 
gndemaliu 20 feel, about to the nailaoaaaimor 80O 
that iiAni, aqidvalaot to about doabOng the niiaiaaee on a 
atmight line. The Wiiians 2!>-(on engine propelliNl two loaded 
cars of 15 tons (of 2,000 pouniis) up this grade with ease, and 
ftltini<-.H tlirci' rai^. Tl.ijt mode of surnionniinj; tlie liill was 
|)n>ji> t«l !ind Lx<-L'uUii l>y Bonj, H. Laln>l>c, cliief I'ngineer. 
Tlio trni'k over the hill, though aliandnned on tlie completion 
of (lio tnnnel, was subsociuciitly rr«tored when tlio arching was 
being done, and Buooeialblly and safely used in carrying the 
trains during inteffuptiODa from Jalla ia tho tnnnel, and to 
nvoid intafflwanM with tho vorkmen; in thia vny greatly pro' 
moihig the eoooomy of tlio arching and tho working of the 
road. The tunnel, after being opened for use, was well tim- 
bered, and for two or thrre years gave little trouble. It had 
been eicaval»'<l 10 feel wide by 22 feet IukIi for a single tnu-k, 
and U»e r<K)f would have stood better for this reomin, but it wiu* 
in a seamy and friable slate rock, softer than that of tho King- 
wood tiuinel, and the ruck bagan to eeltio to heavily upon tlie 
timhenaa to mako them give way and endanger paiaing trains. 
n«a8,thai«ANra^dseid«d to areh the tnnnd, whidi ma dona 
in 1856-57— tb* lido walla haing of iUne, and the arch of brick. 
The treacherotis character of the roof of this tunnel led to 
many an iilrniM fr<ini fii!l>, \v)iii h not only blocked up tho road, 
bnt cost many liven, and maimed many of the men. Tlieiie 
casualties Beenie<l confined mure particularly to the minen» and 
laborers; ttie bricklayers and mechanics generally cm :.['< . I in- 
jury. By the fitlliqg of a alab from the nxif five im u j c 
eniahad to the floor at oooe. These ilabg^ which bad aeiUed 
upon tho tunnel rappofU^ had often to be Uaalad wMIe reating 
on the wood work, which they often, indeed generally, brouglit 
down with the explosion. The arching also was done by the 
company by day'n Work, mill this nn<l the luiriu rm-* inh n np- 
tions and lU'cidentu nltcniling it w ill uicount fir iln ix( i t..,ive 
coiil. Tliis n murk will apply to all of the tunm U upon the 
Baltimore and Ohio Itailruod and its I'arkerxburg branch. 
Had the tunnels been arched immediately alter the excavu- 
tiona were made, <ho cost of arching wouM probably have been 
laaathenHwaainthepropoitianorfhnnMitOlA Thusthe 
Paw Paw tunnel, which, being of a very loft ahale rack re- 
quiring immediate protection, was arched at a eoat ort22.08 
per foot vein; and tin' I'l^c dully tunnel, which wiui arched 
nhiTtly aAcr the road wan <ipcne<l. but with a li^bt bumn«'a!i, 
KOM an li<-(l fur t'JJ .'- per running f<i<it, itu Uidinj; the wallinj; 
of its shafts. Il hod a belter roof than the other, and, being 
the coat of ila poitala boie a smaller pro|joniou to its 
cost Tbeae two tunnels wen «ho arclMd by eoalrad, 
9mi Bivwith the eontneton for tho «xeaTatwn,mndtbe 
IXm OoOjr with etbar eompetcni conlracton. The other tun- 
flikh reqoind ONhing upon the Ballimore and Ohio 



Railroad were, on the other hand, arched after a lapae of from 
twoandnbalf to «z yean from the opening of the road, with 
0 nodi heavier Imaineaa than in the caae of tlie two first tnn- 
nels just mentioned, and tlie cost was, therefore, vaittly in- 

cii iuihI, as it embnic i'd the Hnjiport of the excaviitiun.'* nnwtly 
in friable slate roc-k l>y heavy limU-ring mibject to raj>id decay. 
Much of the fallen material had to 1]<< removed, and a large 
proportion of it required to be blasted to make it capable of 
being handled, and Ihe ozploaiona were often diatractiva of tho 
Umlicrinpporli. 

The de^qra from frequent passage of tnina and Ihxn tho 
smoke of the engines was a largo clement of oosl, and the 
difliciilty of maintaining a !>up|)ly of suitAMo skilled lalmr in 
llic fin (• "if rp< lu;il ri>k of lifi. and limb, wan, a.s may bo sup- 
poM-sl, nnwt Kcriuu;!. I'ndcr tiiese circunmtanees, it is not to 
1m> wondered at that the co>i of some of the tunnel-arching on 
tlie Ballimoro and Okiiu Railroad went up as high in one cose 
aa $134 per foot run, or about six times tlio average of the Doe 
dully and Paw Paw tonnela, Um latter also being arehed (in 
1M(M2) when prioea of labor and materials wen mnoh kwer 
than in l^(.'>5 to 1S«>'J. Tlie anmge coHt of arching all the tan- 
Dels, excc|it the Doe (hilly and I'aw Paw, upon the Baltimore 
.iiid Oliio Riiilroad, Utween Baltimore and Wheeling, was 
♦TT-Ul per running fool, or a total of tttiV-iO for 12,37'J linear 
feet. The cont of nceavilinn, iiii luiling the Doc Gully and Paw 
Paw, ranged from t— ,74 up to fl"*' 4() per foot run, according 
to character of rock, let^h of tuimol, and circumstances aU 
lending the work, the aven«e being t7(X83 per Ibot linear, or 
• toU) coat of 1079,979 for 18,898 of their total length. Tho 
arching of all the tunnels u|)on (he BalUmora and Ohio Bail- 
rnad, lietwcen naltimore and Wliceling, was completed on 
February l^t, 1S.">0. The «rciiiti>; of nil the linwK 1h, <-xi'ejit 
EvcrcltV, wa« done under the iiiimediule direciinn of the niai*- 
lerii of tho road. \V. nollmnn and John L, WilMn, and their 
assistant*, some of whom ha<l been pnrviously the amistjmts of 
the chief engineer, who had retired sliortly after the work was 
oommenoed. The road officers acquitted ihemselvas with great 
credit in snouting thia fifliauH wonk." 



amamoK or Hacmra nutui 

On till' IIi<u^;\r t'.itiiicl, wlii' li prosed (m till' tihi^t ripcii- 
sivc of American niiluay tuiinclH, coiihiili ruble wmk wn;id<iiio 
during the sixth decade, and yet not enough to form a largo 
proportion of tlio labors necessary to insure itK eotnplclion. 
Various causes led to protracted delays, one of n bich waa an 
enormous diacrqiancy between the eatimaled and actual cost 
of tho work, and another, dnandal qtMstions connected with 
the assumption of the heavy responsibilities it involved by the 
commonwealth of Massachusetts. Tlie original cRtimate of its 
probal'lc cii<t Icivi than two niiUimiH uf ili !l:ir-<, it iiInihI 
one-fifth tlio Miin actually expended, 'niin caletilniii m wiui 
made in IS-*!, niitl contains a reference to steam drills, frmn 
tho use of whic)) a material reduction in co»t was anticipated. 
Inventive effort of the character indicated liiul been greatly 
stimulated by the agitation of the Uooaae tunnel pnyecL The 
early contractora made strenuous eflhrta to anil tbemselvas of 
some of the new devictis, but the results were not satisfactoi}'. 
It was, ncvertbelciw, true that the poiwible utility of drilling 
niachines had bcrn denioiistrati d by the iiivi ntiun in IH-I'.i, by 
J. J. Couch, of I'biUideljiliui, of tlie lirst proniisinn l.it"ir-«aviiig 
machine for drilling riM-ks. In the same year a caveat fur an 
improved rock-drilling machine was ftleil by J. W. Kowle, who 
had assii<t<il Mr. Couch in the construction of his drill. Of 
those two inventions, Hr. Drinker saya liiat Fowle's " waa really 
the preeonor of (he rock-drill as we now know it. To Couch 
liclongs the honor of designing (he fint prroossion drill as dia- 
tinguishcd from a rotary liorer, and to Kowle we owe tho direet- 
aetum piim-iple." These inventiuiif were the fir.1 tu 1 1< urly 
iiidii ate llie practicobility of the advanta;;eoiH applieulion uf 
machinery to rock-drilling, and by the numerouH imjiruve- 
nients which have since been made ui>ou them, nn<l .uliiitional 
devices, together with the discover)' of improvt-d ex i - n i ■ com* 
pounds, the art of tunneling luta been nvolutiontied. fiutoom' 
paimtively iinr, if any, important advanlagsa were derived fh>m 
eitlicr of these sonrcee by the eontiaolors engaged in construct' 
ing American railway tunnels during tiie sixth decadSb Ifak 
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hid not bMn intradniwd* 

AMCRICIX SYSTEM OF IIUK-C TIMTIFR *KI-HnWI. 

Considonililc ohanpi'n in ilclMils .if the iih-iIukU of timbcriug 
tnnin'N «"Tc ]>ri pt;rrs«ii;;j; iluniii; t!n> isixth ilcculp which (frHdu- 
aliy led to Ibo establishniiiiit of what Mr. Drinkrr, in hiH work 
on tonaeKng, term* the American »y»tein of block-timber 
■idiiiig. Ha aaya thai "Americui tunneling, as » syrtcm, is 
aot tudvenalljr recopijumi M mcli, nor i« it generally known, 
mfadUSy in Eurapo^ thotm hm ban m di>iinct mod mailnd 
ABnUoDil tfMam, that Iim bocn gndnally developed oal of tho 



Dfttural ctrcnnulmcca afliBCtuif Um Hoik m tmj vt Iho Ek^glith, 
Betgiu, French, or Qenxiu and Austrian qratem* can be Mid 
to bo distinct, sepant* methods of timberinf Of the origin 

of the AniericAn qnslem propor he saj .i: "Sti far ns it can now 
bo dotcrmiiKxl, the variation from ihrci' rufiiT pici iri to Idiw-k- 
tiniU'r iiri'liin^ lii>l ni.uic li_v liii' l:il<- Mr. .liiim -' An hji.ilil 
chief cii{;ineer of tlio IK'luwurf, l.n kuwanna and M itli tii 
Railroad, in the construction of the Oxford or Van Ne»t Ciup 
tannci, in New Jersey, in ISM; it proved mojt miccesafUl, and 
robeeqoenlly hw boon need in th« caaatnictioa of m many 
tunnels, tbnmghoat all jMrts of tho eomitijr, thnt it hM be- 
eauM, in fiact, tho nntioiMl tfittm of innnoltiBBbiriiig." 



IMPROVEMENTS OF LOCOMOTIVES AND CARS. 



THE problem of mbitltntlng oool-bnmfng Ibrvrood^ioming 
engines altracti'd imn'h iitU'iilion duriii;; tin' ^'ixO.i di riido, 
billon only a very tniall prupurliim iif llic 1. «■< hikiUvi h ih. n in 
liw, the iimn'ii r I'f wliii'li whs <'--t:iiiji;i'ii nt nii"Ut '.1,1*0, lin<l 
the cluuigcs iirr i «sirv to render tlietn economical and clTective 
OOal-bumera bet n nutJe. We are apt to forget thtttb^llM of 

oonl M a fiifll for domestio and mieceUoneow pmpow wiui 
mwjh Iim wwwwm dm than ooir, Air, wldla the popatation 
haa about doolbM, the ^iwntitjrof ooal aaonaliy mined and 
conanmed is about six timea as great now as it waa then, and 

niii!ft of the railways followed the geiiernl custom in continuing 
to linrn wimkI in thoir U>comotivi'?i. It was, however, ronsidered 
ft <Iciiioii!<lnit<;'<i fact that a ton (<f avcra);i' liitiimiiinu* ci lal fur- 
ni<brd much uviiihtlile fiu l ii» 1| cords of Averugc wood.imd at 
many places a ton of coal wita decidedly cheaper than II cordii 
of wood. On tba other handttben«e<rf'ooolneceialatod more 
fkeqiMat and mora eipaoolTO n^un tliaB wan mal on wood- 
bmiiing engines. Neatly all the hwomotim had been buift to 
bum wood, and altomtiom were generalljr neoeasnry to convert 
them into cual-boiBan^and the firemen, loC' un i^r. c < i;pn(?<>i-n, 
and locomotive manufacturer-i of Kiiijl.ind had ai time ac- 
quired greater fmniliarity willi tlic rniuirciiicnt.-t ncrcwiry In 
insure an effectual and economical u»c of coal than was then 
common in tbia COnatr}'. Considerable progrcw had been 
mude, however, on aome of the important American lines, 
eipecially in Pnuiirlvwdn and on the Baltimore and OUp, in 
tin dbeetion indicated, bat «««n at the pnoant dagr mneh of 
the heat-producing power of the coal used on locomotive* la 

unnece?f^iarily is ii-^'i'ii. -Mc f-, uti the clj.in:.;e in fiul, the lOOO* 
motive waa griswiiii.; in -.vi Knd ca|iai Lty, as 111 prOvjoaB de- 
cade*, and a 8Ucr. ..-^fi:] lui'.liracite iia^>cii.:.-<-r e:i;;ioa had been 
built in the Reading i!huiJ!i l>y Jaiuea Millhuilund. 

In connection with thcee coal-burning difTiculties, it nhoulil l-e 
elated that tbqr related more paiticuUrljr to anthracite ooal, and 
to inisilor and parHealar deaoiptioM of bituminooa coal, than 
toaoparior qpiaStiaaof faUandaMiaoaaL There is much practi- 
cal force in die lUtoirinf reference to this suhjoct in n catalogtio 

(■f D.il<lwin'.i I><x-omotive W. irUs: "The le-i'ilt c,r cxpi-ricnci' and 
fituiiy ha<l meantime wili-lied .Mr. iijildwin (hat to hum suft 
coal succcs-ifiilly rcijnir* <1 ni> [>cculiiir devices; tli.it the nnhnary 
form of boiler, with plain firc-liox, was right, with perlmiw tJio 
addition of a fiMurick deflector, and that the secret of the 
eoaoomieal and aneoemAil use of ooal was in the mode of firing, 
niher than in a di0teent form of fiunaoa." 

oBAmo tmaamm of bomi: < ) the uklt ooAu-Boamm 

flboitljr after the letf remeot of Mr. 8. K. ftshoa as prerident 

of the Philadelphia, Wilmingt/m and I3«ltimore, in IWt, he 
wa» the recipient of numernni! evidences of esteem nntl romped 
fi h;^ fiirmeru*.ii<ciati ■^ and puhlii'-spirited cili^cti" i;rncra!ly. 
One «xt a service of «olid silver plate, valued at The 
committee wliicfa had the presentation of thn la«t-named gift 
in diaige adopted a aeriea of resolutioiu awarding to Mr. 
Falton credit for fhntrating the plot to amaasinate Prerideot 
linooln, while he waa on hk way to Waahington, aahort time 



hiirnin^ ccal un p.i«.TnKer trains, the 
\v.i.< tlie lliial cnUciime of prulonpfxl 

Ills |.\H1 <.\[.(- 



licfore hia inaiignmlioo, and opening the Anuapolia tonte to 
WaahlmKm bt Apf *^t ]091« Another waa n miniatuie loeomo* 
tive and tender, made of gdd and aHver, which were exact 
models of the "Wcbel^r," an engine alleged to be the llret 

really suceosaful <ine f> 
construelion of wiiicl 

eiriirt.-! inaiie at tl.>- n.-t ince <if Mr. Kcil'in 
Helices and Ktntemenls on this euhject, oa stated at the time of 
the presentation of the models to him, wliich was on Septem- 
ber 9th, lfi65, famish auch an iastractive illaetistion of the 
(tmn^aathai preoodad tim aaeeem flnal^ achieved, that we 
repubUA a portloit Of hie ep ee ch here:— 
"Thla beentiltal and exact model of the flnt really Micceeiftil 

locomotive for burning coal on r train.'*, i< an a|i[>rM- 

priate and touching memorial, for it will aSv.iys remind mo nl' 
my triaU, a* well m my tiual .s ini'^H in that dcpiirtnicnt. 
Many yeara ago, while I wiia upon the Filchbiirg Kailnuid, I 
came to the conclusion that if railroAda multiplied in the future 
aa thejr had in the peat» our beautiful and green liiUaides would 
be atripped of their fbDage, and haoome hutao wnalea, unlem 
Rome other fuel than wood could be fiiund for lOOOOiotives, nnd 
Hccnnlincly, in 1 got up a locomotive for burning mal, 
U < I •■■h'd, hy a i;""d "led lif nur.^inf,', in m.ikini; ni.w and 
tlii i! ft ti i]i »\ hen all the circiuu-'-lanri'H coii^piri-d in its favor. 
It, huttever, xcrvcd ikj really Useful pur'jiosi', fave a.i a scarecrow 
to those who furni.thed wihkI, persuading them, lliroiigh their 
fears, that it wa.H or would be a Buecess, to reduce the price of 
wood at once fifijr cents a cord. SoSsriaogood, bvtitwaanot 
• euceew aa m eoaUomer. It only poved the waj to " 



I see opposite me Mr. Dimpfel, a gentleman to whom the 
railroad interests are grently indebted fijr hit untiring zeal and 
pen<i-lcnt ed'urt.' in intnxhicing coal as a fuel for locomotivpa; 
t'lir tliiiui;!] his plan* are not generally ndoptc<l, yet his FfT'fta 
and bis experiments turned the attention of milroad men to 
the subject, and gnvo an impttbotoinventionsand contrivances 
which did not atop till bucoch waa achieved. He was the 
pioneer in devfalng w^ and means of making ooal aaneccaafiil 
fuel on posnenger looomolivaa, but hie reward, I amaornrto 
say, is a» yet nothing more subetantial than the eonefhwunem 
of having done n " 'd wurk. 

In l.**."*,'! Mr. William A. Crocker, of Tainiton, and mywlf 
built at our own cost ami trouble a pass< nKer locomotive for 
burning coal on Mr. Dimpfei's plan. Vs >- :e very sanguine 
of ita eucceesy but the atdiieet was cmni i y new. Kn- 
gineem and flraoHB who vaed to wood, and coal was black 
and firljr to hamia^aiMl fbeie were a thouaand pr^odifica to 
contaadwidi. Weohhdnedleavetotiyaomeexperimeolaoa 
the Worcester and Wcatem milraada, aa the loramotive waa 
tlirii in ^^a^■iachn^^H1. Our second experiment there wa« with 
n very hi avy pa.,>cr.^'i r train, cuinpoxcd mostly of emigrants 
for Kansi^. W e ]iri i. < i ilcxl .«ui'. < .:«f:ir.y fur twenty or thirty 
miles, and began to think tlie jirolilem was ."ucccssfully demon- 
strated, when the engine began to lessen its speed. Tlio puUa- 
tionaof ita life grew lose and less vigorous, till finally it came 
to • Blaiid«tiIL Then it waa that a storm of taidignant rage 
waa ehowered upon our beeda by the delayed p aei enfem . We 
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were ^'liui ti) retire fr(iti> tlio cruwil, aiiij pnx-urc nnulluT engine 
to i<poo<i tlio ciiii>;ri>i>U 4)u their way. Then we exatnincU at 
our owti Itnjsuro into llic cniuie of this ma«t mortifying fulurc. 
The diuaper had been imporfuctty neiured in ita opea poiition. 
Hm nodoo «f Hi* Iooomoliv0 Iwd jMTed{ld(nnt,«>tti«t no 
air could be admitted to the flrc-box, and, of couiw*. the fire 
went out, M any wood fire would have done. Our engine was 

Comlcmncd fur this <iiin Ciiluri', tlH>ii^;h it m^nlr i'UC<"cseful trip- 
before — ftflerwiiril'i in other filiiccH — an<l »•<> .Mold it at a lns.i <,( 
alMMit oiRht thouiuuxi dollars between u». Tlin.i oiultNl tin- .-rr- 
otid rhnptcr. The effort to bum coal wna not, however, abtiii- 
done<l, hut rrauUed, after fionie time, in tbo boiMillg Of the 
'WclMtcr,' ol which tbia is n mad«i. 

The *W«liitar' wu Aon Iho itart nn «n(ira nieeMi, never 
nuking a faihire. Under the nliillful management of Mr. 
Vilh'am fiteaniK, the then noiMer nirchanie, and Mr. N. 
Ootiliiti, tl,r l■^^;iIll■('r, tin- ' Wolu-lor ' ai '•tici' tonk ita place ft» 
the tin n nii>-'t hiKM 1's.sfiil c-oiil-liiinicr. U ran at half the e.\- 
pcn.'o of a w immI liiiriiiT of the same clniw, and made itj* time nt 
rexulnrly aud uniAinnly with the grout exprcM train that the 
reaidenta along the line were in the bnUtof aottinf thtirwntclioH 
by ite puaogB put their hutuea." 

In nMdon to llr. Dtmpfleira botfeiv vutooi other dericcs 
were preroed upon the attention of purchaaen of 1ooomotivei>, 
and A nutnl>cr of invonton and nearly all the important loco- 
motive \v.irk« li.iil given inor-i a',(i'iitin;i (n iniprovonir'nlM in- 
leoded to overcome the difficulties involved in the use of coal, 
ud eqwctally unthnicite, m Aid. 

I!« OF WEIOIIT AXO CAPACITY Of UKOUtXn\B». 

niiutniUana of Ibe leadenqr to increaM Um weigbi nnd 
cnped^ of loeooaotlve*, indading an iucrwaa of diiUly to 
travecN atoep gmdea and ibarp cunrea, are ffaniiabed by the 

MIowIng exlraola from the ■ketch of the Baldwin Tx>ooniotivo 

WorlcK:— 

"lii Ki'liriiary, ].^.'>2, Mr. .1. hjl^iiir 'rh<inim>n, |>r<-!<idt nt uf the 
Pttiii''ylviiii!.i Itailr'Mid Cotnpuiiy, invited jiropomiU for a nuni- 
biir of freight, lucoinolivcii of J3C,UU0 (louudit wciKht each. Tlioy 
were to be adnpt<'<l to bum bituminoua coal, and to have six 
wheela connected and a truck in tKatt which might be either 
of twoorfotirwheelai Ur. Baldwin ■acnred the oontnet, and 
Iniilt twelve engines of tbepmeriM diiiMMioiH, via.: Cjriin* 
den) 19x22; drivinR- wheels 44 inchea In diamctor, with chilled 
tiri'!". . . . Till' li i-w luf le<l engine tlirrcnpicr ii,^-iitiii-d ii 
pliK-i' in (111- Biildwiu i huH^iliriitiun. In lK.Vi--%Ci, two of lir ioiis 
weij;lit, l^X-'J-ini li ^ylinll<■r^, -IS iti< li<-.< drivin^j-wlicclsi, were 
built fur tlir I'Drtapn Railrmul, and llireu for the Ponnxylvania 
lUulrond. In l.SCi.V-,")6 and ''i7 fourtrrn of the fuinie dinienBions 
were bnlit for the Qeveland and Pittabuigh Boilroad; four for 
the FiUabuigfa, FOrt Wajme and Gbieago Bailroad; anid ooe for 
thcMariettsaadCindnaatiBKihraad. . . . 

In 1889 Mr. Charles Eltet, chief engineer of the Viifiinls 
Ccntml Rjiilmad, laid u i r iry tnuk m nw^ the It'.iif Uid^T. 
at Rwk Fi.sh (!ap, fur use during llio cunnitnu tiiiM of n t jiun I 
through the mountain. Thi.i track was tiM l.i- tliou.-.iinl livi' 
huodrcxl feet in len|;th on the eastern (iIo]h% aM.'cndiui; in that 
dniance si.x huiulrrd and ten foet, or at the average rate of one 
in twenty and a half feet. Tbo nuuimum grade was calculated 
iter two hmidNd md nine^f^z ftet per nile, and prev^ed for 
half a mUeii It was found, however, in fact, that the grade in 
placea exceeded three tendnd feet per mile. Tite shortevt 

railius of ciirv.it'.iro ^v.^atWO hundn'd iu;d tlii rly-i'ii;lil fi'Ct. Cii 
till" W' ^-tcrti ni<i|>i', wliich was ton thnii-and i-ix hiiii'iri d und 
fifty feet in Icu^lli, tin' nia.viannn ynulc was umi Inu. li. i and 
eighty feet per mile, luid the nilinj{ radio* of curvature three 
htmdred feet. Tliin track wua worked by two of the Baldwin 
Awheel coonected dexibto-heam tnuk locomotives constnwled 
in 1858-54." 

A deseriptioo of the tnwk and peitormances of the engines, 
written by Mr. Kllet, embmoes these statements: "The regular 

daily servicu of ca. h i.f tin- < ri;^]iir« U to m.ikc fmr trip", of 
oi;.;!it miles, ovrr llio imlaiti, drawiisj^ oni' ^-ivlx i'l liapu-i^;!' 
car. lo,;.'lhi'r uilli i.io .SuIk i I |ui.«.'vcnj;«'r i'ar», in cai li dip ' 
tioii. In conveying freight, llie regular train on the iiiuuntnin 
is three of the 8-wheel houRo earo, fully loaded, or Ibur of them 
whan enptgr or partly loaded. These Ihne «ai% when full, 



weigh, with liiad«, from forty to forty-tlireo toii». ."^omotimee, 
though rarely, wlicn the hui<inci<s lian l.icn unusually heavy, 
the loads have e.'cceeiled lifty tunn. ^^'lth hucIi IniiUR the en- 
ginea are stopped on the track, ascending or descending, and 
are alartad a^ain oa the alaspoat gndsi^ at tha diaereUon of 
the engiiaeer." 

RAinURO PAaaOHIKR CASS. 

Tli<- juiNscngor Carof tha Si»lli d. i a.I.- in j,'iaiiTal iiM' li.id a 
ImmIv al«)iit fifty feet long, ten fed wiiU , ai^il si vcn I'licl high, 
I'ontaining aeata for ahotil nixty pa^.'^ongrTs. The ►cat* were 
I ii>hion<-(l, and the car* warmed, liglile<l,and ventilated. Many 
itii|irovuiuont8 in their construction and Aimilure were pro- 
gressing, as it was a matier of rivalry with conpsting oompap 
nice to mako cars aa attractive as possible. 

An anidaon standard {Huaienger cars, published In Cnlbum's 
Railroad Advocate, of May nint, iS'iA, in enumerating the things 
then h|,f' iiilly n< rdcd, ini'ludc<l the followini; — 

"Wi' do iind a j;i.oil car "jirinj;, and s%c liiijic iind expect to 
find il ill fii'iii' iir.c of (iic iiciv forms of ni' lallic fjiringx noon 
to be brought (in trial. W'e want a upriii;: w iti.ont the weight 
and bulk of the elliptic spring, and prm i.t in'-l the decay, 
early rigidity, and frequent litilura of the rublwr spring. The 
latter, capecialVt i* baeombiK intolerable. 

There are gcmd mechanka yet faoiy in tbo improvemont of 
oil-tight boxes. The mefnl for axle bearings Is also a snt^ect of 
niu( h cx[icritncnl now. W '- liavi- niu ii )<"\ n mijioM'd i 'f citst 
Kteel, cop|KT, and tin. Allcmjii.^ l.ave 1-ceii nuide, wuU home 
nuccc,"''. to n-e j;la>< l« uring.<. 

Tliorough ventilation in one of the moot desirable |x>intaaf 
improvement in cam. Ruttan has a philosophical and simple 
plan, but it involves making a water-tight bottom to tbo oar, and 
probalily ralssa the car body trifle to clear the tracks. Foots 
partially avoids Ihcaa assumed ol|ieetion!<, nnd rnnn afoul of a 
worse one in tbaeompKoatiooaof aforcc pump, i^tiil, ei titer 
of ihcflc plana, whoB in Ihslf proper action, aflbet a thoraogb 

Ncntilation. 

We rind only .-iH'iik if lli !ii|u|iiion in liriiii;iti>,' <iiil A 

good reclitnng i-eiit to indicate the public Beiise of the ninil of 
' »u< li an improvement. 

We must have a brake under instant oootrol at the hauda of 
the engineer, and eapaUe of boildbtg an tba wbeela of tba train 
to tha limit of slidint tboa on tha tail. No bnba annt do 
mo r e n o, nor quite so much as to altde the wheels. But the 
brake mil"! he had, and if the fact that brakes now form the 
nnwl en^;ro.-..iii^r tii 1 I of inventive etlort i.i worth Cfmsideration, 
we nia\' I' III e V] n 1 a n halile ant i mat ir hr-i'^e, 

Kegarding iitnvcs, tlie imptiry Iiha In en univer.sal for a gcKxl 
stove that would bum coal in posMmgcr cant. 

ficlfactiqg oonplen must ooae into use. Hopkins' coupling 
ought togooa eveijrcar.aa^riiif llmo ia eouplbigt "i*^ "liove 
all, obviotfaig the need of aen^ag men in between the bompem. 

In lighting, Mocller has given us a good lamp, If It beeps in 

order. Il |'re\ l ilts the wiek from jiirri;:^ di pnivent.H all 
hlojiof oil. aiid I'llltlh the oil (iowntoll.e la^t dlop. Now, if 
any ollii r Mili-I.iiu e lli.iti < ■A he o« d f<ir li|.'lil, kerowiie, for in- 
HLanec, wo sliull ]>erlia|>4 )-'ain a strength und tlilfuKion of light 
highly desirable." 

Cul'bum's Boilroad Advocate, of July 19th, 18S6, in daacrib. 
ing now paaaongar cars^ which had Just been completed at the 

rivdmaatalMlpaJbr the Krie road, said;— 
"These can are n<jt e^inaleil in i>nv, nceommodatlon, or ele- 

gnnce of llnixh by any other public railroad eonveyiim c.h in tin' 
world. . . . The body of the e.ir n »>> feet .'! ineheii long 
oill.-iile, iir.d 10 fi'Ot '.t ilichcM wide The poxIS arc 7 feel hi;;h, 
and the height of the ci,n< at the centre in about II inches 
greater than of any oiIm r* now on the nil There ore 20 
windows on each sitiu of the car, with a single pinto of double- 
thick nrcnd) plate glassy 17x21 inebea in endi. Thera are two 
windows also in each and. The car seata 74 passengan, indad- 
ing two in the saloon. . . . The seats throughout sre CS. P. 

n.iilpy',1 piiteiit ns lininc, day cr nijjht watn. They are vciy 
lar>:e and ca»y, ne.d n|ileiMlidly il|iljol.|er<-d, the covering being 
a ri' li M Ki t plu-li, < <i-iiiii; fue dollars n yard The ears are 
vi iililatecl on Footc Unyi-^' puhnt f''an, aiid nn improve- 
ment hixn IxM'n matle in working the pump, n.^ed iu the von- 
I tilator, by a friction wheel on the axle. . . . The trucks 
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and mmiiiif gtar, boiH liy Banvf Rice, Eaq.. an well got up, 

and, although the same kind are already in use in other can 
on the road, they are a novelty off the road. The axles arc 

eprcad nix feel apart centres, and liave l"it(i nul>ii!«; iiiid iiitiili' 
joumaU. The inside ji'Uniiils luive jjruuved mllara un tath 
end, and are fiUod with Ilaney Itke's iiiii.r>ive<i l>ox. The 
axlea are from the Brunsvrick workii, Ktigland, and the wheoia, 
n iiudiM in diameter, are Bush & Ix>lidel]'s patent. The 
miM Aultirilb the Inidca i» in uang nibbor ipriz^, which, 
if thcy^ 1111011 the fraaft migbt s» all, wiU baoom* JUfid or 
freeze. . . . The cntinwtt^t of thcwcwa knot fltf from 
dghtpen tons, empty." 

On f'luio of tlic ("lutlierti lines an etjiiMlient \Vii.< orcainonally : 
luiiiptod, similar to Uiul einpluycrl iiti the early Kngli^h lines, 
of making pmviiiion for fastening private carriages on plal- 

foraia of freijrbl cars, ao tliat gcntleinea oonld ride on the rail- 
way In tbeir o«ii «oimiyaaeaa if tb«r darfiad to do m. 

CUMRT OF FSEMHT OAK. 

The oopadtjr of freight cars continued to he comparatively 
lindtad. Mine tooa per eigbt-wheeled car, and four tons for 



I fouf^wbaetad can, were oonmlered heavy loads, and the ayatam 

of flooitttictiaii waanotdcemed veryaatiafactory. Ther^portof 
Joseph B. Baker, superintt ndeut of Uie rhiladclphia nnd Co- 

luniliia Kaitroad, for tlie fiscal ye.ir endiiiL; N.iveriil " r Hl.-I, 
1 ti.>5, say*; "Whether llie prt-»ent plan aiid emi-'triii liun nf earn 
iit the hofl ndjiplixl fur tlve elieap and Nife tran?injrtatii>n of 
frdght ia very qucntionuMe. A long or eigiit-wheelod car is 
from twenty-eight to thirty-lhreo feet in length; weighs, ID- 
eiuding the Inidca 10,000 pounda, and ia permitted to eany 
18,000 ponndi of loading. This loadmg, in addition to the 
weight of the hox, is homo hy two bolsters, each resting on a 
centre bcarinR or pivot. The weight being so great upon ti»c*e 
two points, n ijdi rs it. ilitli. iilt to coiwtniet liolslers Miflieiently 
strong to carry tlie wei^lit without Lending." Mr. liaker aUo 
slatea tiiat in moving •liil,012 tons IOG.CKjV) cant wcru umhI, »u 
that (he average load was less than two and a half Umn. 

Although pasMQger-car construction bad been improvi-«l, 
the can in use on soma linea 1^11 to lar behind moderaataodarda 
that eiMeal Engliah tntelen w«ra apt to speak of aome of the 
rchicles in which they jonmcyed dver otv nada n hot liUle 
more tbtui huge wooden boxea. 
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Dl"KlN<t the sixth decade large additions were mode to tl.e 
list of estaliliidinieiit.s in wliii li rails, the superstnu turo 
of bridges, rolling stock, luul various classes of railroad su|>- 
pliea were manufactured, luid also to tlie anmlMr and fiualitica 
of nilwiv aliopa. Various derioea ««re wateriaHy improved, 
aiid the dennbllttj of additional improvemenCa was raoog^ 

niaadhgr many <'i)mpanie«. 

BAiLito.uj iiiuN, cAa wuEiii^ sriuxoa. 

The Census Report of 1860 on nannlhetures contains statis- 
tiea which ^lioivthat. diiriiii; the year ccdiii;; .lune :iOth, \?J'*\, 
lUo.lliT t<in» of riiilrciixl irnn ■' were pnHkiced in Iho I'lnteil 
iSUites, exclusive lit" c- lU^iderablc quanlilii-8 of in-n ela^ified 
under other titles which was probably uaetl fur riulway pur- 
poeiea. Of our wlieela it is stated that " they were made in 
17 eatabliahuienti^ retnmed from 7 Stataa, to the «alm!,annu- 
alljtof |8u088;860,wfaich«rae tfietaltieof ItfjOOO «r wfaeda. 
. . . The principal flaMfiieal ihotorka an fat the Middle 
States. Five establishmenla tn the State of Kew Toric, at 
Troy, jVllKiny, Hoche-tter and liuiralo, made :!<»,i>i() . .ir wheels, 
averaging nearly 6 to the Imi, .unl valmil alti)t;elher ul $:jS'j,5oO. 
Four C:4tablialunent^ in N. w .k-.'>ey, three of tlu-ni in Jersey 
City and one in Warren county, turned out 1h,()(Ii) car wheels, 
worth 1271,800. Three iitctorict in Pbnnsylvnnia employed n 
onpitnl of 1608.700 and ISt penoB^, and made 45*000 car 
wheels, valued at ftlSiiOOOi. The psineipal one at Fbihddphia 
employed a capital of $400|j000 aad 100 hamU, and manufac- 
tured 'Jl.tXlO car w liccls, wUdl were cooled hy a patent proce»w, 
and value<l at frJ70,000, bcmdes 7'S> axlan, worth f.v't.|i(Vi. One 
tictory at Hawley, in Wayne rounty, made L'll.U'O wheeli*, 
worth $ij<t,*)(X), and one in Columbia county, 1,000 wheels, 
valued at $13,000. The largest car-wheel factory in the United 
States was at Wilmington, Pclawarc, and had Invoitod a cap- 
ital of taOOyOOQ, Tbia celebiatod firaodiy conanniod lfl||O0O 
lonsof b«i,andiitthS0OlMadacaak9D^ ear wheels, valued 
at t600,0aO, besides 1.000 chilled tiras and SOD tons of other 
eastings— a total value of $afi2,000. An eatabliahment at Cin- 
cinnati, with 211 hand.--, niado 1,1SX) tons of car wheels (al>out 
6,000). valued at ♦T.'i.iJiO, and one at Cliicago, l,aiO tons of car 
wheels, or 4,000 in number, worth f.W,0(lO." Tlio form a.<«!un)ed 
by this car-wheel industry, constating of a chilled iron lim or 
wearing surftoe expoaad to the lalli, ii peeulinrly of American 
development, and nnmeroua inptovemenla have been made 
from time to time in meth o ds of maonfiictare. 

Springs for cars, carrisges, and loeomolivca were nuurafac- 
tured in ^establishments, to the value of 92,117,877. Although 
linHBtala^thapiueipalvataiea were pcodiieed in Ooo> 



nccticut, three of the Middle States, and Virginia. Of loco- 
motivea the report aagrii— 

IXKt)M<rnvK wnKKS. 

"Locomotives were niauufticturcd in seven or eight states to 
the numlwr of 470 or upward. The number of eatabluhmenta 
engaged wholly or chiefly in tbia braadi of madiineij waa 10, 
wMoh together employed a capital of $ijtBltJBBS, mi 4,174 
bands. The value of the eoKfaMS nude «ae $ijgKfiOO, an 
average of $I0,3.Vi ench. 

The larijei't value wai* iniide by T'lir mannfactorie* in New 
Jerwy, from which were turne<l uut liM'omotives, valued at 
|1,5G.5,0(W, of whii h sum t7tV>,(XX) was the product of one of 
three fucloricrs ul Patersou, which employctl 730 men, and built 
iK) locomotives. The fboitb shop waa that of the C^roden and 
Amboy Bailroad (Company at Bordeatown, which made a lem 
eqginaa and a niuiber of cars. Kest to Kew Jenqr came 
PeuHjIvaoia, In whidi two large factories in Philaddpbia, 
among the oldest and largest in the ti>untr}-, employed capi* 
tals, respectively, of $;Mmmi and t~r4i{»'\. The largi'Ht, with 
('>75 hands, constructed i'iii;in<s, w- rlli f70(.i,0(.IO, and the 
other, with men, turned out 7'.< loct>niolives, valued at 
$<j70,U«). Two locomutives were huilt in tk-ranton, ai>d two in 
rottsville, the valuci of » hich are not included in the statistics 
of thia branch. Five locomotive ahopa in Jlaasacfaoaetta hoilt 
54 engines, worth $848^X10. The two largest were at Taunton, 
one of which, with 175 hands, built S3 locomotives, valued at 
8180,(XTt, and the other, with 42.'! n>en, made tffijO.OOO worth of 
cutton niiichincry :ln^l 1 t cniMpK le liKornolivi'!*, iiirludii:^: (ho 
Hheel", valued at J.mmiiii. Others were manufin tureil at Wor- 
cjMtcrand lloxbury. Ki mr ^h<l]l■^ in New Hampshire constructed 
43 engines, valued at $805,1100. The largest were two at Man- 
chester, one of which, the madiine department of the Amus- 
keag UanaliKtviiitg Company, emphqrcd 430 men, and turned 
out87loeomatlv«a^ valued, wiUi mill machineiy wd castings, 
at $fia5,000. The Manchester I»coniotivo Works, fcrmcrty 
extensively engaged in tlio bitsinc-s, built about 5 engine*, 
worth and the railroad ^ll'lp, nl I..ike Village, a f< w 

loc<miotive» and 32 ears. .Vnulher n iiairt^il en>;ined ami built 
70 raix. .\n old hM-uniotive p.*talilishinent in Baltimore, not 
in full operation in l.N^ii), huik in that year about 6 engines, 
worth $50,000. Four railroad shops in Kentucky executed 
work of the value of tSSOfiOO, of which $386*0)0 waa the ndue 
of about 10 locomotlvo% some can and lepaiii made hf one, 
and the balance diiefly Njpairiog hf the other. The greater 
part of the locomotiveB mode in the cotmlqr, however, an 
hnitehy two shove la Boatcsi. two ia Thuntoo^ thiee la PMair> 
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•on, and two in Fhiliidfllphia. One at Pbcdud, Maine, om at 

lUltimorp, and p<>rha|iB one or mor*lBtlw8tAte of New York, 
buill a few lucuniotivc», l>ut were diiely engaged in olhrr 
woik." 

BllorS AND N.ICIIINK TOOLS. 

Another important doTdopment of ihe docjido vra-s thn 
catabliahmaat of nuDMraua tailwaiir abopa, including iho gigtui- 
tie wotka at Altoona, and flieir oqidpmant irith machine tooI« 
and ^pliaiifliB tat flomtraotiiw^ «• w«ll aa topairing, ndliiic 
■loclcaadTarioDidaicriptkiiiBornitwaynippliea. TbaatMit 
to which those worka act aa a bulwaric or rapport of the entin 
railwoy edifice, or ptiwrr behind the throne, and the dejrree in 
« liii-li ruilwny flTi^clivi-in-.-s nml jiri isin rity clopi'inl iijioii the 
iiruounl of >vi»Jum displayed in ciliop oporatiims, is not realized 
by the general pul)lic, who are more ready to detect in>porfiM-t 
■ervice in tho trade, car, or locomotive than to inquire into tlie 
agandaa liy wliich aaCapiards against »erioiis defecta are pro- 
vided, and • tnSdent equipment alwaya Itepl in working 
ardor. Ai tho iailw»y ia a giganticjoacliino for p r a iing many 
Idnda of machinery into tlie raanufaclare offadlitiea for tnuu- 
portation, it is peculiarly liahlo to an infinite variety of 
nil (IpinnKenieiit.-. ami riiihviiy Hhops, willi tlieir tool*, 

and skilliil artismn.-*, ami r-Dji. ruitendi'nU, form indisp<>nsable 
atljunetH. Tliis fuel r«H'ei'. i- l m n li iiuire lilieriil iitid oxtengivc 
rceo'jinilion during the sixih iliH udo lluin in prcvioua periods; 
and the dexirc of tutgaciouit railnny managers to profido addi- 
tional £ieilitiaa for repairing and nuuiuCw^iing was promptly 
recogniaed and effiMtiTely aeeoodad by tiM praprieton of 
Americait works for manufacturing machine tool*, whicli have 



Imndnd and fifty doUan. The abopo at Fukeebuig reqnira 
MMM adkfitional tool* tUa ytaiv Tbe repairing of enginea ha* 
beeoota lo hu^e an item in our expenM«, and ao important, 

that in all probability we will have to erect an addition next 
spring, to arrnmmodatn the eopper»mitii«, ii» the ix o they 
now oeelipy i"- reijnireil for fi.-p^e tirri^. Tlie .•^-.rtiiu liiitii- 
mer, for whicli an appropriation waa made la«t year, will b« 
put up thia montb. Dm iwwtoolar64afa«d,aadooator aaah, 
are aa foUowa^ 

with acnw^ntting staling. IMOW 

tIAetltyM indite wide OOW 



And Ibc tofldtng eeppewmlth alwija. «»ao 

$i,aoo 00" 

or mechanical operatioae on the Ftdladelphia and GoiiunbU 
Railroad for «om<s ycaia altar ita eomtnietiaii, and op to a eoai' 

paratively late {h riud t^ltt management liy ttie atate, a gentle 

man who actetl as a loeomotive engineer on tho lino during a 
large part of (hat period infurnKil the writer that when loco- 
motives needed repairs at either end of tin' line llu re w ii> im 
provision for making them except BU<-h iu waa fumishetl l>y 
blacksmiths and helpers, \sho acted under the direction of the 
engineer, while at the rarkeebiug abope, near the centre of the 
road, only a few machiniate were amployod. 

VSF. Or-TIIE TELBGRArH AS AH AID TO RAILWAY (>ri:itATIOirS. 



One of tlie now aide to eflaeiiveoaaa in railway opataUou^ 
which haa proved to lie indiapcmaUe, that iiret came into gen- 

cral U!<« during the «ixth decade, was tlie free employment of 
»ince gained a world-wide reputation. The Cenaus Report of I tho telegraph to forward orders in regard to train jnovement*. 

nil m.-jnufaeltires Niyx: " M^uliiniwt?' touls employeil 17 S:c. Thr N< w York Tinie;< give-i the following account of the 
nianufaelories, a capital of $o;>ti,l.")C>. and -t-V) hands, and Ihe uuident which i.s alli-ged to be the first re«>rt to this cxceed- 
value of tho manufacture was Jo+Mlt-J. of whieh $LiVi,(««i waa ui^jly useful practice: — 

lite product of one eAtablishnunt in Thiladelphia, having a| "Tlie year 18.50 marked ftn era in railroad management, n<jt 
capital of $28t>.00t> and employing 1%^ hamU. and turning out i only in this country, hut in the world, for in th.it year it wa» 



nadUniata* tools of acknowledged exoellenoe. IHne ettabllah- 
menta la IfaawwlwueHa reported » valiw of |ii66,A(IO made, 
and two is Kaw Bctcbi, Oi»Beetiiinrt» • product of f71,(t00. 
Three in Kew Toric made toots of the vatnc of t47,9SO, one in 

New JerM>y fL',Sli\ aii.l one in l). l:iware Jirj,H2." 

Indications of die impi rri > t luuiiir <if the shop appliances ning 'against them" from the west should paiss, and vice txrta, 
u.«cd on fonie of tlie eiir'y r.uni-, aiid of the new kinds <if mu- aa locaUty made neeesiiary. The train in the switch could not 
chinery commg into use, are furnir.hed hy the foliowiiig ex- go on until the opposite train panised, and, conscqtiently, de- 
tracts from a rei>ort of Mr. J. 1). Ditker, superintendent of the lay« i^.f hour duratlOB were common. One day iu IflSO^ < 
Philadelphia and Colombia Baiiioad, for the yaar anding No- i Cbarlea Mltaot waa auperintendent of the road, % 



auooesafally demonstrated that (rains need not be nm UiDdly 
from atatioii to atation, but that the telegraph could bo made 

the means of directing tliem on (heir way. Up to that time it 
was (he rule of train.^ going west on the Erie to nin to regular 

stopping iilace.i. where they took tho sisiteh until the train run- 



vemhar aoih, USB^ 

-Wot aotm yeaia the awmgwiHint of the ongibie bona* at 
Fhiladetphia has been ill adapted for the aocommodatian of 

.r.ir ]nr^f oncif.e:* T1-" tiirn-tahlo wa-s not laigo enough to 
liiru :ui 1 rii;-.iie an>l ! itik t. aether, rendering the Operation of 
tuniiiii; lal ' ruiu-i (r.in.us. Ni'itluT were the tracks luni; 
enough to hold llio larye enijine... wiih (heir tanks. To expolite 
Ihahnaincce of turning the enyines it was eoiifidcred neees<ary 
lo pot in a 50- feci tura-tablo, and lengthen the tnuriu by build- 
ing additiana IS XS3 feet to the ronnd-bouse, opposite the coda 
oftbetradn. . . . 1hetam<tableiamadeof caatiraii,aiid 
mamilhctnred hy miliam Sellers A Co., of Phibdalphia, with 
Parry's anti-friction box, or pivot, of which I cannot »(x'ak ti>o 
highly. No gearing is rc^piirevi, and two men can ttuii the 
h>'avie>: liKN>nioiive in one th.ird the tlBM that half * dosen 
ct>u!d with tlic old arrangement. 

The Columbia shops arc of conaidcrable im|>ortance for re- 
pairing engines during the time (hey are laying at that end. 
Thiy kare nerer had any iniltible loob, and I have been com- 
peUed to order • drill press for Ibcm, whkh will ooat ei^t 



train fima Kew York reached Tamer'a Station, when it wne t« 
wait for aDeaalpb«uid tnia to paah b did not arrive on i(a 
time. Snperintendentlflnotwaaonthetndn. He telegraphed 

to Port J<Tvi<, and learned th;it ihe tr;ii:i hiul iiil reaelio'l that 
place yet. Thru the i^!. a struck him lh:it he r.ailil riin l«<th 
lr.iiii« l y the Icli"_'ra)ili . mu\ p.ive Imnr^ i t' del.iy lo the we«t- 
Umnd train, lie teh-tirajihed to the agent at I'ort Jervis to 
hold the ea e H w o nd train w hoii it arrivcnl there until be beard 
Ikom the aupaiBtendenL The latter Uien told (he engineer of 
hia train to go ahead, that tfiey would ran OD Idegnph dgnala. 
Tb* ewiiiwear nfliacd to uko die ri^ik. Saperinlandent llhiot 
ordered him offthe engine, and gra-'^p-nj the lerer hiniaelf Re 
ran the tniin, tek-graphing onh alu ad at each station. The 
cast-Kiuiid train reached Vn-A .h rvi-, a:ui was nm to Otisville, 
twelve mill •< (-a.-tw..:!!, wl.;!..' the w< -i-l.. .tunl (raiii was making 
it* way wesiwanl at the same lime on telegraph signaU. At 
Otisville the east hound train look the switch, and the other 
(rain passed it, reaching Port Jcrria OB time, niiawaatbaand 
of the old system of landng trains^ and waa dm oiigia of ttl^ 
gi^lifai rigBala In nuniBg railrand I 
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TOMAGE AND RATES IN THE SIXTH DECADE. 



<TATI.-Tir'> pcrtninin); to milways aflairs", i-n vinn t.i 

w<tre oimparutivi'ly incomplete and uwsatii'fiK Icrv. y.\ i ii 
at the present <\ay tliore is an alj.sence of uniformity in tlm rc- 
tunift of tho roodf of diOcrcut Blatf^, and in the rcporU of oom- 
{MtniM operating in given commonvrLnlllm, which ftwfHnUy 

nodmiidilBcttte to obtaiQ rdiiiU* date reUUng to hSMC*** 
NMiltaor aardaseription. Befbre tlm nxth decade fh«l«w« of 

MaaaarhuMtta requiring definite atatetnents relating to a variety 
of BUhjectg, from each conipany, were eiccpiional; and the no- 
ccjisity of more comprehensive iufnrniutirm than that aroilablo 
was beginning to be lecognized. The fuct that Mii««Achii»etts 
required such ratuma fiom the oulaet, and tiiat thi-y were 
widd/ cinmlatad, may have had aome influence in promoting 
th* nweMa of aome of the important New England componieo, 
aa Haaf praaniBaldr belped to iaapire conttdenooi to dccraaae 
the dlfleulty of otit^niog oeceiiKrjr capital, and to iaeraaaa the 
prohahilitirs of judicioua and economical nanagaoicnt. Kcw 
Yurie w iui one of the (ir<<t Rtnten to follow the example of Haaao- 
chu.sctts in ri'<iuiri:i); iiiniiiil rniints to a state official Or dopaiV 
ment, hut partly on actninl of Ilur Uirdincaa displayed by nearly 
all other oommonwealthn, and the strong dia|ioeitiun of son^o 
managamenta to adopt a " cioae oorponttan " policy, the recorda 
of eaiiy railway opewttona aw neB M a ri ly iaoem^lete. 
In regard to 

TU£ TOMNAOE OF AMCTiriK KAUAO-UM IS I860 

the InflHinatioo contained in tiie tbHewiag eztnet fran the 

prt liminnr}- report on the eiKhth censua, ghowi the views then 
pri viultiig, and it will be arcn that the calculation ia largely 
bitMMl upon the rctiirim made to the atato gOWnmonta of 
MiueachuKCtta and >><.•«• York: — 

"It ia well aM'tTtiiincd that our railroads transport in the 
aggngato a( least 8oO tons of merclmadiso per annum to the 
niio of toad in operation. Bndi a rote would give "ti,(XX),()CD 
looa aa ttie total annual tonnage of nulraoda for the whole 
eonntiy. If weertinatofhevaloeof this tonnaflaatlUOper 
ton, the aggregate value of the whole would be |8,90O/X)O,OCIO. 
Vast aa this commerce is, more than three-quarters of it haa 
been creftt<Hl him i' Tn ilhislratu the correctness nf (ho 

cslimitte uiiidCj the following statement is added of the tonnage 
tr:insportc>d by the railroads of tlie state of Now York for 18G0, 
with the Mtimntfii value of the same. The cIsMiftrslinna are 
made fay the oom] 

Products of tbo tjtmH.. 373,'t:j'l 

Frodudaoraalnalau. W5,M9 

Vcpiinl le fcKxl , I.IOO.WO 

oi:i< r iirrMiitiiralpmdnetB 143.210 

Milllllfiic-tumi EI 1,011 

UcrcluiiKllse 783. Ml 

Other ortidea OSO.iMt 



Tom 
carried. 



Valao 
l^r U>1L 

$ M 00 

30O 00 

EO 00 

15 00 

250 00 

SOO 00 

10 00 



TMsl 
Vklue. 

179,103.800 
U.1S2,000 

2.1-18,0i» 
l!7,»7O,0OO 
391,905.500 

S,«)2.440 



tot 
(baa 



road-tbe 



If we make adednotton of 
portion of the tomage pasrini 
aggregate wwddbe8,M,nOtone,1wTing«^aeof|87P,6n,7B(l; 

The railroada of Hossachn^i-tta transported for the aame 
year 4,094,369 tons; or, makin;< the deductions for duplications, 
3,()70,l>-27 luf.f, utid having; ii vrtlin^ of $.V<:i,.';24,Cr>l. Tlio num- 
ber of milfs of railroad cniiili.iyiil in ll:c trans|Kirtation of 
freight being 2,'it'.9in tlm state of Npw York, iiv.:i 1,;?17 in the 
state of MasBOchuacKa, with the deductions namcO, the iiinuunl 
of freight transported in these states avera^'c 1,700 tons per 
mile. We have estimnlfd the toooage of all the railraeda of 
the United BtateatoavarageoDe-half theamoontof (heroada 
in these states. That this is not an overestimate is shown Iqr 
the following statement of the tonnage of several interior 



„„ Lftiitib of Too» Imu- 

miU». pocud. 

CIcvrUnil, Culufflbos and CtadnnstL Ml 305,635 

IJllleMUcul 190 343.901 

Clevfland and Toledo. Ill 230,4Ml 

Michigan Ccnlral M 378.570 

Michigan Southern Mg 39ft.n;o 

IllinoU Central 700 49S.2»> 

Chicago, BorlingtoD and Quincj^ Sitt 63<<.n;o 

Chlo^sadBa^Iaiand. Si 301.»'>h 

Galena and Chicago SSB SSI 188 

. Total ^va a[aaMn 

Aveiafe par xnDe 1,280 tana." 

RAILWAY R.ITK! I.S Till: f>lXTII DEr.U)E. 

Judged by mixiem standards the bui<incM of the trunk lines 
and other leading r;nhvfty;<, previous to ISdi, was of very limited 
proportions, and the average freight rates high, but the actual 
tnm.'iactions represented a remarkable advanoa on any of the 
railway operationa of preceding perioda. 

The great utility of Uirongh Bnea aa iMght eanien eooalaled 
largely in their trao^Kurtation of merchandijw wcatwaid, and 
the eastrbound movement of freight ptwee-'sing greater value 
per ton than grain, such aa live ctock >'lr( iiuou8 efforts to 
cjvrry flour eastward at low nitcs, hoivrvcr, were made, and 
this was probably the flr^t cuniparniivrly clicap article moved 
over long distances in which succc^ful competition with the 
canals was established. 

The first continuous line of railway to coonect the lakes and 
tide-waCer was fliat from Albaiiy to Bolhlok now the Vow York 
Central. It closely followed the route of tlio canal, and as it 
waa considered a competitor of the state works, the canal tolls 
were imjHiscd u|>i '[. all fn i^;lil it carrii J, in aildition to the 
railway charges. 'I iie state tierivp<l a largo revenue frmn tilis 
source. The tax had a Mrong tendency to confine tlu> freight 
business of the railroad to the leM bulky and mure valuable or 
psriahaMe articles. Andrcws'report, made in 1852, says: "Tlio 
tax waa removed oo the 1st of December, 1861, by an act of the 
legiaUtnre; hence tlie road ia now Inoa^t faito Une eempt- 
tition with the canal, and has, during the present sesson, car- 
ried flour from Buflalo to Albany for sixty cents per barrel, 
whi h is fKiiWv Ji/iy eentt Mom the averagt frioi hj/ aomoi 
wnrly twfiUy year* mbtciptent to As i^ptnmg." 

In retariof to Kov Bag^aiid naidi^ Aadrewa' Bepoit of 1858 

says: — 

"The distance from Boston to Q||densburg is about 4f£ miles. 
The rates cbaiged to the tcanaportation of a barrel of flour 
between flie two plaoee have ranged fiNuu alx^ to aeveBiy4va 
cenU per faoiiel, which ia lc« than the coat on (he Erie Canal 
for the same article tnxa Buflhlo to Albany (a distance of 808 
miles) for many years aAer its opening " 

The tonnage tax imposed by the legislature of rennfylvania 
upon the Pennsylvania liailroad had an important inlhienro 
in restricting ita early operations as a through fircigbt carrier, 
analogous to that arising in Kew Toilc from the alata toUa im- 
posed on the New Yorlc Central. 

In 8. W. Robeitf lecture on the Foitege toad he aaya: 
"The charter of the Pennsylvania Railroad did not aatlioriia 
the use of the Portage Kailroad, as the legislature was afraid of 
competition with th§ ruain ]i:ie of the public w<irk-< Tlu ro 
waa also a tonnage tax iinpoMtl, to protect the bui*ine«» uf the 
main line during the season of canal navigation, which at 
the rote of Ave mills, or half a cent, per ton per mile, between 
the 10th of >larch and the Ist of December in every year, but 
the milroed waa to be free btm the tonnage tax ia whal waa 
eouidered to be the winter eeason. Although thia tax ««• 
modifled, it was not abolished nutil after the purehaie of die 
main line by the Pennsylvania Bailroad Company." 
the managers «r I 
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rou'.il I.' it thou liavo rrpunli^l the reiiuctioii of freight iharjicii 
to the Kiw liKUn-!! xulwi'cjuciitly rcju licd as a piKwibility. The 
pn-voiling bciiLiiiirut in railway circles hhortly before the clow 
of the aixth decade U typified by the f««t Ui«l at a coiivcniion 
bald in Now York, attended by offioon of tlw ibur groat Unea 
betveen th« Atlantic and tha w«it,a joiat report mw aubiaitted 
by the raperintendenta of the aavenl roada, in whidi they itate 
tliui "cxjH-ricnco li.ut proved that tt« Jbionf ral*t at wMch ordi- 
nary freight can be carried to pay interest and cipensea will 
average al>out twocents per ton per mi'.v fi r 1.< a'. v iij:i:< ulinr;il 
pruduets, three cent* for grmoriei*. nnd four c< nlh fur <1r_v 
goods." At a Fub«M!t|UOnt convention of the nvilrrmd ei>niimnie» 
of Ohio and Indiana umilar rMolutiima were adopted. 

Od the nihnqwortboitateorVaw York in ISB^tbaaiTerage 
taeaipta per piiwwuyir per mile wen L9S oanla; per ton of 
fidgfat, 2.79 eeata; per paaaenger or per ton, &n eenta; ex- 
peJines, 158 cent*. 

About 1855 the ATcra^ co«l of piissenser transportation in 
^las-saehutiett-' h:h 1 l eiil'* per jmssenKer ]ier nnle, ami the 
cost of nieriliiiniii-v triin.-pnrtnt ion, W.ifXy ^ent.^ j>er ton per 
mile. 

There are few, if any, report* of any cxtennivc? railway movp- 
mcota daring the sizth decade at a lower rate tlmn li centa per 
ton per milOk and it waa oonudarcd lemarkalila that, in con* 
neetiim with the movement of agriealtuial pradueta in the 

Western states, the competitive railways of that region adopted 
that rate, which seems to have been the "cut nito" of the 
peri<Kl. 

In OetoVier, l.V>;!, Henry ('. Carey wrote na follows: "Agree- 
iilily to .1 tjilile ii'iw In fori- me, «hen corn is worth at market 
$^75 per tun, it ia worth nothing nl a dialuuce of only li'iO 
jnilea when it is reqain>d to be carried by a wagon, bccatiie the 
ooai of tnuuportation ii eqiutl to the selling price. By rail- 
toad, wAcra w my dl Mwt etkli, ^eotl of tranifortutff Ae tame lu» 
Utetthten at $3~iO, one and onf-tui!f emt* per kn^ per tnUe, and 
there reniaina to the farmer i-2:.i3, the amount of tax that he 
is Biivi il I v the constnu lioii of the road." 

llie tmiiiaye of the l'hihuleljilii:i ami Reading Uailrond, which 
pmbably carried i\ greater luunlker of Ions of height during the 
sixth decade tlian any otlior railway in tlw United C<tatca, con- 
sisu-d in 1850 of 1/132,062 tons of coal end 384,609 tons of nier- 
The namlicr of paaeDgaia via 9l9^IOi, of whom 



li;i>,ii7r> were through paMcngors. The grot* reeeijit.s were 
$1,8£),&$5 for coal tranaportatioo, $479,tS8Sfor transporting mer- 
chanHn, and 1866^780 fcr eanjring paMngBii^ the nail, Ae. 

nuFno Ain> bum or thk thi nk unn jum thhe mRmi 

lO.NNKlTION.'!, 

Tlie tendency towards a reduction of average freight rateii 
and an incraaso of tannage on the trunk lines and their westam 
eonne<iioaa is shown by the IbNowing slatiitie 



ransTLT^iriA bailkoao amd Biixcnn. 
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On the I.ake Shore and Michigan .Siuthern 4;i,.'!m lon.'^ aeru 
forwarded fmin ("hii-ago, in IS'i?, at an average rate of 2..'J80 
cents pur tou per mile; and 6if,0tiS tons were forwarded from 
Chioaflo in 1460 at aa avemco lateof&SSiSooaia per teat per 
mile. 



MLSOELLANEOUS TRANSPORTATION DEVELOPiilEiNTS. 



FOR aotmo n 1860 axd 1360. | 
XIEW things illu«trate Biore forcibly the nature of important 
A tranitportalion changM during the sixth deeaile, the in- 
eiejiw of rail way ntility ami ulIimi;, . m.ii the ru|.ii>li(y of vnrioUi< 
kiudi of progress than the poet rotitea of the yeara ISjU and 
186a BUUstiea bearing on this salject include the followhig:— 
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*SMiaaT«of tsiiwxifc 



There were two developments of the lixth decade whieh had 

widely different Je.stinies. One was a fiimre in favor i f the 
ei..n>lnir[ii in .if jilaiik nuuU, nf whirli M.urcely a trace is in'W 
.1 :i, i :, :ii I 11, lilt ..f the pi'ri.'«halile nature of tlie materials u>e«i, 
and llii- i'll.< r waa a vigorous start toward* the conslfUCtiOB of 
< i:y (i.\-^. ti^er street railwayis, whieh hss been UUowtd if 
liuge additions to tlie number of such enteiprisoo. 
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Plailk ro>a(l8 «erc in H>n>o Mates deugnvd Vo serve lui fcMU're 
of ■tauii wilnnadiy or, tl all evaota^ to Mi m decided iinprov«- 
mento of th* mm4* tadliv mQiny ■tationvi md Mngnine 
wpoetatiom of Uttir atUHgr for wdi purpoMs wcro at om lime 
diwiihed. A nnmlMir of htftt aulliorizinR the femation of 
|llaak-rna<l companiw wcrn ; 1, a j 1 i iV w 1< pslaturrs :r.i- 
thoriuHi (lie prnnl of ttntr aiil t<> j.urli uniliTiultiiipt. Thf i- 
mrnt mms first coninieiiced in or nliout 1S46, but did not ;is>^itini< 
VM7 asteOHve proportions lief(>n< iSuO. S<H>n after that year 
Itwaa nportad that a number of plaiik-r04kd LuinipaiiiiM }i:id 
bacn wy aaeeeaiAil in Now York and Illinout, and that tlugr 
had aamed fi«ideiid% amouultng ia a Jinrcaaca to tho 
aollnooatortiha mad In Habile yaw. A aunnbcr (tf compa- 
nioi wue orpftnlxed In TannqrlTanla and various other slatM. 

But it did not rp<iuirc niu< h cxpcrirni c !■ i sutisry the pnltlic 
that tliin niovenioiit in tiic wr.im; iliri I lii .ti, ii.pt Im-cuiisi- 
iniprovcincnls of llu' rii.ul* wm' iiniN'^inilili', liiil Iuh'uiikj tlieir 
condition deteriorated aAer tlic planka decayed, aud the pro- 
tUobs for keepim tham ia lapidrwere genanillytolaUljr inado- 



Tb» atreat tailimya. «n tbe oUwr hand, Mng tianally laid 
dom oa pmad dly stre^bi, with iron tnwlia, and cttt«rin( to 
tba wanla of tncreaaing population*, were fh^iucntl y attended 

with remarkable ami i iiduriiie liniuK inl m. < ;irvl althoufih 
Tory few of aurh lines had bevn in existence in l&jd, by 
(lit ir leugth aad ooat ia laaifinf citiaB wan raporlad to ba n« 
ibllowa; — 

LengUi, mllaa ('<.«■. 

B.O(K2.8.tS 
2,07l.6;8 
S2.000 
403,103 

87G,M» 
8.B11.70O 



07^ 

Kew York 61.7t 

Brooklyn T9.9l> 

Botxiken a 1.78 

Onciniull 17.aB 

Bt. Loaia fUO 

Fhiladdphia lM.m 



•Mjai,a4o 



PBntrm'E TIUSgrORTATlOy MOVITMEKTa MTST OF THE >!IS<i''l;I. 

Wliilo ruilriMuis liu<l priiliroiuHl ii iargL- portion of the coun- 
try last of the MifMis-ij aijj a few lines had boon extended 
we>t of (hat river, a great wave of emigration wag moving wt«t 
of the Miii«ouri to Knii8n.<« and Nehnwka, Cotontdo, California, 
Oregon, aad the traval and trado which grew QUI of tliia move- 
ment) and ottt o( the Utah war, and tbe occenity of aopplyinK 
frontier fotlai ma cmdnetadeldefly by anch primitive methods 
as had becti foltowed a generation before by the pioneers who 

hml SMiiylil liiimrs in eiisteni portions of the Mi-^i-.-iji[ii valley. 
Tlie irksome naliire of the iimtrat tul ji)nrne_\» oier exi e?»- 
ively lonj{ routes, and the titne lust and rufTerings endured by 
thoee who endeavored to reach ttio Pacific coaat or Kocky 
aaoanutiii iligtriota with ox Icboh, greatty hajghtaaed puUic 
ioterMt in th« 

BPItTKVB OF raOPOBED SOtmB FOB PACinC IUII.WAVB, 
whith were duly described in olTitial iIik iiriieiili', iU«ru-ssed in 
CongTcas, and made part of the subject-matter of piatfurni.i of 
pi>litieal parties. A preaidential candidate was noiniiuued in 
lfiS6 whoae leading daim to diatinclkw waa tliat he bad been 
onoof the eailiapt pathAndait. Five leading rootoa were am^ 
ftgwi, Ht the aKpenaa of the' Fadaral gororament) from tbe 
MInltaippi or tia tribatarles to the Taclfie, and niodificatimiB 

of four I if tlu'fc ruul<^ w i re al.'^'i iiive<tif;:iled. The er»t of <iiie 
near the tliirty-eiu'Uth ami thiity-uiiilh jinrallel-i wns l■l)ll^^^lere.l 
sojireat liint it ^sus iirououneo*! iiiipraetieahlu. The r<(iiiiated 
coat of tho others ranged from tt>S,"J70,LiUi>, for the line pro- 
posed near the thirty-Rceond parallel, from Fulton to San 
Fbdfo, 1,618 milea in length, lo $160,210,266, for a route near 
the thiitT^AlOi {Miallel, from JPorl Smith lo fian IVaaciaoo^ S;174 
miles in length. Tbe aatimaled coat of tbe nmle near tbe 
Ibrty'flrat and ftn^yaaeoad parallels, via South Turn from 
Council niiilT:' to Baideia, 2,092 miles in length, whieb ap- 
proxiiiiii!' !y repreaenta the route of the l.'nion and Ceiitral 
I'lieili' , f I Li;n'i." 1(1(1. Hie estimati-d <(i-t of ihe i"iile near 
Uio forly-seventh and forty-uintli piir.illi Is, from St. I'aul to 
VancuuTor, 1,864 miles in length, v.i" |l f i,7Sl,nfK). It ap- 
imuimatelytepreiealatheUneof tboKortbem Facific Of tbe 
foor raotaa ooeadand pnwtioBble^tlteone neareat theeouih- 
i boandaiy of dn Bapnbikb whioh ooneipaada with the 



>Soulheru PaeiAc, was the shortest and eheape^l, and about or 
shortly before UOO it waa llw prevailing opinion that it would 
Ibmiaii tbe liial laalway route to Oalifonua. 

nin onsBuwD Foanr mfom. 

! >re:\nwliile telegraphic- rnnimiinication had not Wen oi-tjil>- 
li,-lii-(l liir<ni},-li till- vast <lislriel-< went of llin Mis-«inri, mail eoni- 
miinii ati' in w.m fretpiently dilator}' and uiieertain, and the de- 
^lirc to seeiin' the rapid dispnteh of letters between siieh pi.inls 
j a.-t New York nii<l t^an Francisco wss becoming intense. This 
state of aflairs, aod propoaitions pending in Congress, led to a 
remarkable incident, ^rpical of the apirit of the period, which 
waa described by the SL Joaijph (Hiamuri) Xewa in tba follow- 
ing extract from (hat journal: — 

"In ]S.'">0 S(. Jovph was the terinliiu* <if railniaii n ■tminini- 
l adon. ISeyond, the staKe-eoaeli, the paddle-In irve, and tlie ox- 
trains were the only loeans nf i nmnieiee and euinmuiueatjon 
Willi the KiH-ky Motnitains and the Paeific i^lope. In the 
winter of 180> there w as a Wall street lobby at Washington 
trying to get 15,000,000 for carrying tbe mails orerland one 
year between New York and San Francisco. The proposition 
was extremely cheeky, and William H. Itnaecll, backed by 
Secretary of War Floyd, resolved to give the loWiy a cold ' 
flmn. r hutli. He, 1 li. ri fi,r.-, olleii',1 l<i U t ?-.Mi>,HK) thai he 
emilil put iMi a mail line fruni Nii raiiieiilo to St. J<i!>4 pli that 
slioiild make the distanee — l.'.i.V) miles — in ten ilays. The liel 
was taken and tho 8lh of April (ixed Upon as the day of start- 
ing, Mr. Ruasoll called upon his partner and general manager 
of the buaineaa upon tbe plains, BIr. A. U. Miller, now adtiaan uf 
DeoTcr, and slated what he bed done, end adced falm if be eonld 
perform the feat. Miller replied; ' Yes, sir; I will do it, and do 
it by !i pony I'xprcss.' To acconipli.Hh this Mr. Miller purchased 
three limnlred of (be fleetest horse-s lie Could liiid in the west, 
and enipliiyed I J.'> men. Eighty of these men were to he pi»t- 
riders. These he n leetcd with refereneo to their light weight 
and their known daring courage. It was very caMtntial that 
ihe ii Draca should be loaded as li|^ aa poailblat IheiaJbra^ the 
lighter the man the better. It wae aeoeiaaiy that acme per- 
tiona of the route ahould beiunattherateof twentyndlaaan 
hour. Tlie lioraoa were stationed from ten to twenty milca 
apart, and each rider would lie re<iuire<l to ride sixty mitea. 
Ki>r the eh.'uij;e nf anitiial-' niiii tho thillint; (if the m:ril!i two 
minutes were ariow4il. Where there were no stage htalKinn at 
proper dislaneen, tents Miftieienl to hold mie man and two 
liorsc.4 were provided. Indiaii>4 would Mjuie(imes i;ivii chase, 
l>ut their cayuse pooies made but poor show iu their stem 
chase after Uiller's thonnigbbreds, many of which could make 
a single mile in n minute and Ally aeooadiL 

Alt arrangements being completed, a signal gun on the 
steamer at Rarramento proclaimed the meridian of April 8th, 
lS<'>i) the Iii.i:r for .-tarrmi;- when Ilor.li r Ilnil'iun, Mr. Millers 
private f-nMli- liur-se, with ISiUy Baker in the saddle, bfainded 
away t-iward the fi>ot hill.H of tho Sierrji .Nevadiis, and made his 
rido of twenty niiic^ in forty -nino niinutos. The snows were 
deep in the mountains, and one rider was lo^t for aovenl Iionn 
iaasaowatorm; end after the Salt Lake valltgr waa readied 
additional tf&ed iMoame neceaaaiy to reach Bt. Joaeph on time. 
From hero oo all went well until the Platie w-a.i to be rmased 
atJuIesbuig. The river was up and runnloK' rajiidly, but the 
1 iJer plnnge»l liis hori^c into the Hood, only, howe\ er, to miro 
in the ipii< ki'aiid and dniwn. Tbe courier piiceoeileil in reach- 
ing the Hhiiri , w llh his mall-lMig in bund, and traveled ten miles 
on foot to reach the next relay. Johnny Frj', ii i>opultir rider 
of his day, waa to make (ho finitdi. lie had sixty miles to ride 
with aix faoraea to do it. When the last courier arrived attbo 
aixly«iUe peat, out from Bt. Joaeph, he waa one hour behind 
lime. A heavy rain had set in, and the roads wore slipper}-. Two 
himdred thousand dollars might turn np<in n single minute. 
Fry had ju.*t tliree hi.iirs ami thirty iiiiniilet. in \\hi<h to 
Tliis was the linish of the longest race, fur tlie large^^t HlJikex, 
ever rtin in America. When the time for his arrival w il-* nearly 
up, at least Ave thousand people stood Upon the river hank, 
with eyes lurne<l toward the wooda from wlddt the bonw and 
ita ridar should emerge into the open oountiy in the rear of 
Elwood— one mile from tbe Aniah. Tick, tide, went the thou- 
ofwatcheal The lime waa naiHynpl Butneariyi 
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IMPROVEMENT OF SATlOSAL WATHHWAYS. 



miaulM laiuuDcdl UarkI ftihoatgDMupfraiiitlMMNmblwl 1 the bow aad make* lh« run nf thu last nul« in one luiauta and 
nidtilad*. 'H« ooumI ha oomMt' Th* tiolil* Hit!* tamn, I fift^ Moondi— landing upoa the lerr]r<l)oat wUh flra miaoMi 
tiM daoijhtar or UtO* Arlhar, tela lika aa arrow ftou i aad 



IMPROVEMENT OF NATIONAL WATERWAYS. 



fpODBBB it a VmHiI cfaaar ia^pnTcnienta, or Aida to tmm- 
■1- portation, wM«h ttU poanMed vnryi <1i>ktp(>ii of i m porl- 

ancf at if ITcrnit ;H rifil>', mid whirli li. !■ i m i u.-f liii : i i ir 
hlinrtly iM-f.jit' the .xixtli iI<h-jkIc u'lditi'iniil .itii'iiiiMn, TIh-v iire 
W'iiU.-< ( (iiiilucti ri uihIit tlic uutimritv iiml iit tlic rxpcnne itf the 
Uuit4Nl StjUc« goTcmment for Uie puriHxie of fttciliuting Uie 
aavicirtfase of the numerous ext«rnftl and int«miil wntcrwaj's 
ofdMooaalij. The ooaetlinM of the Atlantic, IbePadfiei the 
lakca,and tba gulf of UaadoOk and fhe ebaaiiali of tidal and 
aa»>diri liwn, aflbnl UUmitabIa opportunitim for wiae and 
obwIm, Jodietoiu and injudicious, outlays of public money, 

wliifh httVi! ai tlu ir iillinnit*' cl.j.i t or iiVMwrti fniri^LBn tin' 
diminution of tliv il^tiijjiTS to w lii. h wiil< r cnifl i»ro i-xikhh-iI, 
the ruiiu'Viil of ol'^.truttioiis, lliu di i'prninir, coiit'pntralion, or 
cnlai^gftnrnt of chaancls, and tliu conntruclion or improveroent 
of biirlMjrg. 

It wouki beimpoaiUile to aaiign limits to tba anaM that could 
ba Mvandad if til* «oimtrjr patriMentiy «n(^(ad la tin parforiB' 
aaos^ to tiialblleRt extent, of all the taakt involved in such pro- 
Jaeta aa haTa been propoiwd, and their logical eonnterparta, in- 
dlldfal(ttM complete rvaliuition of tbii* pin tii- .noeption:— 

Bid tha broad arch tb« dangvroDs flood contaio, 
Tbt iDoie, |iT(>i<x;te<l, bmk IIjv rmrinx maJn; 
Back to hit boumli th« tobJeclHwa command. 
And roll obedlmt rivera through the land— 
ThMt honon Fiaea lo bapiqr aaUooa Mofi; 



In connection with nirh undertaking! many eompUeated 
questionR have ariaen, relatini; to the extent to which it ii 
rit;l;t or oxiK-di. iit for thn iierni govormnont to iimlcrtiikc 
inti rnal iniprovi iiH-nU uf iiiiy kitni or to iiiiprovo rivrrs unii 
liurixir!': iiii'l till! iiianiior in nhioh nppropriationa Rhould Iw 
distributed ketweoii mullitudinoun projrrta. Some adminia- 
tntions and statesmen have regarded certain claMea of works 
aa OBOonalitational which other admlalatratiooa and stateamen 
waiailr appravad. So madk Smportaaoe baa baea attaabad to 
them consUtutional isauN tint tiMST Imm* at taiioai pariods 
exercised a controlling {nflaflnce. The condition of llie trea- 
sury h«J< »l"o nflVi'lrd, in 11 nnt;iM.' <ii L,T''(', tlic (■1mract4'r and 
magnitudo uf tlio i-ipvuditures auihortxc^l at ditfereiii times. 

mm co wmm ii ul fM. qumwMW 

began to atract attention some time after the first important 
worka of internal improvaoMnt vera nadaitaken by tba Gtor- 
amBMnl, which waa dotiiv Jaflkm»1a adwiaiiliatioB, whan 
Oallatin favored not oaiy ttw eonatroctioa of tbe national 
mod, or turnpike, but various other ronda and alao appropria- 
tion* itil< iid<Hl to proniotf tin' i onsitrnrtioti of c JuiuN, hhi li ii" 
the ClK-^iipoukd anil Ohio an<l llu' ranal wliicli < imnri t« llm 
Delaware with tlio ('lii-Hjip< aki , 'riicri' wiTr tli> n spci ial roii- 
aons for unusual ctrorLi to improve interiiul cunimunicalions 
which grew out of the fact tliat the first great field of develop- 
aiont opened alter partial recovcjy from the strugglaa aad 
denuiganMBU cauaad fajr tiia iMiotnKtod war of (ha Bavolntion, 
vis., opportunities for very ajctensivo and piroAtable pnrtiripa- 
tion in the carrying trade of Rurtipe, occasioned hy the pro- 
tnu-ted wars in which Ikt rival ■■nitrirti wprp onga^'nl while 
thcr I'nitcd Statoa rrnminril a ni utral power, — were waning in 
liijignitudr, and tin? iiri fwity for increasing atli ntii .n in lionio 
dcM/lopmetit waa strongly felt. Loasof gri'iil cotmncrcial ad- 
vanURut ct^oyed during thaKapoleooic wars thmw this coun- 
tiy back upon ita own raaoaraaa aad iteadily atimuUted auma- 
rons and diverse uotamMrta origtaatad in Tarioua qnaiteis 
for the poipoaeof inoiaailng ttia ftMlIMM Jbr iatemal tnuw- 
portation. 



In the progress of tbe discuasiaa of the consiitutioaal ia 
four seta of theories have been promulRutrd, viz.:— 

Firht. Thnt the ronjititntionjil objortionH uro of no practical 
moment, and Klioultl, therefore, be disregarded, iu b«balf of all 
nierit<iriou.i works on land OT watOT wUcb poaaaiiad gaaaiaa 
national importance. 

Second. Tlint the constitutional al|)aotiflaa could and abottld 
be avoided by an amendment of th* coaatitntica, wludi ^ 
the plan pfopcaad Iqr AaiiikBt Kadlaon, who I 
•oo, and who made the following reHsrinoa to titia aul^Jaet in 
his annual message of Deccmlx-r 5lh, 1815>— 

"Aini;!:;: tl.c loi'iui" of ndv.mi'iii^; thr fiuh'ir infcrcfll, tlic 
<i<:< ii.'<iMn is a p.'(r|.iT one for ri'i ailiiij; thi' aUrnlion of ( iiij;rc!v< 
to thn gri'al imp. irtam t? of olal'li-'lont,' tlir' iu>;lioiii our l oiiol ly 
Ihe roaiU and ctnuiU wliifh CMit brat if atculed unit /- tlir mtliouni 
authoHty. So objcclt vUhin Ihe eircU o/paOUeat economy lo richly 
rvtyMacTowsMoiMleattm. There are aooe, tha utililjr of 
which is mora nniveiaally aaeailaiaad and adtnoadadfad; aoaa 
that do more honor to the OmwnuBant^ wbow wiw and an* 
lurked patrioiiam duly uppredates then. Kor is thera aiqr 
I'ouiitry will' h pri'M-nlh a lii ld, whrn' ii.ilurt.' inviii':^ more tha 
art of man, to < omplitu her <mii « nk for tin ir an ommoda- 
tion and benefit. The eonsidcrntions are «lr< n^jdirneil, ni.ir.- 
over, by Ihe polilicati etfcct of tlieae facililtvs fur inturcomniuui- 
tion, in brinipng and binding mora doaely tagethar dia variooa 
parte of oar exiandad cmtCBdem^. 

Whilat tiie atalan, iadiTidnally, vitii a bwdafale aataipriw 
and emulation, avail themselves of their local advaataBtl^ bf 
new roads, by navigable canals, and by impmving Ihe streams 

m;m cjitihle <if navitallon, ihc >;•. ru ral >:i iViTiuiii nl is the ni<iro 
urK<'<l to similar iitidrrt.ikiiij;^, rM.jUsrini; a i;atioiial juri.xlii tion, 
and national mi'ans, hy the proniH'i t of thus bv «lL nialii alIy 
completinjf ho ineftimahli! a work. .\iul it in a happy rolleetion 
tluit any ilrjffi of coiulilulioiuU ivithurily uhich uuiy meounlfrrd 
embtmipplMhkamodtitkiehtiitooMtitiUiimtUiffl^ 
jwfnftrf itiif 

Third. ThatiMoomtitntioaalrastrictionaiNtaafeiMrtralliag 

significance; and that the law-making pnwefs should scrnpn- 
loiisly re«pert tliini. Tliis il^alrine waa Ktrongly nK«rrti d in 
veto niei«iiges of several pret-idiuUs, including MiMliixm, .Mon- 
roe, Jaekwm, and I'ieree, but with S|>ecittl eraphasi!) by 
Ueneral Jacknon in exercivin); the veto ]iower on sundry bills 
authorinng sidiw riptions to the «tork of turnpike companifl^ 
appropriations for building lighl-houies, ligbt-boata, bcacoa% 
moannwnti!, ptadng baayt, aad inpfoviitg haifaon aad diiae^ 
ing survqpi^ authoriiing •ufaaeriptioaa to Uip atodt of »< 
pnny chaHered to cnnatroct (ba'Lonlavllla aad nwtiaad ( 
and an net makio'^' an appropriatkm Ibf tmptoving lha aa*i(^ 

tion of the Wah;L>^h river. 

Fourth. That the mo«t siTiotH roii^ti'.iilii 'tLil oMci th uh could 
he obviated hy conct rt of iictiun between the Xalional or Fcd- 
cml government, and thn rCCpOetiVO Slates in wiiieh various 
wotkaof ooncodod iniportaaea vara located, such aa plactag 
the Onmberiand ca Kational road, for instance, mder ^ eon* 
trol aad direetioB of die various atalaaittmvwacd; ariaaldBg 
donations of pnhlio landi to Wiioonaia for the impioveaiaat of 
the Fi>x and Mississippi riwi, Of to ladlaaa Air livaroreaaal 

iinproveio -nt-, .'.r. 

In aetu.il [ikm lire, nearly all powible nujiiilaalioim of thsSO 
doctrines, bctwe4.'n the extreme limils of latitudinarianism and 
strict ooaitroction, have been applied to internal ami roant 
Improvements by different cnngriaiiis and admiaistntionsi and 
during a lengthy period aeariy all interior water improvanicalB 
wen made by the r<'«|>ective states, onlyaviiyliiaitedl 
of aid lieing granted hy the general gov 
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LIGHTHOVHES, LTOHT-SHTPfi, AXD BVOYS. 



Th« real importance of tlie cunDlitutional qiiettionB dtmin- 
is)ii<d aAvr tlio 

RRADINF^ A.M> kWUTi OP i'UVATC CAriTAL 

to coiutruot iho nioKt ixectMnry vioiVa l>ct'uuiu dviuonetratod. 
Tlu» vifW of tlic subject wtw forcibly illustrated in an addrcas, 
deliver«l by Hon. Levi Woodbury in New York in 1849, in 
which he said: — 

"I enter no debatable ground as to whose expense great in- 
ternal improvements «hould bo nmdo, under the restrictions 
belonging to our political systems; nor whctlior much exists in 
sucli objections as I once heard in the aennte to removing a 
sand-bar at the mouth of the Mississippi — the great Meilitcr- 
ranean sea of some eight or ten sovereign states — that it ' had 
been placed there by Ood and nature, and hence should 
remain;' nor to what particular localities they ought to be 
applied, except that they bu thoso of niitional importance to 
foreign trade or to internal commerce among the states. But 
this question will be one of diminished magnitude hureader, as 
the enterprise and capitjd of our country have at Ia.it attained 
WicU A ginnt growth thai where a prosprci of Ttmunmttion fJtul$, 
trfuihrr itUh or xcithmit pubiif: aid, mountains will be tunneled or 
cloven down, valleys filled, rivers bridge<l, sand-bars removed, 
and harbors excavated. Already liitve tho iron rnil and steam 
horse pierced through tlie White Hills, though sustained only 
by private means; overcome, in like nmnnor, the ridges of the 
Green mountains, and arc fust approaching, nothing daunted, 
tho Alleghenics, and seek a passage through tho gorges of tho 
Bocky mountains, even to the Pncilic, without fear or faint- 
lieartednesa, if but backed by grants of the public domain, 
which, thus applied, under proper guards, arc certainly in the 
end mo*t likely to enrich the donor most." 

Couflictiug inducncej) have resulted in the adoption of 

A BEE-SAW rOUCY, 

involving unneccasary or luelesa expenditures for particular 
purposes at some periods, and a refusal or neglect t4) mi«ko any 
provision whatever for works of great importance at other 
timea. Tliia tetidency to nish front one extrcroo to another, 
and to spend cither too much or too little money fur almnet 
any given object, in any particular year, has been materially 
increased by the adoption of a system of making the Oovern- 
ntent outlays gratuitous in nearly all crises, so that instead of 
being governed by businrsa princiidea and constructing im- 
provements of the kind tliat wontd prol>obly Iks of sufTicient 
importance to yield A revenue proportionate to tho interest of 
their cost, this element or consiJeratlou has been almost wholly 
ignored, and it depends upon favor, or temporary influence, 
whether a particular project will or will not receive any aid 
whatever, in any s]»cciul year, and it is always to some extent 
uncertain how much will be appropriated at any session of 
Congress for the continuance of any work. 

The United States adopted at ttio outlet, in tlie first task 
assumed in connection with the protection of nautical opera- 
tions, which waa the cjmstruction and maintenance of light- 
bouses, B course different from that pursueil by most other 
civiliied governments, inasmuch as it was tho (general custom 
elaowhere to impose on veswls lighl-honse charges correspond- 
ing with the sums spent for maintaining them, while in this 
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country similar exactions have imt been niiule. In Kmio re- 
spects, and at many periods, this exemption has been beneficial 
to all concerned, but it has probably led, at other periods, to a 
perilous neglect or postponement of useful workr; and tlie ex- 
tension of the principle of treating nearly all national improve- 
ments of watcnvays, and safeguards of riavigation, us govern- 
mental bounties which were not to be paid for by those specially 
benefited by their use, to almost every claw of oceanic, river, 
and harbor improvements, has probably given rise to much of 
the uncertainly in regard to the amount and character of tho 
work performed at various periods. 

In all fundamental discussions of questions relating to tho 
nature of the authority or organization that should provide the 
means for expensive improvements of the routes over which 
perwins and property can bo or are to bo moved, one of the 
most important of the vital issues involved, is whether the 
burden of the contemplated outlay is to l>o partly liornc by 
the particular persons and interests benefited, or wholly by on 
entire community, state, iit nation; and in a general sense, it 
may bo assumed that this question bus practically been decided 
in this country in favor of tho exemption of water carricni from 
charges baaed on national expenditures uhich arc intended to 
improve the channels they use, while traffic moved over land 
routes is generally expected to pay a proportionate share of tho 
cost of the improvements of the roads over which it is moved, 
cither indirectly, through local taxation, or directly, in addi- 
tions to tlio freight bills of railway compiuiics. 

So far aa the primitive condition of water channels is con- 
cerned, this advantage of water carriers is entirely legitimate 
or a boiuUy of nature that is freely placed at their disposal, 
without money and without price. Formerly it conferred an 
aluutlute or overwhelming superiority upon loraliliea and in- 
terests endowed with cxcellet»t watercourses, or convenient 
access to them, over all localities and inlcrceta that were 
obliged to depend exclusively upon overland methods of trans- 
portation, but this superiority or advantage has lieen neutml- 
irmi, to a very great extent, by enormous reductions in the coat 
of land movements, and it may eventually become a serious 
question how far due reganl for the welfare of tho entire IkhIv 
of tho American people, including many millions who reside 
at points remote from excellent water channels, is consistent 
with some of the actual and propot»e<l national expen<liture« 
for river, harbor, luid canal projects which are not expected (o 
yield any direct return or revenue. 

Under the system now in force, tho general government 
may do any conceivable thing, or nothing, in liehalf of the 
transportation interests of districts located near navigable 
waters, while little or nothing in tho way of aid or appropria- 
tions from Congresa can be expected by districts that arc 
obliged to depend exclusively upon liuid routes. 

Tlie matters thus briefly referred to gain importance from 
the wonderful extent of the actual and possible exterior and 
interior water channels with which this country has been mag- 
nificently endowed, the numenjus competitive struggles he- 
tween land and water carriers, and the great differences in the 
degree in which various commnnitie§ arc directly benefited by 
such appropriations for tbo ituprovcmcut of waterways aa aro 
usually made. 



LIGHT-HOUSES, LIGHT-SHIPS. AND BUOYS. 



/\BB of the first subjects over which the general governmont 
V/ MRimed control to the exclusion ul suilc autliority, about 
or before tho time of tho adf>pti<m of tlic Fedcnil constitution, 
with tho freo consent of the states, was the maintenance of 
light-houses along the Atlantic coast. Originally they were 
few in numlier. The first light-house built in tbo present limits 
of the United St»t<i» wns erectwl ot Little Brf-wxtcr Island, in 
B<»ton harbor, in V '7-i. 8d., at t! 

expense of the fTcn. ' itsarhuir' 

It w.os ni.iint 1 
iiic«imiuK I 'I I 



of exacting from tho vessels benefited by the light-houRps the 
cost of niainuiiiing ihctii hu» bc< n general among Eur<ipean 
nations, although of late years there arc a few exceptions, 
while tho L'liitcd t^tnles go\ernnicnt has rendered all its 
light-house service gratuitously. In addition to the light-house 
near Boston it is knoivn that the ports of I'ortland, Portsmouth, 
\ewlittryi>i>rt, Cupe Ann, I'lynioulh. Nantucket, Newport, New 
Vi w York, the capes of the IKlaware, the cApe« of 
• till' port of Cliarleslon, and the moutll of the 
;ill lighted previous to 17S9. Sinrc that 
- tmvc lieeu mode in Uic number of 
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^ighl^MniMi^ luid in tho list of oiUcr du^-'t,* nf sivailuDe 
danger rignals, aucb u buoyi, beacon*, and light vci^cly. 
Origiiutlly such wuki mra located «xeliifliTet]r on tho Atlaiiti<- 
✓ ocMiit, which. <n MeoanI of ito importance h a channel fur 
nmAf M otamlvv fiwght noTOMnto bchrwo the or^nal 
■Ut««, and between this country and foreign nalionn, im- 
peratirely needed all the aid of the kind fiimiahcd, and 
received much leas attention llian km dc-.-iiruliIr'. Aftrr tlip 
acfiiiiBitinn of Louisiana and Florida, tho coniinouccmciil of 
('Xt<-ii>ive Khi juiieiitJ* on the lakcn, tlm artjuinition of Culifomia 
and eetaliludimcnt of ««ttlomcnla on the Pacific coast, and the 
improvement of muncrous riven end harbon, the field of light- 
hooee openrtio n e expanded to an eoonnona extent Up to a 
period near the doee of tiieiizfh decade llie lolfll national ex- 
peodltutee tor audi puipoaee bed been ebnuttlOydOO^lOOOkor at 
the average rate per annum of leaa than |1SO,O0O, whlTe ahortly 
li«foro IfVi) tho onniuil rxpenditurofi wi re m arly $1 .OXi,*"*)- 
On Juno 30th, 1*59, there wore -i'M h'^]il nlaiions oii tlif 
o<-panir, lake, and gulf coastR, and on th" fl-iin'S of variim^ 
b«y», sounds, and rivers, and belivt-eu 6.ixi0 and fyf**> huoyn 
and beacons. Subacquentljr the numb«r of lights was greatly 
iocteaaed, oapeoialljr oo (be aiuma of interior navignUe rivers, 
end there haa beenaoorreqianding increaaeintlieoatlayafor 
sach purposes. A very useful life-saving service haa also been 
catablisbed along the iwacoaiit*. The right and duty of the 
KClierjiI govoriiini-iil | i priAiili' .^Mh jiii!'< l i r.iMmiorce hns 
ran-ly ln-i-n orriou-^'-y i| ii-'tii>nfd, and an ininiviuo amount uf 

useful si^rvico haiilx i n r.ii.i. red by then towaUccreft engaged 
in domestic and foreign trade. 

KXPAXSroW or THR UOHT-IIOt-SC SYSTEM. 
Tlie cxtraonliiiury i Mi nt l'^ \vlii( h tin- li^ht-houw Ky^loin 
has expanded 8iii<'4> ISiiii n F^h<lU ll hy the annual rriKirtd of tho 
lighthouse boani, muilo to tho Si.'i rctury uf tho Treasury. Tlio 
report Cor the fiscal year ended June flOth, embnces an 
eitinale<if|84'M|00Obr general •ppiapnBliana,Midfl,M6k2>''<* 
for apedel appropriations, and it states that at the close of tho 
year there were under the control of the light-houan establiiih- 
ment Ae following-named aids to navigation:— 
UghMteosCT sntl Itghiod beaoons, including slake lifbls, in Ttainl, 
8Uib,an<l RlKt>.th Ll(bt>hoosedlilrtctt M 

T.ifthl.«hi|M In |Mj<ii(:oii 

l''ft''t"-'*h fur rrllt'f »«•««•••**« t«*«*««*> 

Llghli-d buo,\A it) |Hjiiiti in 

yog algools o)«ra!<Hl b.v N' am or lii>t atr ....<..... 

Tag nignalii n[K.raii^1 t y < lock-work 
III ir Mil li^lita on lliL- W'.'^ternill 
I>iiy or unli£til»i beacons ...a.i 
Whistling bnojri in pasiltee»ii 

Bell buojrt in position , 35 

Other buoj-a in position, iticlading 178 |'il<' l>'i lyaand Slakes in 
Fifth dUulel, and 14 buoy* in Alanknti trslen 1,712 

In the conatmetion, car<-, luul mainlenenee of theae aids to 
navigation tbeve wen entplojred:— 

» 

> 

s 

Ught kaspsfs. inelndlng Isbersia la duugs of wtatsfn tint Ughlal.WT i 

Other emploria, IndadinK crews of Itghi-ihlpi and ienders 60.1 

Duriiik.' tSiat year tl.crc had hi'cii «n iii' r- a.-i- ■ if li^-lit<xl , 
aids and 'Jifi unh);ht<'ii aido to navigation, inaiiing tiie nuinlicr I 
of the former l.Hol, and of the latter 4,284, a toUl of C,CS5. 
They were distributed aniAng fifteen districts, into which nil 
portions of the oceanic, lake, gulf, and river regions to which 
ligbtbonae or anakigoaa aide lo navigation bad been fluniahod ! 
■re divided. In adAtion to the genacal aupervitton of the i 
light-houiw Ixiard, each of these dlatricta la in K|)eriiil charier of 
an initpector, who is an officer Ol the United htMes navy, and 
an engineer, who belaogi to the engineer corps of the United 
Stalm army. 

The numlier of the aida to navigation of eacii claiw which 
were fbmiahed in 1885 on tiie various ooasta and riven is shown 
by the following table:— 

Mjfgjc ^ _ naaiaw 



AMa 



AUantlr 
siMl ipiir 

3 

130 
(M 
08 
3i 
IT 
130 



Tliiril-onltr light* 

Thrn'-and-H'liiiir-order ligbta. 
Fi.iirili .mliT li,:hla.......... 

Finhorl. r li^lita 

eUth-nr ii r -.i^hla 

Ix-ua latilcma.. .............. 

Itanf;<i Ii-ti3ies........... ...... 

Itivi r Il,:lit» 

Rcfln-liir. 

Light-ships in iHMitien 23 

Ughtadbners 4 

Total HghtHl aids ta 

Fog •Igniil!! ii|>rrst)ij by xlraia 

or h.)t air 34 

Fog aiKials 0|M!nit<fl l>y clock- 
work lU 

Day beacun« 2;o 

WbiitlInK buoya 27 

tM\ buoys 31 

Other buoya 3.190 



IS 
4 



SI 



21 
B 
OO 
31 
M 
4 

• 
4 



Tota! Otr 
Klra*. cniira . 



n 
u 



i,oet 



us 

M 

63 
17 
1.M0 
» 

a 

4 



6 
8 
IS! 



I 

MT 

m 



1,061 i,eu 

71 

131 
314 
35 
35 



i,«at 



4^ 



Total nnlightedai*....a»ai» S3t 
Total aids to Mvtgatieo 4,»0 m 

TIIK lAK'ATlOS OF TIIE DISTRKTS 

anil number of aids in each in 1&B5 are shown by tho following 
•■talemenla: — 

The JM dUHd eitenda ftom the north-eastern boundaiy of 
the United Blatea, Maine, lo and inctading Hampton baitnr, 

New Hampshire, and includes all tho aids to navigation on the 
coasts of Maine and New Hanipsliire. In this district there 



•..•••..*. 



m 

10 

s 



•«*ee*««*e*ee«ee*ee«»««e>* • 



22 
7 
4 

71 
m 
i.oni 

3t4 

sr, 



I.iKlit.|n'nM-« iiDil ii :liti-l iM-aomt \ 

r>jy or iinh^lili- ] h- iu kii. 

P.>){ nignali r.i-. il lij Mrsiin or bot-sir COgilMS. 
FoK aipiala otxTJit' I l>y <:1<h k Week.,.........,., 

WhtatlliiK l)U"v-< ill jMiaiUoo.... ...••.«•••...... •.•.•.••..■.*.. •> . 7 

liell buoya in i-uMli ni 10 

Ollnfr bn<y» in -ii : n 4AI 

Sicaiii. r Ir >, \niny [i ndrr BtiJ fnraupply and inapwtion 1 

(i««amiir Uyrtle, uacd (or cooatroction and repair in lbs fint and 

1 




1 

m 

M 



e •« a 

M 
I 



*e*» 



I 
u 



Tht leeond dUtriet extends iVom Hampton iMlbor, New 

llam|>»hire, to OiKMelrerrv* Point (entrance to Bnaaud*a bey)( 
Ma-vachusett.', enilmu'cH all the aid.H lo navigation |M Iheeoeat 
of Maw<achu»etti4. In this district there are — 

hight'hou^m and liglilixl hsetOOa.... 08 

I.iKht-ahipa in |<niiion 8 

Light ahlps for n\u t 3 

Day or unllj{lit<H] lo^iinn , St 

K<>K algnali operated lir stram or lint all UlnSS T 

V-tft, alitnals ofx-ratol l>y ihn k srork S 

Bell bijat in |Ki>«iti'>n 1 

Whi.flir.i^ buoya in |)aaition....... 0 

Btll h<::,yf in posUion S 

Other liii'pya in |io9!tlnn 4i5 

Ic« buoys fir winter uae. 8 

fileafncn Vcrlwna and Putnam, buoy tenders and f)r >npj>ly anil 

lnap«-<tiiin 2 

StsamsT Myitis, uacd fur oonstrudioa and npsir in ths first and 

aseeoddMiMk 1 

Thtmri dMMel eitanda Jkon Ooaeriierqr Point, Haaaaehn- 
iH'tts, to fnetudo Sqnan Tnlet, New Jeraey, and embracca all the 

aidfl to navijjation on tlio wa and sound roa:*tH of Itlnxle I-'l-iiiil, 
Connecticut, and New York, Narragaiiwtl and New York Imya, 
I'rovidence and Hudson rivers, Whiti luill Narrow*, and lakes 
Chainplain and Hemphreuagog. In this district there are— 

LiKhi booie end Ughlad beaeoML U6 

LiKht-9h!|i« in poriiun 6 

Lii;htahl|isfori«lie£ g 

IJ^hted bnoy 1 

Day or onligbted bsBOaas. ...........*.... 41 

Fog slunals ofiersled bj slsem or hotieir englnsB. •>•••>•< tl 

Pag bells openled br dock work. ..».»....«« tt 

WhtatlingboBirainpasttien. • 

BslttNHqrabiposltini. 4 

Oihs* bnora hi pmitian 614 

aedOKtns, bnoy taadsn and Ibr supply 
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rFem, uaed (brrapplfing wtUi illuininsting end clctu»inK 

I Um light (tations of llio AUanlio and golf coaita.. 1 

» MiNl«toe anil Once Darling, uwil for wolkl of eoOltrae- 
tlea ud npair of light bauoca, fiig tignuU, &c 2 

TKi fourth dUtrict extends from Squnn Inlet, New Jerncy, to 
and incliuliiig Mt'tomkin Inli l, Virginia. It iiulmlcs tliu Bt'ji- 
coasLs of New Jernoy Ih Iow ihn HiKhlajids <if Navcsink, tlio 
b«y-C0Mt8 i)f Xew Jersoy tiiid Dolinvuro, iuivit:;!l>lc3 route of tin? 
Delaware and Schuylldll riven^ teacouU of Delaware and 
IfaiTlHid, and pwi Of the MMout of Vijginiik btUsiRa- 

UghHiewiM Midi YmMum 40 

Ligbt^ipal»|MiiaMk.»......* 4 

Ugbt^ipftenlte& 1 

Day or aollgfaicd b«aooD i 

ragiitDalaopmtcdbrateniw toMr«nghMi.. 3 

f^al^BtaaiMmtedliriloekiPaifc. 7 

WUaUing booja ia poiiUaa B 

ndttaejrala poattloB S 

IiMlMbOQjraiBparittM s 

Oibwtaugptia poMoo ....ISB 

W t a u r OeiMilBBi. boey ttnAtt nA fer wn>ply and liwi w etl wi . . . . I 

The fifth ditlrici extendi fnun Metonikin Inlet, Virginia, to 
include >"ew River Itilot, North Ciniliiiii, mik! i inl r.n w jwirl of 
Um MMOa»t uf Virginia and North < '.ir. <li;ia, < -^ajK-itko bay, 
Uw Mmiida of North OaroUoa, and Ihe Jamea and Folomao 
livani In thii diitrict there an— 

Ligbt-hooMs and llgbled btawM N 

Day or unligbted bcaconi. M 

Fng iiigiial opersti-d by aUaat cngtne^ ......i... 1 

FugaignuU ajM-ratcd by dock Work ti 

UgbleJ tm > -> ill i-oaltlOB ...*,*..«.,...................... t 

WbiMlluK l"iny ill (Htsidoa 1 

BtUbuoya ill poaition 9 

Otharbiioyi in ^loaition, ioctadhvitltbaagriaiidalika. 1,036 

I in ttamtmeOam and np«lr„ i 

) BaQf •odVfoltt.bMrtaadmaBd flMrlap|ll]r•a4ia■ 
.. s 

rVofthOvoUaa. 1 

rAtdUkdlWHW extends from New River Inlet, North Caro- 
littt, to and including Cape ConAveral, Florida, and includes all 
the aids to navigation within these linitta un the ooaals of North 
Ctooliiia,8ouUiClwolin»,Oeoigia, and Florida. latbiadiitiiat 
there are— 

Ijgbt-liouH!! and lightoJ tMacuns 110 

Ligl>t-»1>ip8 in iHwilion 3 

Liglit-sln[>3 for rrlirf 1 

I.ighti'd buoy» in position 1 

Day or un lighted beaomia 22 

Fog U-lls operated by macbinery 3 

Wblatling buoyt in position 4 

Bell buoya in position It 

Olber buoys in position 258 

Bteanier Wistaria, buoy tMxIcrand iL'wl fiirin'f»ctiim and supply.. 1 
SchimiiiT riiiMvw, u-Hil fur (■iJi:f:rii:'*.!uii aiul rrjciir 1 

Thf. tftyiUh Jittrid extends fruiil just foiilli of Capo Canft^enil, 
Floridft, to the mouth of the Pcrdido river, FUiridit, and ineludea 
all the aida to navigatioa on the Atlantic and gulf ooaata of 
Ikrida within flnMUmlta. There ate in (hiadiitrfot— 

UliitheBiieaedllghWHwieeBe... 19 

Ilqror«BU|hl«dbaMaae 40 

WhMUnghuoyahipeiRiOB.......... l 

Other booya in poaitioa , SOI 

, boor iMdw and iwMvgljr and ImiMetloa. l 

IforcoMlwrtton and rtpaln In tfaeaerantb 

1 

naed Ibr eoni tr ue t len and npiln In the 
I and eighth districts 1 

TJU eighlh liistri'l extend." from the nionlh <>f the Pi'riliihi 
river, Florida, tn lln' inwiilh <if the Kio (.Irumir, tl.e 8i,iitlii.Tti 
boundary of Texas, and includes all the aid.i to navigation on 
the gulf coivtt within the aUne limit;), and the Mimiieippi 
■onod, lake Foatcfaaitiain, lake Maurepaa, and the UiiaiHifii^ 
river betow New Orleans. In this district there are— 
I^booaea and Ij^lsd hsseana (huJaJtagiU stshe lli»>i en the 

Mlwiaaippi rt«(i) M 

liapsriilon 1 



Day or unligLtod btacuna 8 

Fog signals operated by ataam or hol.a!ret)silHe S 

F»g signals operated by clock work. C 

Wlumling huoys in position 2 

Olliir liiiiiysin iwiliun M 

Sti'stmrr i'arijiy, hn)y tender and Cw supfilr aadlBspaction 1 

Steamer Arbutus, lur coutnelloo and ie|iaiia in Oe ■e«eathaad 

elfibthdistrieta , | 

Schooner Migponetie, foteoMlnietion ssd Mpain in the ■ercnlb 
and eigklh dialticU I 

[So Npartof (he ninth dialrietwM made in 1886^ Ifot Ihe 
eieatlMt of a now district was recommended.] 

Theltnlh dUlrid extcnits from the month of St. Regis river, 

New York, to iii.d iiii liiditi>;(ir:ijwy Inland, r>etroit river, T-tii hi- 
g;it), and eiiitinii e.'' nil the aids to navigation on the .\nirTi>. an 
bliores of tlse Hi. l.;nvrernr river, lake ( hitari. i, hike t>ie, nnd 

the l>elroit river, within those limits. In this district there 

and lighted bcaeoee « 

ngaliealieiNntsdlvckiAwQrk. S 

BoeyaSnpoiMen , .IM 

BtwuBw Bass, bneytendsr and to r s npiilyaiidlnipsaltoB 1 

TV fl'-fv\lli i!i'Jn\i enihraces all aid-t to navigation on Ihe 
northern and nitr'.ji »e.-<tern lake* nhuvo Gni«sy I-land Lij^ht 
station, l>etr<iil river, nnd irirluih i hikei St. C'lii;r. Huron, 
Michigan, and Superior, and the stniits connecting them. In 
this district there are— 

UghMuosssand Hsbted bsanana. 140 

Day or aaUghted bsacona. i 

FogsfgDaUapsniiedhgrstssai SI 

FogaignalsapamMlvaloA woA........... 9 

Ball booy in position...., 1 

Olhsr bnoys in porfUiH ...Itt 

8ttaaMrIMiUa.baorlBndareBdtesaniljandinvsaiioB. 1 

flliambai|ieWatiinBtaa.iMdbreGMlniel]onaadispalr. 1 

The tudfth tlulrui extends from the boundary line Iwtween 
California and ilitxiro to the Itotindary line helneen California 
and Or^on, and embraces all the aids to navii^ation on the 
ooaaUaadhayiof CaliCoimia. In thia district there i 
14gUI 
Dqreri 

Fegslgnala epswiid by §!«■■» er h ot i t reagtHM.. ................ U 

VogtlVMlieptmeilbrfleekwMk. a 

WUsOtoitbMiietBposlUeB.. 0 

BnoyslsyeriHon M 

fltaamer If ansanila,bao]r lender and fltrsnnilF and inspsetiaa.... 1 
Thf tkirteeiUh dittritt e.^tends from the eOUlhem lioundary of 
Ore^'on to the Ixiiiiidary between the United States mid British 
( 'i •l iti.l ■ill, uii i enihraces all ni<ls to navipation on tin' I'm i lie. 
coa-st I >f Oregon aixl Waaliington Territory, and in the Columbia 
and Willnnietto rivers,atnutaof Fuoaand P^gotKNiod. Then 
nro in the district— 

Light- boMsss and llglitsd bweons. M 

Day or unli|;hted beacons 14 

Fug signals ofierated by steam 4 

Fog signals operated by clock worlL... .............. ............. 1 

Whistlios tmoyslB poaitien.... 1 

OttasriHMvsiapssitiaa. ........U7 

stsuHtShiibri^taejr tinder aid fevaqwlf and hMteeden 1 

ThtfualmA iUfU ertendafimm Ilttdburgh, Bl, to OsitQ, 
III., a distaooe of 9M niile% and embmcca all the altb to navi> 
gallon on the <Miio liver. In this district there are- 
Fixed beaeon 11^ 410 

Floailnffbeaooalighia a 

Sieanier Lily, for sujiply and iiis|iertion I 

The fijtrenlh dUlrici e.tU inJs on the >Iis.sii*if)pi river from the 
heiiil of navigation to New ( Irleaiis, on the Missouri to Kantuu 
t-'iiy, and on the Ued river a di.-tain e of S niile.u, iK'ing, in all, a 
distance uf over ifiOO miles, and embraces all tlio aids to navi* 
gattoiiritUn these Umita. In this district Ihece are— 

Deacon lights MS 

IStramer Joseph Henry, tir supply and Inspection 1 

Steam Uundi Ivy, for supiily and itisjiwtlon 1 

It will lie seen from the above statements that the opemtions 
of Ihe hght-butise system not ooljr include a variety of appli- 
far aiding navifatixnon all national ooeanio^gal(and 
nailB, but alio maoj riser Ughti^ Ihe Bnnber ef die latltr 
ia UflS being l,SOd^aad «ha riven Illuminated '■''■«*-c the 
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nT«W/n, DeLavare, Jajnea, PciUxiwc,Ohkt, I>etnHt, M^iBu«ppi, iml malt a marked tendrccr to a no(abI« improvemtnit U 
MimtAxn, isjii ('•AnmhuL. nearly all jxhqU, at all pfriods, eitber in their number or cfaar- 

Tte akb are BWMwfllf, to mmm ozicnt, in • | actcr, or UKh raitecu. «ad m new m tibodm of ligbtiag htm 



UGHT-HOUSES AND UGHTIXG APPARATUS 



riuus fintgmt tatk praaalod waa ih« cooatroctioo of B^it- 
■1> Imom^ MM fllvUdi an in localities that Kodmd their 
«wiiM pMdiarir dttcnk. At Cnt • i^le of Mvbitoetw* 
iM <>i * 8iigtl>«tofib<lln»Hglit-!>oq»inlJiecoiialiywB» c lo w>y 

kdii'-rt^ u,. rr, T^-iPtirif^ of a sr/.id stoo* efillee circnkr or taper- 
injf, »iih til*: •rnaU'--t <1lanif t<-r jK-wiMe frur the eonatroction of 
a ifiiral »tiirra«<r in-l ju«t t-n'.tjzh »|JU »• on the U p to proride 
r'lf'fn for «u< h lijhlj as were n»-'< win'. Dut during later ye»r« 
Tani/'u! •^»-^ i»tii>n« from tli'> '.id itvlp were aul}<'rni«i, some ' ' 
wiucfa oooiiA of tba crccttoo of ligbt-houAr* of a rbaa beM 
ihnilifd by tbcir tide of trtm •k«letoa tower lisht-bouMa. 

Aa aiticle oo ligbt^woae engiiteering, aa di»|<laf ed at the 
CSHMeBaUl EihiUtiopii, written by J. G. Banwrd, of the United 
States army, and {/til.il«h«l in ilio Trar.i<*tii"tyi of the Ameri- 
can Hoci»ty of (iTil Enjint*r«, »ta!>-« that iIjc lit-'ht ho!i*c on 
MilxH'* l/^gf, a bf<dv <if rfK at ih'' entriirj^i fi Ilo^ton harbor 
wac, at that da!/-, "'.:.<: ni'<-l irii[--ri:ii]t < :i;ir;' < rltig «■ rk that 
helonga to our lit'ht-K<.u««-- tyum, imjKd it riaki, by li.c 
cnginceTing dil&cu]ti«8 •umir<unt«l in its erection, and by thr 
■kill and acicncoabown In the detail* of ii« ccin>tniction, among 
Cbo chief of ti>e gn»t »u lock light-botiaca of the world." On 
•eotmnt of thoM difHcttltiea^ he itaiea that "the ■tractorema 
■ade aolid (around a central wall) up to the level of tyic cn- 
tnace door. AI>ovc that there in n hollow, cylindrieal »pare, 
ftmifn feet in diarn< !' r, ar< h<il (.vi r at th»' IfTt i of tl e < fimicf . 
TllW ipace i» divnle'l into five .-t.iri' - l-\ fuur iron flo'.rs. TIiiim; 
five Ojmjmrtmr iit', mihI n "ixtli, irnm<iJialcly under thn lan- 
tern, conatiiule the keeper's ruoms, store rooms, 4lc" Work 
OB tUe ■tmctan wm conmenoed in U6S, nod leMnl yeen 
mra nqidicd for ite condetion. 

Another desa of 1igbt*honaes, of wfaidi noire than fifty bad 
been eomtmctcd before ISTC, are known •« ivrew-pilu light- 
hMtses, from the manner in whieh n f'nuxlnlion in secured in 
•and hhoaU, or otlu r f •riii!ilii<:i< in wlii'ti |" ii;;iiir diffirultirx 
exii't. Tlie fsr»t ptni' liir>' <.f this i lii—i was erf ctixl in lW7-ri<J 
at Ilrandyw irn- >-t..i.il, near the mouth of l>elawnre bay. 

In oth< r itinlanreg fmindatioiin are W-i ured by ordinarj' 
methods of j>ilo driving, or by excavationn of rock-i. 

Ibe b«igb( of lighl'bouses varies greatly with tlie require- 1 
aanle of d^ Anal loaditiei, and in tto eaaaa where an eleva- 1 
lion of at least ISO feet is neccesaiy, special efforts mu.tt be 
made to olilain a secure foundation, and all other etentent^ of 
utiibilily aipl wi ll-devi'ie<l interior arraageiiient». 

Olh' r li^'iil hoii»< < r>«; only ft eoniI)«ralively small (lislanre 
alxjve ibi- BurfuK ..f il.i -urrixinilinL; or adjarent water*. One 
of Uii« cIbm, on wijich a f^K whii'tle operated by Ktenni is UKcd, 
in addition tfj the dinplay of lij,'!.!.", completed in 18s5. It 
ia located at tho west end of lake Erie, at the mouth of the 
Detroit river. The foundation |der ia composed of • crib bnilt 
with ISXlS-ineh timben, with solid bottom of ■aiMslsed tim- 
ber, both iidea and botioni being calked, the whole filled with 
concrete to within 4 feet of lake level, the eui ^tone naaonn, 
being, backed with concrete, rining 11 ('-( t aUn-e the aame 
level. 

Tlie t'lwer in I(M•«t<^l on tho south end, anrl is the fruxtruin of 
n cone f> < i hitjh, fi 'rming 4 stories, <<urniounted by a main 
galleiy deck, a cylindrical watch room 10 fvct in diameter and 
ttttHhif^. The lantern iatMMided, and of the fearlh order, 
of the standard pattern. The feg-cifrnal hmwe la located on 
the north end of the pier. The lot; signals an la duplicate, 



of a 10-inch whistle, a ."X^-bone power locomotiTe 
boOar, n 4X9 inch Tertical engine, whiMle gear, whistle Tahe^ 
fesce punp^ and ins|Nrator. There ia aleo * boileriroB water 
tank of CO cwbie feet capacity, wiliiiiaiit to Ml one beilfr with 
water. 

In connection with the lighting of nTers a clan of ligbta 
fx-vuliar !■> the I'niteii .*tjite», ktiown a* rtake lightit, and »hii'h 
are U!k-<1 eiten*ivcly on the Mississippi. Mi*'<:i«ri, nn l Ohio 
wa* a<! iptfd. They were substituted in lieu of permanent 
structures, on account of the Tariability of the channels of 
tbeae rivers. They conast of n huge lantern or locomolivo 
head-light awpended from • post or wooden scaflolding easily 
lenovaMe, and genetally called n atake,OD the banks, the posi> 
tinn of «hioh maybe shifted to c Bf t eapond lo the ahUUngof 
the cbanneU. 

ct nor uomns arviBaica 

uw-d in the light-Vn -uses of various grades remarlcable progrrsB 

h. -is Uen made. \\ iih the increase of the number of light* 
houaea along the coasts the ohjtM to whick they i 
eit end e d front ind i catio n e of theen twn eeaof I 
and harbon to an illnnination of the entire ooael; and it be* 
came necessary that nienns shoold be devised for enabling 
mariner* who were approaching American shores to distin- 

i, 'ni-ii IttHitn the different li(;ht-hou*fs. For this purp<'«e, as 
well ns to increase tho aquntic area that can be illuminated, 
when nece.<*arj", a rarif ty of ingenious devices bsve Vie<>n in- 
vented and applied. Tlie methods of creating disttngtiishiug 
featnres include the following: — 

(I.) By grouping; that is, by Iwiilding two Hgbts in ckMepiox* 
imity to each other, ao fer apart that at any distance they 
will appear separated; and sulBdently close, that Ihagr will 
always be recognized as lielonging to each other. 

(2 ) By mean.'* of coh n» (p<l. blue, and green light.) 

(.'i.) By means <jf piling tlic light a varj ing intensity, in such 
a way, that within » certain period of time it decreases from 
grc:tte.'<t brilliancy to entire darimesa, and then sfain increasea 
to grcateyt brilliancy. 

This latter metfaod is the one noet frequently «(a|doyed. 

Variooa ithiminating linida have also been oed at varioua 
periods and places, but mineral oil has of late yearn been gen- 
erally used, although nn electric light wa.-? succtwifully intro- 
duced in Hell (lute ehjumel. near the city of New York. Tlie 
varieties of liKhl-t pr idu <il in tho stalionarj' light-houses of 
th( I'niti il ?;tali fl are diicfly the following; 1, fixed white; 2, 
fixe<l red; 3, (lashing white; 4 flashing red; !i, flashing while and 
red; 6, fixed white, varied by white flashes 7 fixed white, var 
ricd Iqr nd flashes; 8^ fixed wfaitci, varied fay red and iriiite 
flaelies;4^IIaahingrodandwhite. Tbeeeforauareftirtherdivai^ 
sified by variations in periods of intensity or other methods. 
Aside from tho use of glass of various colors, and lanips of 
great illuminatinK (" Wi r. tlif <li-i:<-<l ctr« i n are pri»liii edhy 
wientific coiiiliinaiinns of rellectors or refracting apparatus, 
worked by el<H-k-work. 

Independent of the aids to navigation furnished by ligfal% 
there arc a numlier of fog signals operated by steam, hot air, or 
clock-work; a considerable number of day beacons^ aooao of 
which eonsiat of wrongbt-iron abafta painted in oolora that will 
attract attention, and a largo nunil«er of baoya 
whistling buoys, bell buuys, and other buoys. 
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THE COAST SURVEY. 



niHK chjinKHorii'tii' iincrrtninty of governmontal opcralinns 
relating to transiKjrlation rcquirementu i» illuntralcil liy tlie 
protracted po»tponcn)cut of ctlicieut meiiMires for ourveying 
the extemivo coasta of ihia countiy, and detecting their hidden 
imgtn during one period, and Jugt oatlayi of queationaUe 
otili^Blotberperiodi. U dow aMoa almoat ineradiUe thai 
tfie Ibit attampt to oi]gaidn a national oooat lurre^ waa raado 
in 1807, and that dctipite a comideniblo amount cjf diM-ussiun 
and preliminary efforta, inlrrminglpd with a few artuni labors, 
a ([Uiirtcr nf a i < iitury t.liiiw<-<l l.< fi.rc .i ci 'i;.s(-»iirvi'y ••yi'Irin W'a» 
liiuUly ci!tul>li.-liL'«l at firel tiiulfr the dircrtinn of V. 11. Hassskr. 
BtiU more time trail rpquircd to Acnire llic c'8tahli«hmpnt of a 
oonprebenaive mods of procc<lure, which be^'nu with the ap- 
paintnMBtom«C A. D. Bacho, in 1&13. Under his direction 
exteoaive opera tiona were ikillftiUy and eoonomiatlljr coo* 
ducted for iieariy an ndifitional quarter of a oentuiy. An im- 
manse amotint of uacAil work vnts porftirnicd under the direc- 
tion of his succcasorx, but romparativoly ro<-rnt operations of 
Coa»t-»urvoy Ki!]>iTiMtf-!)<ii'iit< have Ikm.-ji \ itvIv rritiriw-d, 
partly on the ground of itiollicient or cArclf.>is nianapcnirnt. 

An almtrai'l of a report prcsenleil to Congrcw in May, 
1886^ bjr a committee of which repn^«eni«ttvo Herbert, of 
Alabama, waa chairman, aaya iliai " in regard to the coaat and 
gaodetkaum^, tba report refer* to the Cut that after an ex- 
penditure of over tBtjboOjOOO and an exialenoe of more tban 
three-quartera of a century it has not even completed the first 
HirTcy of our coa«t line. The loose and corrupt management 
wlii< li wan discovered by the investigation under direetion of 
the S<'cr( tary of the Treasury last summer i» alluded to and 
many of the incidents of cxtrilvAgiuico specified. The report 
then »howa that the bureau baa aoiq^ icientific methods 
instead of practical reeuUa, haa made dow prc^rcM, lion in- 
dulged in tmaeecMqr and expcMive topQgmphjr whkb coat 
■bmtt tSW per aqaara nilei and that the dangen of the ■■• 
have bean neglected. 

It ia recommended that the coMi survey should be under 
the Navy Department for vnrioua rcu»on4, chielly becauM) such 
aurveys are under the conduct f xclu.^ivdy of llic marine minis- 
trice in Great Britain, I-'ram c, (ierniaiiy, ItJiIy, Austria, Japan, I 
Sweden, Holland, Chili, British India, Portugal, Denmark, 
Spain, Busein, Belgium, Norway, and i«Tn(F^u<t Indies.) In 
liKt,Uia)MlieTedthatin no eotnilijr except the United State* 
can iodt it mmgr be fooad conducted in other depnrtmenta." 

A cootraferqr bad ariaen, partly from a dceire to seeuro a 
tranafer of (he direction of ooostHiurvey operations from the 
Treasury Di piirtrneiil to llie Navy IH j.:irtincnt, ami partly 
fnun a fe^ iui;; among odicials lonnecled with tlie geological 
survey, that there h.id been undue interference with its opera- 
tionx. The nature of the iMuea railed, and character of the 
ci>niplAi(il« n)Ade, are indicated bf the Mlowing aitido from 
theBottOn Journal, on 

TlIK Mini|oI»i or THK roA'T KI KVPTV. 

"Ijeutenant (ieorgc I. Dyi i s ]i;q>cr oil 'Tlie .'^urvey of the 
Coast,' r<>printed fo'iu ilif |.r;n iM'ijm-. <,( the l'mt<'(l Stat«« 
Nnval Institute, inakejt a strung prciscntation of ar'^-iirneiit!* for 
transferring the work of the coaat aorvey from ( ; h ■ Tr' aMi ry to 
the Navy Department, and for oanyiqg on the work with a 
doaerr^ardtotheneedaor nav^alen. In eveiy other coun- 
try aare our own thia work devolve*, aa a mattw of course, 
npon naval ofllcen. From 18Mtol886 Hwas conducted hy 
the Navy Department, but since the latter dato liii> f irnir '! a 
part of the Treft.»ury Depiirtment, mnstittilinv: imtciii aily an 
irniepcndent bureau, .'^■vcral lh:iit;-i \'.:i\r r. -ullc^l. The work 

done baa been very ooatlyi it haa been ue«dleaa|y minute; it I 



has had abotil as much to do with tnpogr.iphy as with liydrfv 
graphy, and that part of the work which rejilly pertaiiui to the 
coA8t8, and which is neceasary to tltc Mifety of morincra, baa 
been delayed by the preaaiue of work of a different aort, which, 
whatever ita adentifie value or interact may bo, i* foreign to the 
origimd patpoae of the aorrty. The preaant thk, Coaat and 
Oeodeiie Sarvey, waa not logi^aad until 1870, althoogh an act 
WAS passed in March, 1871, which legaliicd the determination 
of geodetic potnta in each state of the T'nion and acroM the 
continent. Ai»i.5tant Haker, of tlie ."urvey, tc^li ['.< •• ili.il '.tinc-o 
the creation of ibe survey by the ucl of 1S(>7, the iicld <jf the 
survey's operations has been gradually extended, until it now 
by law embracea the entire United Slates and the water* off 
the co.-i.»t to a limit incapable of sharp detinition.' The vcanH 
of thia loise axlanaioo of the field ia that the coaat of the 
United State* ia not yet aorvigred, and then are portionaof it 
where any vessel venturing ia aohjcct to riaka which, at thia 
time, ncftrly eighty years from the commencement of the woric, 
place a high dcLrr'. c of calpabilily on thi.s orf;:»r.i.'atlon. On thia 
point Coraniaiiilcr Uurllett ."ay.'. 'The triiingiilatmii carried on 
by this orgiuii/ation ban been of the most refined ami expen- 
sive cliaractcr. The topography has been eiccutetl with the 
Utmost elalKiration. Tlic t liuractci of iia work, from a scientific 
Btaodpoint, cannot be aiaailed. Bui in the meantime the 'aur- 
Teyoffbe eoaat'haa diigged along, and no time la yet act for 
its definite completion. 

For the rcjwon, then, that the accomplishment of its princi- 
pal object wa-H being delayed — indirectly, jKrhaps— this or- 
ganization a-H.'-unied a grave reaponaibility in not changing its 
methods long ago. 

From the suindjioint of the sailor, who haa to venture into 
unknown waters, how can the exfMUditan^ by tliis organiza- 
tion, of milUooa of mooay for puipoaca mom or haa foreign to 
a coaat aurtey be joadfledf " 

lUfllUUIA tuavnr. or pomf of thc i.ir.irMnOB AMD augf 

SL'BVEY OP£BJtTI0N2t. 

A considerable proportion of the labors performed in cci^ 
neetion with the ooaabmelion and waiatcoance of Ught-houaa^ 
and the coaat mrray, required • luge amount of adentifie 

knowIed(ik and in the proeecution of the extenrive works by 
which additional protection haa been furnished to the coaM«, 
channels, an<l harb.irs uf this country a nunil>er of iiuj.orlant 
improvciiiciit.H wcie, friiiu lime to time. devi«ed whidi rellc-ct 
great credit oti th" ir ori^'iIliltlir?. llir general fact thai all 
classes of modem traii^tportaiion movemenia are largely based 
upon the application of scientific priac^ha to the proaaic but 
vitally important woric of mofiog panona and prope rty uualiy 
reoelveB lea* recognition than it deaerves, and there are fow 
fields in lAleb a Mi|^ nafc vt iatcllcelaal effort haa been 
re<iiiired than thoae Erectly connected wtth the protection of 

the ciriTi .I" ! -e imcii thai traverse (lie va.-^l di.'^tancc.s em- 
braced « :tlim 'ivaUT < iiaiiiiels of the I'nited Stales. If erroiieoua 
methf'(l.'4 have s. iinetinuM heeii lulopled, tlicy arc probably due, 
in a great measure, to the inherent defects of gnvenimental 
eflurta to padbm com^ealed tasks, which are not subjected 
to the oontemponuieaai criticiam of paitica who are oldigad to 
delkny a material portioiioftlMcapaoae* incurred. Itiapoatd- 
bte that the kriah bounty of tba urtioo, in auch matters, nmy 
be carried to an extent that finally thwarta the original objects, 
and aomething like thi.s must have occurrcnl if (be assertion is 
well founded that an expenditure of f-I.Wi.crrt for a coast 
jiurvey has not l>een fotinil «uflicicnt !•) !<c< iiri- a reliable survey 
of the coast, despite tlie uni|uestionable ability of a large pro- 
portion of the nen who woe entruated with the poifofmaace 
of thattaak. 
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RAILWAY CONSTRUCTION FROM 1860 TO 1869. 



FB lb* fint liflM in the UilaiT of 
om deeade wite—ad • niMllcr 

mili-a^'p than \i» predeoeMor, the rtom kmoant 
n\\\e* during the ten years ended with the cloae of I860, a^^nst dty-ade, in each group, each year, was a-* follow*; — 



of addHiow to 



aigOMSdiifncttwtCDTMncadMl Willi IflBBt IIm cMl war, 
tat % lime, leading to • total rwallon of new cnaiUBaiBa in 

many purtioni) of the country. The new milca^of dwwvgoth 



IMn. 

Total VolxM Fta!« 1.407.73 

L Maine, »» Hampshin?, Vermont, Ma^ 
aachuictta, Bboiie Island, and CoD- 

necticnt B.1V 

U. New Y' rk, r'cnn«vlv»ni», Ohio. Michi- 
>;nn, h.;,\nn, Minlanii. I»clawarp, 
New Jr r-«-v, atnl I>l^trictof '".iluml.ia. 2tX18 
UL Virvp.:!!.!, Wi-l Viriiliiia. Keiilui ky. 
Teni.. -'•.1-. Mi---:»sip|«, 

South Carolina. 777.81 

IT. Illinobi. Iowa, Mlniiil. anil 

Minnaota 246.77 

T. Looiaiana, AffcHMM^ Mid ladfaB tm- 

rit^rv 103.00 

▼L D»kot>, N> lit-.. 1.1. Kiri^j-", T' NfW 

Mclli-o. I'., I -.-a.! ,., W;. .Mnu. 
Lina, ri.iho. T'talj, .\r;.'Miii ''iilifrir 
uia, Nevada, Oregon, an J Wa^tiinglou 124.17 

Th« namea of the companies reporting thia 

1,1! rr 1 Tlir Vtl. K«ULA!ID 8T4Tn. IMS. 

}SiiE(^'tr hikI i'iW-aLa'juia 

IVyl'in, (';inton, Kltcbbafg and New Betlford .... 

h-yslon and lyjwell 

Conconl 

Concfjrd and I'ortjmioatb 

Oonnecticat and ratsainpoic IliTera 

l),-itrr and Nti»^K>rt .... 

I : L.,-'.<;rri M-'f ^Ia■^icllIl^^''l.■; 

Kuro[.ettn and North American 

Fall Rirer, Warren and Proridence 6 "9 

HanoTer Branch 

Honiatonic 

, Maine Central 

Hiirord and Woonaockct 

New Canaan 

New Karen and Northampton. 

Naw London and Noftbaa 

M«tr York and New Eogland 

New York, New Hateo and Hartford. 

Old Colony 

Portland and Ozlbrd Oantial 

Portland and Rocbeilar. 

R'JCk Ville. *.■*.■•■■ a ■ a ,..*......*. a , raa.a. .... 

South Manebater. . . a a ........•«.••• 

Sunoook Valley •..« 

Troy and OriTti fil l ! ami H'loeat: TuiinrI 

Oaocp II New YuitJt, PcHKHVLVAiti*, 
Ohio, Ml' Im'Iaka, Mabtlaxi', Dil- 

awaai, Naw Jiiset, DiatBior or Coldmsu. 



1«1 IMJ Wo 1361 lf«-, JSS7. I...,A.!r 

l,016.8S 730.00 i71.i» »71.40 818.73 l,«aM 3.S«0l6» 2,467.86 4.103.e» K,<m.X 



Mr nn ibm wtm >ut mm mjt 
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mtlaage ia 1800 wete aa IbHowa^ 
uei. tan. iM. uMa UB. 
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■•waaaaaaa 



Albany and SaMjurbaaaa.. 
AllcKheny Valley 
Bald EaRle Vall«]r.... 
BclTiderr-Delawna.... 

Brookfield (^>al 

Brooklyn, Bath and Coney 

Brooklyn and Montauk 

Brooklyn and Rockawsy Hrocl 

Bnflalo, Bradrord and riitiburgb 

Hurfalo. New York and Philadelpbla....... 

Camden and BarMnglon Ooaat]r«.... • 

Cataaaaqoa aad Fiogiiatllia.. •..•.••.»•••• 
Cdtawlifla. ■.■....«..■*...•«..•••.•...•».«.. 
central of Wew Jaiaiy........... ........... 

airaler 

Cbealcr Creek 

Cbtcaco, Cincinnati and LoniaTill* 

Cbieaco, Detroit it Can. Oraod Trtink Jnne. 
qndnnaH, Hamlllon and ladlaaapelliL.... 



■.•I 
«... 



3.(10 



• a 



R*a« 

•a«a a«aa 
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&^87 «*a« 

• • * • SiSt • * • ♦ 

••«• a*** 



■•■a aava 
a**a 



««• a*a« •a^e 



««a* a«*a 



6J0 



8.00 14.80 



8 00 .... 

« • a* • «■ • 

*••• llaflD 

••aa •••• ••#• 

■•■• •■•« ■•■• 

•••* ■«■• 

*••• •«•• 

•••• «*a« 



mid 



MSaCl 


734.79 


513.06 


1.108.76 
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58.00 










6.79 






7.78 




7.78 


.... 






3.0,1 


SOO 










34.00 






3.88 
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CtDdnDatl. IndUnipnllt.Sl. loots <tChica(o .... 

Clrrrlsnd SDd Maboalog Vallry 

Clove Brooch , 

Colebrookilsl* 

Colombia ond Port Deposit 

Colamban, Cliicaxo and Indiana CenlnU 40.30 

Oolunibos aa<] IIockiDg Valley .... 

Oonnrctinf; 

OarnliiK, Cowaneqii* and Aotrlm 

Comberlaml and PenniylTSDiA 

Delaware 

Delaware and Cheaapvake. 

Delaware and ITudaon Canal 

Detroit, Lanaini; and NoHbem 

Dorchester and Delaware. 
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JUnWAV COHSTSUOTtON FROM UM TO 1M». \^^ 



Pootcbftrtnin •••• •••• •••• •••• 500 0,00 

Richmood, Yofk Rirn and GhiHpMk* .... IMO ttJO 

RogcnTlllA andJeflimoa 4.00 .... Am^ 

St. U>uli and 8oatb-«uUrn (T lll MildlT.). S7 ic tf.M 

Saraonah and Cbarleauii w.OO OAOO 

darannab. Florida and WMttn. IXl.SO MOO 40lM 24 00 241.]0 

Sclma, Rome and DaltoD SMO .... WW Q2M 

8outli-wa(«n>. of Gcurxia 41.W 0.W M-OO .... D&OO 

Vk^iburxand Mfridlan..... SQ-M MM 

Waabinn^ti and Ohio 37 .V) .... .... ,„ fJO M.00 

WMiani North CaroUna., 71.00 IOlOO ILm 



nr. luoMi. imkt 

MiMooUi Umwn. 

BellctitleaDdSoaUMm niiaaii 14 33 14 2«l 

Boone County and BooDCiiine. 31.7a .., 217ft 

BooncTille, 81. LoaitandSaatbeni 95.73 25.75 

Oartbage and Barllagtoa • .... .... .... .... .... .... 80.11 90.41 

Oadar Fatta mmI MlaMMte. 14.00 .... ».00 IS.10 67.10 

Oedar Rapid* and WwMKlIUfV...... 10.00 .... 81.00 130.00 STIOO 

Oentml low* M.0O KM 4M0 

Cblcaco and AMMm.. 

Cbl««o.BaiUn|llHliBdQalncr • S7.90 90.00 IftOO 00.00 0000 MOM 

Chlosfo uftd BmIha flllttoli*»*a*« •*•*«*••• «»«« •••• *■*• •*■> ■■■■ ■■*« >■>• ■■■■ I2fl8 
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I HiA Stotts CttyM«»*»*«*«**o«*«**« •*•» SDOO •«■• ■••« «■«• ••«• •••« 48tt 

•■•■••••*«•• *••••« •••• 41<S0 l^iM Ili40 •••• ■•>■ «t«« 

9uklitth Bfld 0idMiQpsBiU||V»**** »••• •••• •»•• *•«* ««•• 

Ofwd ItomrlDBtak HTiATnoiiaiM 
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Baton RoDge, OroBse T<Mc and Opvlootia M.OO .... .... .... .... HOO 

Manpbls and LiUlo liock 86.00 .... .... .... .... 0000 

TUkaborg. Bbrarepori and PaclQe lOkOO OMO .... .... .... .... 10140 70.00 

Oaour VI. D^KOT*, NnaAtK*. Kam4% 
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■u, ItavMt, Ohmw *m Wi 
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iGHj^i LftwraiiOB lod SotttbCfD* ••••«• •«■• •••« •••• 90.00 «••• 10-00 OlaTS 

loyBtwortht AtchtooD md HdrtlHiWitBftt— •••• •••• ■«■• SIiOO 

HlHOUri BIWia ••■« *«•* •#*• •••• •••• 90*00 •••• OOjOO 
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urn. nm, vm iml ihl u». im. vm. laes. \m. ix-cip 

8«criaient« »ih1 Plucerville. .... 393 .... .... .... -iVi) 

Southern PmIAc IS.IO UM 15.H) 30 lOi .Ti 

TexM and New Oriemm <H.M 40.25 * 105 10 

Tf im nd Pucifie 20.40 20 40 

Union Pacific S3.I0 t»M mil. 27 4«1.4.i 471, (lO i:w,74 1,517.01 
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EFFECTS OF THE CIVIL WAR ON. RAILWAYS. 



CONSTRUCriO.V (hvindlpil from l,491t.7'i iiiilrs in im',<l to 
."iyH.W milpR in l.'^i.S, and llii ii .sulwoijiu'iitly inrivniioJ 
from 813.73 inilc« in to i.lO-J.&l miles in Ibob, the Utter 
being the Utj^ett unounl of cututruclion in uijr ono year up 
to Um( period; aiul thera M« Tariooa oUwr itrikiiv peeuJiaritte 
In lh« tmoont of conatraotiao in ptrtlealar MdiaoB and the 
entire country in various yeans, sufli a» the completion of only 
10,75 mll<« in iho entirn groui) of .Siutlmrn iitatcs in ISA? and 
the temponiry ccri-.iatinii nT nil \\rw cMiisirtictioti in theSoaill- 
wealem anil fur Weeleni suites an<l torrilnrics. 

A partial explanation of these dcvclnpniont.') and of variuUK 
other matters of great moment ta ftirniabed hy the fact that 
the wveolh decade marko tlio commaaeemeni of a now er»in 
the timniportation hUtary of tb« oonnlir, irbidi baa ila aalioni 
ftaturea baaed partly on the eventa and inflaenoea heretofore 
dtaeribed and portly on diangc« wrnught ligr thedfUwar wbidi 
OOoimenoed In 1961 and ended in 1805. 

K.tlLWAYa AS MILIT.VUV AlUUNtT*. 

AlilMMK^ few or none of the early nilm^ra of thia coontiy 
had been built with nfiuenee to nUitarjr raquinnienta, they 

rendered invaluable aanstanee to the organizers of each of the 
cont4inding armies in farilitaliiit; tlie prompt movement of 
men, munition'', iinJ Bupplics; iitnl in ;i finunoiul puif l of view 
the effects of the war, as nn entirety, wcr« very beneficial lu u 
nnmber of the northern nuhnyaand diaaatnoatotbeaoathera 
lines. 

The current of tnde down tho Miiwiiwippi wo^s uoevMMirily 
arroated by the pregwaa eCboalilitice, and (be eaat^xmnd movc- 
mant of weatem pirodiieeb ^ the lekci^ the Ohio river, and 
western conneetiona of the trunk linea, received an extraordi- 
nary impetus from the eaiitern demand for brcadstufTs and pro- 
vi,'«ii liiM. Tin- lili^ini'cs of the iiortSnTii t;iiiik tiuis ini rea.-'eil 
vi-TV rupiJIy, uiiil llifir ptL^iliun !!■' i lnsiiin l.s <if ind'r.-'iulo coni- 
nion-e was grrally iniprovctl l>y the (i.iiiSj'i..- ].r. .vi ■ il' il .■ i lM.^ing 
of the Mimiesippi river route and the temponiiy aanihihition 
of the rivalry of aoutbera routes. A number uf imporlaul 
DOfthem lailwDja saddenly obtained marluxl additiooa to their 
eummt wvaone, through (he movenent of aoldien and ciliie»a 
to and from the armies, and the great increase in the demand 
for all cloiwes of artirloe that could be used either for pearclul 
nr w:irliicr iiiirjidM^ Koiid« that had l>cen on the v«Ti;c of 
|iiiukru[i(. V IM ri' i ruil lifil to curn latyo dividends. The jintlini- 
( i'.i' iM,il i .irricrs were U iicfiUNl to an extraordinary e.xlent- 

The reven««> of all tlii.t oci'uri cd in reference to a number of j 
the southern lines, notwith^taniling tempontiy advantages they 
alao derived from militaiy traffic, as the eoono of events tended 
to make some of them the vietlma of bodi amies, and when 

hoadlitiea ended tbey were left in a deploniMe ronAtiOD. I 

AIUIHU ATT-M-KB ON" l!Ml.l:<l,M»i. | 

While very remarlcahic mechanical and engineering ad- 
Tsnoea wen made in the aeventh decade in a number of direo- 
liona^ as well aa eenaiderable addiUooa to mileage the ladioal 

improvement of many lines yrna greatly relaided by the evenU 

nnd exiKctieies of the war, the jit iwure of demands for in- 
ereiiwcd areoniniodalion-i <if HfM-ciiil kiiuN, the eiih;in( nl 
cost of lalM>r and inatiTialK. Kveiytliin.; lni|i)M rHil tn N>tne 
ruilroiuls during the war >ii-tiii il Mill.iti llie l«itii)ds i^l 

puewibilily, from partial to nearly entire de.strucUon, from j 
pecuniary injuries of the dircfrl nature Ui a ieni)x>raiy increase 
ot traffic and profits that exceeded the wildest dreaina of stock* I 
holdcm and creditors. Interwoven with eveiythlng etae there ' 
were alarming elements of nnoortainigp. lines bs the bonder 



KtjUeA, or adjacent to them, which were never ir riously injured 
hy armed foes, or never even nttaeke<l, were Milyectod, on sun- 
dry occasions, to imminent danger, or at least to well-grounded 
upprehcnsiuns that tluqr might ha Uado objective points of irr» 
aislilde imids. Baiiways were the moat assaibible things in any 
section expoaed to hostile inroad^ and they represented the 
kind of property that invading armies were most anxious to 
injure or de^itroy. Aside from the actoal devastation of lines 
which tenijnrniijly fill •.unli r llie control of an antagonistic 
force, fjreal eflVjrl.s i^f niihv.iy ronipani^ <ir their oiliccrs in the 
way i.-f securing timely military protection were at some criti- 
cal junctures helievr-<l to he niN^.Kaar}' to avert such calamities. 
Oeeaeionally a lurge portion of the working railway force was 
tempoiaiily pressod into militaiy service^ such aa helping to 
throw up enticnchmenla at exposed strategic points, or arma 
were fieeely distributed among them, and lliey were drilled in 
their tue, for their own protection nnd the prot<»taon of their 
roa.].;. On other oecisions \nTy,c cjuantities of ndling slock were 
t*'n){ionirily siiit to sei tions of a road considered least liahle to 
alLackK, and kept there for daya iit idleness, even at periods 
when a pressing need for its activity cxL^ted, until some 
specially critical danger had passed. 

Current dcvdopmcnls abound, to a diatreaaing extend with 
reminders of the perils to which various dasaaa of train neii 
aro expoiHHl, nnd their ordinary duties approximate in danger 
to those a«sumc<i hy soKliers, but during the war it sometimes 
Imcanie necessary fir fomo eiii««>j! of niilway eniployfs or 
ofiicials to aasumo extraordinary hazards, and they were piao. 
tically oonTarted inlo soMieii. 

TMBK-VT»LVl;I> .ITT.X' K O.V ILVtLROAIM OV l'EJfS8YLVA!:iA. 

At the time of the invasion of Peimsylvania hy the Confed- 
eratc forces under General Loo, in ISuS, fenrs were entertained 
that the lines of the Pennqrlvania Bailroad Company, and 
some of the antbmdto roads, and even the anthmdie eoal 

ii.inci, would be greatly injured, nnd these appnbaBiiaiia 

jirMiiij!i<Hl earnest eflTorta, on the part of llie oflteen of the 
ri-t,ii-ylvnnia Railroad Compaiiy, to im iio Ki .1, r.il .md state 
BUlliorities to make timely derensive ]ir. |>;>riiiii in-, wliieh hail 
a very important cfTeel n[inn the great f;rii^ci;li' (tint occurred. 
It is within the personal knowledge of the writer that when 
appeals for such action were flist made they excitnl much 
ridicule, although the sufaaaquant oouiae of events showed tbat 
a very praoring iwcesrity then existed Atr the eotww teeou- 
mendcd. While the bnltlc of OeUjabois was progieariag im- 
mense quantities of rolling stock were concentrated on portions 

of the liiH> of (lie !'. :iii»ylvaiu;i R.iilro.id near riiiladc'fihia, 
nnd the following reli ii th e Jir hnliject was made in tlie 
nnnnal re[>ort of En i, h Lewi.^. '.iicn gcneial twptfilltlinilflllii 
for tlie year ended December .'list, — 

"In June lostt the presence of a ho.stile army within the 
borders of tlie eommonwcallli, caused the thnxigh freight 
tnlile to be aoipended, and the passenger hmineaa to hewy 
much cutailed lot eBvemlww^hat tbon^ the dosepsox- 
imity of the enemy rendered ft pmdent to remove temporarily 
from the .Middle (Hvi.>^iin\ the rolling stock to a place of sjifcty, 
yet the whole |>ni|ierty of the eonifiatiy e>eapi<I imtouehed 
an<l unharnii il, ai'.d i; w:i^ < p.:il '.''d, m h,iJin '.t^ llie danger Wjvs 
removed, to resume it.-* operations in full. himI with very little 
dehy." 

Then were manysuniiar eveotaiof vaiying sigmficanes^ in- 
dudtng nmnemua caaaa In which aoeeoaa erawncd eflbrta of 
paitiea ■eol to ii^tn* lailwaya, fay teaiteg up tim^ dealnqnog 
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tNid|M,iuid dvtaras iolli>*K Mook. odmr pwtioni of the 
otMBby, to MUM of wbioh mora parliealar ntmaam it nude 
elaowhen*. 

iNjriiirs isri.KTEii t\s tiik iivLTtMOU ajid ouio. 

The foUowiug oxUacU Iram the Ballimora end Ohio mnniuJ 
report, made «in Oetobw l«t, laW, not oojyifcowe w h at occn n ad 

un that rend wliilo it vtiut under eontiol Of • hoitilo Jbcot, but 

typifies ciniiliir i>ri«-i't'<linj;s c'sewhere when ITnioa Amies 

K.iiiU 'i (Ki>.-:fSi<ioii 111' firithorn r.iilwiiy* tlu'v ilr^ircd to cripple, 
or when Conritlm.U' arniiea detiircd to injure (tuUthem roada 

tliat had fallen uixkr control of UnkD fDne*. lb* Baltimore 
and Ohio report ejiy.*: — 

"Oenenil po.w.iMnn waa tulcen by thu t'onfiHlorato fi»rc« on 
U^y 28tb, 1861, of mora then one hundred milea of the main 
alem, onhiaeiqf ehielljr the x^on between the Point of Bodw 
nd Cnmberiand. Oeeaaioiul aMfemcnta wen alio made, 
aocomiMaied by eonridiimlle diitiliction, upon the nada 
tween Cunibcrlnnd and Wheding^ and GraAon and FMrken- 
burg, during ih\« fiscal year. 

Tlio iirotrrtifin cif tlii' tiovoriinu ut \v;ii- mil r -^ilorcd tlirough- 
out the htie until March, 1862, when tlio reconatructioa was 
pressed with great enet|y« and the ned Mopened on the suh 
of tiiat raootii. 

Duriqf dtia period the doatnielion of the pnqterty, bridge*, 
and tradtt of the company wea of ttie moat eitenrive and aeri- 

ooa diaraeter. 

Tlie Iiiri;o ntid cii*t!y mnchine shops and engine house* at 
Mart:n«biir;; wi ro >;ri';itly diiuinRod. Fourteen l<n omotiv(»!i and 
tt'iiiii rs, ni;>i a l.ir^e ihiihIm r of riirn, iuu< li ni.ii liinery frotn llie 
eho]K>, luid j.ijrtioa« iif nine additiiwal enjfinr-i, worn taken fnmi 
the road, and tnui!'i>orted, by animal power, over turnpikes l<i 
eoulbera railwaj-a, and thua entirely Itjet to the company. 

Foflgr-twD locomotives and tendeis; 888 cars, chiefly cnal; 2.) 
hrldlSiV tndiiding 3 l*etwecn Cumberland and Wheding, 3 on 
the ITorth-weetem Virginia road, and the (;reat liridgo at Hnrjk- 
cr"« Ferry, enihraciiij: VS7 spjins, nnd a total length of 4,7115 
feet, were nlfso dostroyisl, or danmceil I i i> prent extent by fire, 
and iiumrruns enginen mill cars were thrmvn u.ln llie Potoniac, 
OpCijuan, and other slreiun-', Tbirty-i-ix aiul a half miloa of 
track wera torn up, and the iron and tmek li.xture« removed for 
use on southern roada. The lines of tel^niph for 103 miles, 
two water stations, and nneh other vahmble prapeitgr were 

also dii-troyed." 

INJt niES INKUCTED OX VABIors JiorTllKRN ROAIK^. 

The New Orleans, Jackson and Orcac Northern liailrcMtd was 
greatly iroptoved in capacity, and amount of roUiqg stock 
during 1861, and it was reported that on Jminaiy 18^1809, the 
Bne from Now Orlcens to Canton, Misrissippi, was in superior 

condition. On April 24lh, 1862, the rolling Bt<Kk and looomo- 
tivt'S were taken puKiM'ssiDn of by Mi»jor tiencriil Lovell of the 
C'onfe»lerate oriny, antl removed to the northern part of ibe 
ma4l, where it remained under his absolute control fur twenty 
d^S. It was then roatorctl to tlio officers of the ro.ul nnJ 
Operalad hj then during the remaining years of the war, «vib 
}m( to the ooalnl of the Oonftdenkte mililaiy antboiitiea, ao 
Ihr as opentiona of any kind worn possible in view of the 
sevat* it^nriee inflioled hj raids of Union forces, or contmta at 
various periods between the contending armic«. In 1863 and 
l.SIVt ihe liK-cinioiives iiiiii eiir« were nearly all destroyed. At 
the eliise of hontililies the line waa in the poKBeneion of the 
Uniuti army, and nt timl lime it wii.-i bi iii); iixed and in giK.Kl 
condition between New Orlejiust and us fjir north iis I'unelift- 
toula, 47 milea north of Now Orleans. But from thitt {mint to 
Brookbaven, a distance of 81 miles^ the rood bad not been 
used alter the spring of 1888, aa nMst of its bridgM had been 
destroyed, aitd at various places ernes ties had been burnt or 
rendered unfit for use by tleeny. Other portions of the road 
were als4) niui h damaged. Of 49 lueomotivt!', i!7 |ijLfwni;( r 
cars, and .Vi<> freiglit, baggage, anil gravi'l ean», thi re remained 
fit for use, though in a iliiniagi d emidition, lietween Jackson 
and Oantoo, only one loeomotive, two seeund-clasB {Maseqgcr 
eai% one Ant-ela-ig passenger car, one baggage and one piovi- 
aion oar, two stock and two flat cars. About the same pnpor- 
tioo of tiie original idling ato^ was avalMile on other divi. 
rfona. nManioanttDtiMd ovar bythetnilitairauthoritiaaai 



New Orleans, consisted of one locomotitre^ 4 
four Iwx and ten flat can^ one baggage and two cattle oaia. 
Nearly alt the stations, depots, platforms, wood sbeds, and 

water stations along the lino had also been destroyed. 

On the Memphis and Charlc«ton Ilailroad, at a eritieal .ila^-e 
of thu campai'^n of 1S<;l', both arniii H fought for the control of 
the niad and rolling ftoek, and after the fonfederato forrm ri-- 
tired southward they removed all the machinery and rolling 
stock they coutdacize to iiointafurtlicraouth. In thoatruggledmt 
ensued an important bridge wna burned and some of Ihe rolling 
stock was destroyed. A large portion of the rolling slock taken 
from the Uemphisand Charleston waa disttibntod among other 
ponthern railroads under Confcdemto control, and nost of it 
wiw subsequently burned by either the Union or the Confed- 
erate troop?. When porti'iiis of tlie Mi'MipiiiK arul Charleston 
fell miller I'nion eontn il, and I'nion fort !■■» imli avuri d to put 
it iu good Condition, it wa.^ subjected to ib nu li i. c nltai k-t by 
the Confedoralca, and when portions of ita tnick or rolling 
stodc were uscAil to Confedorale armies, they became o)>jcctiTe 
points of the hostile operationa of Union ibrae. A simihtr 
state of things existed, at Tariooa periods, on other southern 
road.'*, HO that tlu'y were literally tlie prey of both annica. 
When the line was finally surrendered to the company, after 
the clone of the war, there was a divLKion, fmtn I'l i. nln iil.-u* to 
IHK-atur, 114 miles in length, which b;id Uen all^,<.^l entirely 
dsstroye<l, except the road-boil, tlie iron rail.t bri:ig hent or 
twisted or otherwise in very bad coudilion, the bridges, trcstlsa^ 
and suiion hulldiHga naailjp all bamed and th*oroaa4iead»' 
cayed. 

Another eoothera railroad, portions of whleih altemately ftO 

into the jioFAession of each of the contending armies, and which 
iva-sof >,Ti al K»rvice to the Ct>nfederate.«, was the Orange and 
.Vlexiuiili ill, extending from Alexandria, in Virginia, to Lynch- 
burg, ill the H.nme Ftate, a distance of 378 mile*. .Vlthough \t()r- 
tions of this line, and also acetions of tiic Virginia Central and 
the Petersburg and Bichmond roada, were occasionally ii^urvd 
by raids of Vinon csvaliy, great efforts were made bf the Con- 
federates to secure apeedy repair^ wfaidi wen genanlly an»^ 
ccaaful, aupplisa of new nbay all other leqnlstta matsrlah, and 
consinietioa tnina being kept oonalaatty in 1 



struetion. 

A rniniber of other KJiitbcni railroad.* were mbjci ted to in- 
juries similar to those alrciuly de.sKTilxNl. Thfir condition at 
the etosc of the war wa« dejilorable, but the difficulty of rt-^tor- 
ing their usufulucea was, to some extout, diminished by tlic 
poliqr pursued by the United Stataa govemnent in the sum- 
mer of ttOi, in permitting them to pnicbaae^ <m kmg credits^ 
the loeomolives and ears it then owned in the Southern states. 

In addiliim to all the other loissca to which aouthern raihviiys 
were aubjecled by the war, incidental injuries of coiisidiTable 
magnitude ri >o!ted frmri tlie jiri-liinunl innlj.i incnient of thu 
c'mstructi<in of the .'N>iithern I'acific Railway, and the adoption 
of measures which made the Central and IMouFaeiBo the flnst 
of the tnuiscontineiitn! lines. 

VITAX. lUlLWAY <tL'GrriOS8 EXCESOEBED BY THE WAB. 

Alter the war waa over, the contimianeeof • high standard 
of wages end priooa of materials, coupled with great uncer- 
tainty in regard to the Ihlure Onaneiid policy of the Oovern- 
ment, a decline in lumie elanwes of revenue, and urgent demands 
for new expemlitures in special directions, led to the post- 
ponement of radical improvements undertaken St a later 
peritHl, and especially about or eoon after the commencement 
of the eighth decade. TnMMOf anoQiar influence uru to be 
found in a number of the reports of the savanth decade, which 
materially affected tho policy of some companies, In rsJereneo 
to all new cissses of expenaivo outlays. It wss a strong dispo- 
sition t«> apply estnt profits earned during the war to tlio 
ri-<loction of Ismdcd iinlr!i(i'i!iirv^ In a few ca--i.;'s tliis iniii^^t' 
was actually pur«ue<l, but what hujUM iieil in many other ciisc^ 
would perhaps l>o more accurately deneribctl by a statement 
that it was only at or near the time when deliverance from the 
demands of permanent creators bad t>ecn hoped for that the 
process of contracting loans on a gigantic scale waa £alriy oom> 
menced. Companiea ep g aged in eaiteasive oom p eti t if strut- 
glea widi anaigalio and amUtioaB ritrab vara oouipallad to 
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dUKMO bctwaen the low of important pordona of their tradic, 
or pmctical decadence, uinl htr^c additimui to their tapital, to 
be expcKilt il in .injui^itii in uriMiilrnl i^f i'\tcti^<ion«, branches, 
or culili<H'li>in.'<, itirreii.-*!^ f>f rullitij; sUnk, mltatitulioti of StOfl 
for iron rail!", rructioii uf iniimiveil liriilyi'S and statiimji, avoiil- 
niico of dcfectivo drainage, rrciiliun of tenninal lAcilitirn, and 
Tariom other rlasscs of improvements. It mu a crucial era 
for Buuqr of the nuiwny coiponUioos of tb« country, u»l Iho 
• oouiM finally adoplfld bf progniMTa lioM^Haraiiltof thoir 
dolibcnUioos and tho prcaaurtt Of «mBta during thh Cf% iq»re- 
sented ono of the mnxt rapid *d«aae« tiul bM em ooennrod 
in tho industrial worl.l, which itm oavewtcUjr aocOBtpuiied 
with corrcepondinj; uulluys. 
Th« enormous iam* of irnwihtrlri during tha w, and con- 



sequent inflation uf tho curnougr, CM^Iad with the incTMMd 
eamingR and hirgo dividends <^ iiorlliom ntilwnvK, and Ibo 
reported profits of the construrtorn of tho llr-iL I'm ific roods, 
gave a Ircmcndoin iiiiiRtua to slock tin ciilulioti, njifculativo 
conatnirtioii, an.i '.in' ur'^':.i:i.'.atii m iif piw;iiu".';t^ railway eyKtcms. 
Previous experience furui-iirii no prece<lcnta for atarthng nev 
devclopmenla which i ii iOlv Micceedcd each other. Altliough 
ooaatmetion waa aoveroly chocked daring the oar^ yaan <A 
the war, prapontiooa Ibr ranewinf it «a a aeala of wiparanaM 
niagnitodo were complatod aooo alter tba eaaia ti oinof IwaliB- 
tics, nnd even «h{l« the war was progrcarinf; some stopendoua 

and il:-:i; tri)i,i-i H h< niPS, n<ita!)ly the AtliiDlir and Or'-at West- 
ern, subseiiurntly known as the Kcw York, renosylvania and 
Oliio,i 



NEW COiiSTKUCTlON IN YAKlOUlS ISECTIONS. 



As at all other periods, n large proportion of tho now con- 
atmotion of the eeventh deoido was intended to furnish 
minor adffitiona to oalabUalMid Unea or to prox'ida now local 
fiuilitiea for dlstrieta that had not provioualy obtained them. 

lni i<h>ntnlly similar ends are Rorvr<l hy Ifogthy now ruadi, nod 
tlii* f u t fortim one of the principal rnusM of llio itnrccw of 
I iTiirti lu M.'ciirf tho nn-iiiii« ri'i;uisit(j fnr I'.u.-ir roinplction, iiiiii-- 
inuch aa the aid of many auxiliary political, social, and prop- 
cftyinflnenoeaanaeaiired. II will be aew that in an 

rUK KEW EmLAW mtB 

no line coni^LnictciI or u(!d<-d to its mileogo more than 71.14 
wliii li in i'.h: amount ii )Hirli>d by tho Old Colony. The 
new work of tlmt «.clion of t;reat<'>l i-it,'riific.iucc, wiw probably 
that done in <'onnoi'ti<in with tho lltmsjic Tunnel, as it involved ! 
oxpcnditurrtt of a magnitude never hcforo' attempted on a tun- 
nel in this country, with meaaa provided by the commonwejttih 
of M-flTTr'—m't". fur tho pnrpoao of improving tho railroud 
avwoea through her weatem boidera to the Hudaon andraii- 
waya ezlendii^ through Kow York to the western sUtes. Tlic 
direct returns for enonnous outlays for tho Hoo«ac Tunnel, in 
tlie way of interest on tho cu<t of tonstnn lii m, have been in- 
Cnitc«iniul. It wah i iinimtMu t-d before liMV and n<it finiithcd 
until aftor IHTO. Its length i* a litilo 1cm linui live miles. 
Originally ita anticipated co«t was about $:.2,000,UCX), but on 
account of various kinds of mismanagemont and delayii and 
diffieultiea, induding changea tnm tho auperriaioa of con- 
traoton to oommittioBcn appdnted by the state, and a return 
to the contractor njtUcni, tho final ooat waa abontfivo times the 
amount of the tirttt eetintatcs. 

IN THX mnOtS STATFU 

the period was ono of great proiperily for railway interest*, 
and thia Ihct alimulalod tho conatnictiao of ouiaeioaa ahort 
lines), connecting links of cooaldarablo idfldfloBiiea, and the 

completion of •cvcrnl important now reads. 

Tlic grcjitwt omount of npiv milrn^o rcportrtl by any i-inglc 
company is ■I'Jl.nO by the Ni w York, rrnn-ivhania mid Oliio. 
known lis tlio Atlantic and t.ir> at Wc.itvrn iluriiii^ llio larly 
yoare of il't unfortunate financial career, and extending fioni 
Salamanca, in Now York, timjugh Pennsylvania, to «outh- 
wcatero Ohio. Tho foci that it waa built nuunly during tho 
years when tho war waa pragreaahig, when wagea and matorfada 
of all kindd were unu.iually high, materially incrceacd the cost 
of tho nndertjikinp, bni in nundry other roj'pects, nnd ccpocially 
ill rxlcnt to wlii^l, i;^ ci irilri ■Ilii,^ iiiaiia;.;cnK-iit waa In for- 
o)j;n iiandj, a I'road grunn4l-\v<irk «:us laid for an < xccptionally 
poor rctuni, or, nUher, lack of any return whatcvt r, for much 
uf the cai>ital invested. \Vhilo the work wa;9 prugrciuiliig, and 
approaching completion, great expectations c»f its profitable- 
ncaa were cheriabod. It was alaled that more than Uto thou- 
sand laboron bad hacn brought acroaa tho Atlantio while the 
civil war waa prqgreHiog for tho ozprcas purpoae of boildi ng thi« 
line; that on tlio portiona of the rood completed nnd in opera- 
tion in 1804 maull-' rr< mly • vco'edcd ilie calculations of tlio 
promoteis of the hue, the tiei caruLugs being gruoUy in excess 



of tho 7 per coot, payable on the bonds, and a part of tho qr» 
tcmwhidi tntveiMd tho oil regioiiii oamiqg a (fiffdndof V 
par cent, for the fiat yaaria wovldng, 
Tho longest new line oonatmrtod in KewYofk WH the Albany 

and Suiiqui'liauna, between Binghnmlrm and Albany, 112.11 
niilcs, which now f irms tbc f«U!'(]Uoliann.a division of tlie Dela- 
ware and Ilud-oii ( 'an il ( '. .ni]i.niy h i^Il in 'if Ni » Y ik i ijad.^t. 
Of the New Y()rk, Ontario and We.'ftern, llH.) niiles «rrc c.ni- 
structed, and this formed the second laigeat amount of new 
mileage completed by any aingle company whose lines wore 
located exclusively in Kew Torlc 

In PUmiylvania tho new construction waa of oonaidMnUa 
magnitude and importance, especially iu connection with coal 
and petroleum operations, nnd the creation of additional facili- 
ties for carrying anthracite and bituminous or sctnidiituniiuoiia 
coal and [letii.^ouni from points of production to various mar- 
kclu. 'llic ailditionsi to tho mileage of anthracite roads include 
tho followin;;: Lehigh Coal and Navigation, 122.70; Lehigh Val- 
ley, 13(kUU; Pennsylvania and New York Canal and Bailroad, 
105.3$ Philadelphia and Beading, lOO.'jO. Several new roodi^ 
which were «apac(ed to move conaidenble amomils of bituini'- 
none ooal, were oomlnicted, and olhcn penetrated Patricia 
which contained both bituminous coal and petroleum. Tliese 
claases include the Huntingdon and Brood Top Mountain, 15.S2 
miles; Dald KaKle Valley, Xt ST; PitUburgh, Tittwville and Huf- 
falo, \:\:>fAy; Shrnango and Allc-.;hpny, 20^0; Tyrone and Clear- 
lielJ, 4'.<Sx'>, and various other roads. 

Tlio I'hitadelphia and Erie, by which, in connection with 
earlier linc«, a direct mil connection vra» secured between LalM 
Erie and tho aouth-eaatcm portion of Pennsylvania, waa eom' 
plated in 1M4, after the project had been agitated for aboot 
thirty years. It made an addition of 141 .49 to the nUlway milfr 
age of the rtatp, and itH linos, like a coni»idor«l>Ie amount of 
other nc» ni.IiMcc .if iluit ju riod in Pennsylvitnia, New Jersey, 
Ohio, and Indiana, p.i^cil undi r the control of tho Pennsyl- 
vania Railroad Company. Sii< h nddition.s im hide the Bald 
K.aglo Valley and Tyrone and Clenrtield, already named, and 
the following additional new mileuge constnictcd during the 
docadob via.: Allegheny Valley, 34; Connectiog (by which ooop 
venient nudee oF eonneetitig the main line in IVnnqrlTania 
with the present Kew Yorkdiviiion were aupplied), 7.31; Erie 
and Tittaburgh, 84.47; Weatem rtunsylvania, 30.50; various 
lines in New Jerwy, one of the lon'^-rst <if which ia the 'Wciit 
.IerH<\v, fTiUy, (Irand l!;i]iiils and Indiana, 4(l.4l>; Columbus, Chi- 
cat;i> and Iiiih.ma Central, lsii Ll>; rittsliurgh, Cincinnati and 
St. Louis, 43.14, and M-veral olhrr roads. The decide was pe- 
culiarly pndific in CXtcn-ions of the rtennsylvaisia U.iiln.ad 
system tbrougli acquisitions of now mileage, aa well as of roada 
that had been bunt pieviotts to 1800. 

a TKB soirniEKX nxag 

more new rnOeage waa coustnicted in 18G0, before the war 

commenced, and even in 1861, before its effiscta hod been 

severely felt in interior -i < tions, than in any of tlie oth. r yeara 
[ of the seventh decade. Kxtenuve and prolonged preporaiiona 
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tar new eoo«t ruction led to marked acUvity in cuuntM-iiun wilh 
■OBUi Una during Uie fint tmo ymnoi Uw decads^ while in 
other Mctions cooiidenilile MllTitr yn» SaifkKrtimhmjtm 
«fter the cloee of hostilities. The entire number of new nade 
woa comparatively small. The new mileage of f^rcateit amount 
was Uiat COUBtructtd by llio I,oiii'<vil!c nn<l NiL-livillo, SIC.CO 
niileii. Tbe otlirr additions appronuljinK tir cxcoi-iling \00 
niilo,H cmli were tbe fullnwing: Alabama (iri iiL SduilR-rri, li'i; 
CharloUo, Coluinbin nnd Augiuta, 8-1.60; JaclcHtinvillp, I'cnsa- 
cola and Mobile, 107; Macon and Brunswick, 1^.25; Mubile 
ud Moolioinaqr, 14^ Mobile and Ohio^ 138; Naahvill^Chn(l«- 
BOQg»aQd8tLotti%ia^ KewOrleaiii,Mbli{lo«iid Tliauu,141; 
Savannah and Charleston, 08; Bavann^, Floridftood Western, 
SUJQ; Viclcaborgand Meridian, 80; WestemHoitbOualina, SI. 
nr m oaooM ookpkisi.vi ■. i m in-oli, ioiva, vmnanr, ummrn, 

tbeaggragateadditioaa tonuleaiewere ]$tgb,madia»amAtt 
of new constructing compaadae ocnnparatiTety wnall. The im- 
portant western and nortb-weatem lyateina were materially 

cipanded, particularly in connection with roiuJs thiil traverse 
Hiaisouri or radiate wcstwaril from CT»icnj;i). Tli<> (•<impanieii 
that reported in 11^1 nr w c unitnictioii oxcet'iiinii; oiio hmulrod 
niilei; during the Bovnnlli decade inchulu tbe fullowingr Ce<hir 
Rapidi nnd Missouri River, 271. G(>, Chicago, Burlington and 
Qnincy, 242.16; Chicafo, MUwaukee and St. Taul, 408,86; Chi- 
cago and Kottb-westem, 24088; CUcagcv Bock Island and 
IMlcb MlOt lodlam^ DlocBiii«tcia and Weatem, aoSJlo. 
Kansas Ctir, St 7oaeph nnd Ooimdl Bhifib, SSTJOt Kedrak 
and s Miiini", lii.'JIV Misjiotiri Pnoifii , 11". St, Ixmis, Iron 
Muitiitii'.ii iiiiil Souther!), liJO, St. Lcuis, J:i(-U?oiivil!e and Cbi- 
tiiirii, I'-tMrii; St, Li.mi'i ami S.in Fraiiri!-! n, I'J'X .St. Paul, Minne- ] 
apiilis and Manitoba, li"i9,J-'i; Siuux City anil I'acitic, 107.42; i 
Tole<lo, I'eoria and Warsaw, W»bii*li, St. I.4iui.4and Piicific, | 
967.81; Winona and St. Peter, 106. Much of this new mileage 
waa tanted frwt of IIm MWaappi, and a oonnderable portion 
was intended to fimdah oonnactSons wilh Pacific roads. Land 
grants ftimished to some of the companies a porUon of the 
nieiiiK r< II ii»ite to complete thfir lines. Some of the new mile- 
age va.>^ jKv ili.irly fortunat.j in riipiilly gaining and incrcamng 
eaniinj: pinvfi, nr. l »ime iif it lia* been \cry unprofitable to 

ownen of the securities by which its capital is represented. 
• tir Ttn eTATii axd tebritouzb ix^mihiskd or oaocp vi 

the most notable event of the dei iiile the construction of 
P»citic railroiKl*, einhr.ieing lUJ miles hy tiia Ce ntral Branch 
Union Pacilii (wlneli mow form* jwirt of thi' Mi.'itmnri I'rtcific); 
933.88 miloa by the Central Pacilic; 10-J.3fi by ttio Southern 
Pacific; and 1,687.01 miles by the Union Pscific, including the 
mileega originally built bgr tbe Kamaa rtoafio and subsequently 
eooaolidated with the VniiDn Faeilio; Tbooonatnictionoirihoaa 
line.1 forms one of the most important events in American rail- 
roiul bistory, and the character and amount of the financial aid 
given to ■,:iem by ihe I'llitoil Sliite.s j;i pHTtiiiu'llt has clicitod 
much discussiun and prutraclc^I cuiigres!<iuiuil agitations. 

In brief, a transcontinental line leading from the lilissouri to 
the Pscific coast wss considered a national necessity soon after 
the commencement of the mf of 1861, and in 1862 an act pro- 
viding for its oonstruetioa was passed, which, in addiUoa to 
granting n broad right of way, privilege of using matariab on 
adjacent land«, and five alternate sectiona of publio lands on 
each side of the ruads, guaranteed to the amoool of 116/XX) 



per mile over compamtiveljr level portions of the route, and 
144,000 per milo on monntain divinone— thia aid to be given 
in Vated fltalw govemmeot bondi^ piyablo in tbiitjr jmn, 
for vfaidi Am United Autea ma to nedw • int naUffusp 
on the railroads compri><ing the line and hranchea. In IflSAit 
tv.ia claimed that thin aid was not ^'ulT;<'ie^t to F.ceure rapid 
con.slniclion, nrvl the law xva." t-o imo inii'l an to authorize the 
i».ue uf first iiiorl;.'Hf;e bondi on tlie rouds to tlio nnioun". of 
the Government bonds issued, vrbich firBt mortgage Ironds wcro 
to be made a prior lien, and tbe security for the (iovemment 
advanoea converted into a aoeoodary lien, or aocood mortgage* 
The land giaat was alao doobM aoaa to «q,nal 12,800 Mvoa to 
each mile of n-ad. Under this anugonMiit ooostniotlon pro- 
gresscd m ry r ij )idly. The compoaica eold thnr fint mortgage 
bonds al r.Ue,^ :ii>l nuieh below jjar, and luul uvaiUil le f ir con- 
struction, ih, hums derivinl from thia source, in addition to the 
(lie, er:iriiciir Uoud.-., Tl'.ci ji.ir viiluo of these two c!ai<w-.>* of 
securities Wiis $.i-,LM.) per tnilo for ordinary portions of the 
rood and three times that sum fur mountain diviiiions. It waa 
alleged that the actual coal of origioal oonstraclion and eqnip- 
uiont on a huge paction of the mate Ml Car below the groaa 
amoontof IIm proeoeda of tho Uiat mortgagA bonda and tho 
Government bcmda, and that thia ezccas became a profit to 
contractors of the road.s, who, by a peculiar nrningenient, wen 
sub^tantiully the eoriMiratori*, and owiut« of the main |X>rtion 
of tlie ^tl'l■k. In i^eeuring tlu^ h'l^isl.iLion by which tlieiMj 
nrmngeiiiciilJi and various collateral and auxiliary details ro- 
latiug to the financial operations between the Pacific roads end 
the Government, were perfected, tho iKendiy action of ninny 
senators and ooogrcamien waa necessary, and anndiy chaises 
have been made at variooa timca wfaidi are boacd on tbe 
theory that queatioBable mosns were used to procure fhia 
favorable legislation. The fact that plana h.id been or COtdd ha 
devised to make Pacific railroads a tangible reality wss clearly 
established, and the belief was widely dii>»cniiiiiite>l thai the 
particular financial melluKls adopted in connection with tho 
first of tho through traiucontinental lines bad rendered its 
construction a source of very substantial profits to tbe con- 
trolling parties. . >- 
In connoction witli Hm oonatnKtian of tbe early Ptaiilo raods^ ' 
however, it should be remembered that for aomo tiaie afker 
active labors commenced, and, to a considerable extent, during 
nearly oil the time their constroction wjw progreswing, n-ages 
and the e<isl of materials were fir above tho normal ...iaiid.ird, 
lu reference to a contra^^t with a cimstnietion company to 
build one hundred miles of the main line of the Union Pacific 
directly westward from Omaha for goCi.OOO jier mile, a Wash- 
ington correspondent of the New York Tribmie said, in August, 
1865: "Thia contract for tfaooonatraetioo of the road at 130,000 
per mile has been the ooeaaion of some comment. TheGov- 
emment directors, however, while they do not jii»tify tbe action 
of the company in making this contract, have give i to th • St o- 
retarj- <jf the Inti rior thi-i exjilaiuition: 'I ha' th ? law re<|uired 
certain sections of this ro.ul to bo completed within a given 
period. Tlie company wi re, < on.-iequently, cotnpellc<l to coin- 

menoe their work at a time wIk'h gold was above and when 
labor and iron and other materials were at a ooncipondingly 
Kgk prices Reducing this MSOflOO, which waa otnaney, to a 
coin standard, shows tho actoal coat tobeleaatfaan|a0;00Oper 

mile, which cannot be considered an dtntvagint OOtt for a 
llrst-daes railroad in thai locality." 



RAILWAY orJiRATIOi^ii FROM. 1800 TO 1870. 



fpHB aevanth deeade waa probably the nio«!t prot>perous period 

^ ever known, in tlie matter of enabling a numU'r of north- 
ern and western railways to earn and declare large dividends. 
At the r-anie time, it u;i.^ one of the u>o>t tinforHin.iti' of enci 
in the way of stimulating cunipetitive conslrucliou, and in in. 
; a reckless speculative spirit, which has rarely, if ever, 
p»r»H»V*i into various railway operations. The enot^ 
expenditures of the Government during the war, im- 
of graenbackib eonteactiQn of a giganlio debt 



by the United Statee, and of laige debla by many dtlea and 

counties, protraeteil suspension of specie payments, heavy pre- 
mium on gold, which nl one time rose to 18.', and remained 
alK)VO 1(10 for a considerable periovl, lar/e nuiidH r of foriiHie?. 
made by contrttel<)rB and speculator* in staple lirodiici.'^. cotton 
good)", gold, petroleum, coal, bubble companies, and railway 
stocks, and other analogous influences, helped to bring about a 
state of aflhiia wMcb apparently placed laihnys ou a new ban. 
By many Ihay were no longar regarded aa alitvgliag entei^ 
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prisc«, which cuuld 8c*rcely hope for Fucreiw unlem they were 
cnrcAilly munagnl, mod remarkably fortunate in Ibeir location 
and nuTOundingft, but IrUmt aa lH>i]Anzaa, which could acarccly 
fiul toanrich aUwhomra promiiMiitfy oomiectcd with tbem, 
eilli«riacoaitnielioaor<q|Mntdoii. Boidi that had pravknutjr 
been prosperous increased their dividends, and roads that had 
been on the verge of b«nkniptcy sniidenly became profitable. 
It was not niorcly by a niarki^l iniRiiw/ in Iho busineas of 
many line?, iirising from tho inovcnu iit of troojis, war mttloriiil. 
nixi iliv< tTifiwl product*, tlial rai! ways were bennfiLcJ, Imt l y 
Ibo changi-a in tho laws and usages relating to the currency, 
whidt enabled them to pay jAA {leeuback dullara deUs, or 
the intereet oa debts, oootraoted on a gold basis, and thus coo- 
femd » Kbanl riuia of Um amt of pravari^ that hdped 
to earieh all the debtor daaiea of that period who were en- 
gaged in act! vebusineiis. Many railway stocks advanced greatly 
ill iioiiiinfil vjiUio, liiil oiily on nccnmu nf tlm I:iri;(> dividend* 
earneJ, and inll«lioii of tlii? currency, bul bci jmso. im luiu^uiilly 
large numljer of persons had Buddenly lu nuired f )rluno8 which 
Ihey wiahed to invent, and ns the citnndnrd rnte of the dividends 
of % nnnibar of oompanica was about 10 per cent, and fre- 
quently HMM, they fluniabed one of the best of available in- 



nopm or 

In addition to the anfaatantial retttma of the older companies, 

it wa-f generally believed, and in sonie caiie-^ there were appa- 
rently good ),'riiuiid» fur »ueli belief, thnt A number of InrKC for- 
tunes had In e n made out of the mere congtructioii of niilwiiy^, 
not only or mainly by tlio intrieate procciis of xupcrintciiding, 
aa oontiactorg, the opemtions of large numbers of men engaged 
In fli* Mldal work of tunueliiq; or giadiiation, but by paitiei* 
piMioa in ttc pnfilsof wmlnwtiM wi hjih*T<ii^ wMrh ma^t 
Mi4|iilon Mliiq[ M dincton« In ooo* 
with the VuSlBiB roada mbitdfxed hy Tnited Statea 
hand%and various land-grant r^nids, devii en for speedily secur- 
ing profit!* out of constriirti<in were spe^ lally nunierour<, but 
even with other cliuwes uf romli', during; fr::.-i wI^.t, kh-k iiimiid 

confidence in the success of railways prevailed, uud when boud>i 
'conld be readily aold, mean* wen toriMd tot wn<<rit oon- 
atiuctfam A prafltable i^entioo. 

cHAiWRB nt Bonms aiwuu. 

Aside from (ill tem]:':ii :ii y niid speculative influences a radical 
and pcruinnenl change iu many vital matters afTecliug the 
Iniainosa of the countiy was pcofreesing. The local and atate 
■pirit which bad prevkmaly prevailed was, to a peal extent, 
mppiaaiMd Iqr feraad nationaliain. It waa laigely oo acoounl 
of tbia chaiv* that eanaoUdatiooe, the eatabtiahing of ttA 
fteight linea, or other methods for ftdlitating inlereontee be- 
tween dijiinnt pi Mills became jiopular. The entire Ttcptiblie 
w;\a opened up to all il" eiti^ci;* imd the dii«j)Oi<ition lo cvniduel 
I I I'll :iii i I'lftl tnins^'tion.H \s i;ii distant cornrnunilier! wiix prc:itly 
increased, lianubcturea uf many kinds began to lluuriiih to 
an extent never known before, and as a substitute for a great 
tenponuy dminittion in tho exports of cotton, exporia of 
petralenm, braadatuft, and provisions began to assume tre- 
mendooa praportioaak AAcr the doee of the war, and tbo 
wilhdfawiJ of an Irameoae number of men fhnn military 
aerviea^ many of them sought new cniployuient in comjiara- 
tively new fieldB of agricultural dcvolupnicnl, such as portioii.<* 
of Texaa and various western, ii' irlh-weRlcni, or .Kiuth weslern 
atatee and territoriei*, and also jMHroleum reginns, and gold, 
silver, copjier, lead, iruu, and conl iiiininK diflricts. These 
outbursts of national activity each helpe<i, in one way or 
another, to promote railway construction, by greatly oxpjind- 
Ing the area in which thee* waa n demand lot a marked in- 
oaaaa of flunlHiee ibr tnuuporlatkNi. 

DIVIDEKOe OP TBn UIBiriH "^^r" 

The prafitaUa natuio of many of tbo nihray opetatlena of 
portionB of the decade, la partly illnatralad hf the ibllowing 
Btatement of some of the dividends paid. — 

Of the ITew England roadn, the Booton and Albany, formed 

by a iivwlidation of the Bi i' t; ;lih! Wiircecter and the West- 
em, which hiid p.iiil diviiii iuls uf 8 ppr cent, from ISoS-tX) to 
ISSl-""!!. urid dividetnl of'.t ]iercerit. ii; 1 l-^^-txi, paid divideniis 

o( iO per cenL per annum iu each year iiom USA to lisea, and 



increased iU capital stock from t<.),(;'H),Ol)() in 1804 to |1B,411,C(K> 
ill iw>9. The Bo»toii nntl Maine jiaid dividends of 8|>er cenL 
fruiu lS«32-Od Iu IStM-ti-j and of 10 per cent, lima IMS to UOd. 
The Kew York and New Haven, after lai|o ptqmicnla oo ao- 
ooont of tho ScbqyIor ftnnd, to wbioh it had been aoljecled, 
bqgan to declare 10 per cent, dividends. A number of tho 
short New England mods raised their annnnl rate of dividentU 
1o 11) per cent, befnre the close of tlio decade. The Itusldu jind 
rruwilenco paid dividendji of 8 per cent, during five years of 
liie decade, 0 per cent, in one year, and 10 ]>er cent, in fuur 
years. Tbo Boston find Lowell paid dividends of 8 per cent, 
from 1865 to 1860. A number of New £ni;land ruads eecm to 
have been leas aOected by the war than the lineaof any other 
•eetion. Tbqr were praeperooa before and oonturaed to bo ao. 
A table of the net earnings of seven ndlroads leading into 
Boaton in IWO and 1868 give* their net earoinss in each of 



.•i9T,aa» «iBr,Hi 
. st».«ae m.m 



idLewcn. 
Beeion and Malna,.. 



Esstero mjm mtjm 

Filchbaig. 803,4011 Utjta 

Old Golooy and Pull River. SSB^SOS 411,SU 

Of tho '^Ve8tem, which, in combination with tho Boston and 
Worcester, fubseiiuently IsTanie tiie Rislon luid Ml .my. it w.i- 
repi>rte>i that its net earnings had incrcaecd from $H!sS,2i>t in 
ISOi t'j 1^1,228,706 in I84<3. Vigorous eflbfta tO prOOUMO mcb n 
consiiUdatinn were progresaing in ISftt. 

'Hie lludsi II Kivcr Railroad and tho Now York and Harlem, 
of both of which roads GMneUua Vandorbilt waa prerident, each 
dedand dhndendaof S jptr onkor mora dniiBf pntioBi of 
the decade^ prior to tibe oonaoBdation of tho Kew York Osotral 
with the Rndaon IQver, whldi went Into ef&ct October Ist, 
l.SfU), after which lime Corneliufl Van.lerhilt hecumo firesident 
'if the coniMjlidate»i coniiiany. The Home, WUtertown mid 
< >i,'ilLnsbur|? declared divide nds uf 10 per cent, from Ui 
1 S(i'.>. The New York Central paid a, dividend of 7 per cent, in 
18t"i2-63,»per cent, in 18fi»-iM, f. per cent, from ISH to 1«(5S, 
and 8 per eoot. in 1868-C9. Ibo £rio pud two dividends of 8 
per cent, and one of S| par fitni, oa ito common atook, and Sva 
dividend-i of 7 per otnkand on* of S) on it* praCwnd iMocik 
during the decade. 

A. (omtnitleoof the New York Central reported In 1881 that 
the net earninga of that company hud been sufficient to peyall 
interest on indebtcKlnesfl, a 7 per ecut. dividend, and to yield 
"a surplus of a ini'.liim atxl a (piarter of dollars, applicable 
to permanent ineream; and im])rovement of the company's 
property and redaction of debt." The committee anggested 
thatntnftitura period theqoealtaa riunldljodu^oaaaidcnd 
"whether such large additiona to Iho permanent vaiuo of the 
company's property ought not to be tepreeentcd by a corre- 
sponding iniTcii-ie iu \ I'lic in the amount of its capital shu k." 

Tlic T'nit< d t Mmiiiuiies of New Jersey paid a casU dividend 
of 10 per < 1 lit. during \^\',\ and ponntnonfiy maintained that 
rate througliciui tho decade. 

Tlie class of companies which apparently profited moat ex- 
tensively by the eventa of the period were tbo antlirscite rail- 
ways. The DelawMO and Hodion Oanal Company paid a divi- 
dend of 8} par cent, in 1860-63; (tf npereenbineachof tho 
two fbllowtng yean; of IS per cent In each of the two aue- 
ceeding years; of 14 per cent, in 1W7-C8, and 10 per cent, in 
1868-69. Tho IX'laware, I-ackawainift and Wejitern detlurtHi 
a dividend <if 9 per cent, in 1S(*3; divideniis of L'D per cent, in 
two of the yeai8 of the decade; a dividend of ]o per cent, in 
another year, and dividends of 10 per cent, in other yi ars of 
the decade. Tho Lehigh Valley declared a dividend of 20 per 
cent in I8G5-8<^andof 10 per cent, in six other yeaisof the 
decade. The PMladelphia and Beading declared eaBh,itock, 
or optional dividends ranging from 5 to 18 per cenL in each 
year of the decade. 

The Pciuisylvanift llnilroad <leclare<l civ>h dividends ranging 
from 6 t<i 10 per cent, dunnt; each yciir i <he dei ude jind the 
following stock dividends: May, \Hi'A. :w\ j.i r cent.; May, Is^i", 
r> ;ii r cent.; Msy, 1868, 5 per < ciu. Tennsylvauia Railroad 
iab»rea,p«r|90^were aeUing at from |7di to 8771 shortly aOer 
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B 'J» |>cr cent, clwk dividend had liccn dci-lnml in tlio early 
pwtt of 1864, M> that th* origuwl bolder of 100 (ham which 
had oort »fll» eaiM nl# Ui diTidMdoTaOihMfaftir 

from $-2;y'> (n tr^.tvy,. The Mock dlvUmd reptvaentod ■ntplus 
pnifiLi, n].].!!! li v> p^nnanent Improrementa or invcalinenta, 
whioli liiiil iinl liccn (lividoil among tl»o ^t< n UIh ■lil.T*. 

■fliL' not ri'Vi'iuic <if tlir. Halliinurc niid 01iii> wii.i cnorinojiitly 
incrpa.Mil wliilo lln' w;ir prof^rrafiiig, nnil it drrlnrod snl>- 
■tMiUttl dividend*, but Applied a coiuiidcrable portion of it« net 
tMniDgi to»ndlwUon of its Aindod debt ami mndrjr invost- 
iDcotoorimpHMmeiil*. Aainilarpoliqrww|ianiMdby (be 
Phibidaliihbi, TraniDgtoa ud Biltiiiuira, vUdi alio had ila 
net wwiHia laiftly inrreaa«d alwfa thaaanalalaiidaid during 
the mr. 

Tlw prospprity of the Pitl«l<urgti, Furl Wnyuf and Cliii a;;o 
is iiiili<-alr<l liy tlu^ fiai t that it was Icantiil (o idc IVnnsylvftiiiii 
ii> i i>n terms wliioh puarantcoil i\ diviilcrij of 7 jut cent, 
au tlip raplui aock, after tlio amount of Uio tatter had been 
iiicrcit»('d from $11/X)0,000 to •19;388,M7.71. A prospoctiu 
iiBUMl in 18G4 Iqr jwoaioten of nneweooipaiqriteled that in 
1808 tha Cleveland, Cdainbaa and CSncbmati Avldad 16 per 
cenik; the Cindmiali, HamlKon and Dayton divided 10 per 
eont,; the little Miami 30 per cent.; the Michigan OentnU 18 
per < • :)t ; an>i the I.ake BhoN, Cawrdand, DnoaiTOIa and Aah- 

t4il'iilft, '23 \»:r cent. 

TliL' Illinois Central i)aiil dividend* of 8 per cent, in ISrtH and 
18tU, and nf 10 per ceiil. £rum I&G5 to ISt'iO, inclusive. Tlic 
(liicnRO and Rock Island paid dividends of C i>cr cent, in 
1800-411, 1801-62, and 1888-88; a dividend of 8 per oeok in 
1884r<6^aiid dividendioriO perflaQbin each oftha fbor fid- 
loiring JHUIL Tlio Michigan Central dccloreil dividends of 8 
p<?r cent. !n 1802-03; 12 per cent in 1800-04; 18 per cent in 
ISi'.l .i;". '.I 2,rr crnl. in l&i-V-i'/Cl, niul II) per rrnt. in racli of 
iho tliric fMllduinvf years of the dtt.nili:'. 'Hic niicat;i>, Uur- 
liii^ti'ii mil! Q^''"L'y declared largo dividemli', iind also d'la- 
Iributed a corf^idcrabla amount of stock. Ilm (liicugo and 
Norlh-westcm in ISfiZ-OS declared a dividend of 10 per cent., 
payable in atodc, and in 1808-09 a dividend of 10 per eeoL, 
payaUaineMh. The Milwaukee and St. Foul, tbe forenroner 
of tbo Chiciiso, Hilwankeo attd BL An],deelaifd » diTideod, 
fimm tlie eaniini.ns ofl809, on preferred itock of 7 per oanL, and 

" pe r rrnt. on common RttM-k, and on i i<mnion Htoclcof S per 
cent, iu eiis'i, and 7 per cent, in coniinDH i<tock. 

Various other dividradji of tlio ptri.id arc of a character 
■imilor to tluue already mentioned. So iiir na any general 
deduction can bo drawn from them, it is probacy to the effect 
that tbe prevailing alandard of the period for pr oipeio u a nii- 
wiyra mora DoariyapproniiHrted 10 percent. per anaaoi tbaa 
any other flgura, and that ■aagirine inveeton wera aioia apt to 
suppose that this rate voidd ho maintained, and occaalonnlly 
inrroa.<<sl by iitook dividends or caah reti.i:;^ i \( i idini; 
per cent, per annum, than that dividends would fall below 
that rote. 



.VMAMj^i't— .Mut>ile aad Ohk; M ewp l dB and Charlealoo; VIeka- 
buy and Jackson. 
Ik mrm eaaea lha aaiaiM aad opamUon of nada hgr (ba 

United States gorenuBcat was pnwnmaWy men beneddal 

than injurious, as it tnsored protection, and after the cloaa of 

the war curd In! the rniiipaniea to qnii'kly ul l nti eqnlpuenl. 
Tlie ^Ti atest injurie.1 inlliotcil on soulhi rn rai'.ro:id« arose from 
tlip dcstrui ti' in indicted by irate armiw at various lime* ami 
places; tbe collapse of the southcm financial system, wbich in 
some inataaeta carried with it the loss of valuable assets of 
soothem eoaaponica; and the tamporazy diminution of aU 
cla isBa of peacdnl tcaflc. Tfaaeombbied eActof BOUMorall 
of these causca la indicated by the following statenMBto 6f 
dividpncU: Tlie Gcoipa Railroad, which paid 8 per cent In 
\'<.y.' rjl, paid no dividend.'* from that time until 18i>'V-f!7, when 
i'4 per cent, wiu) paid. The same rale was niaintaineil in 
lSi;7-("i.'^, and incrraused to 8 per cent, in 18<>A-<j9. Tlio South- 
wc«tcrn lUilroad, of (ioorgia, which paid 13 per cent, in 
18S9-00, paid 4 per cent, in ISCM'ifl; 9 in 18i'i0-r,7, mid S in tho 
two ohMbig yean of the decade. The XasbviUe and ChaUa- 
noqga npoited proAla of |01fl^ la 1888^* miuh laiger 
sum thanitaprohlalafl^yelbar ywrof fhodeeadebprabai^y 
on account of the extemdve nso of ita llnea fbr tite movement 
of Iroopn. Varions other railroad.s, Home of which travcrso 
lerritor>" that remained under tho control of the Confe<lerate8 
until near the closn of liu*tiUtiea, report a large inerc.UM) in net 
earnings bctwwn ISil OJid ISW, followed by a great decline 
after 1805. Tlie historic South Carolina Railroad, w hich built 
and opeiated the first railway exeeediaig one bnodred milca in 
tbe United States, raportad divrdends of 8 pcrogatin MG1,8 
per cent in 1802, 12 per cent in 18G3, and lOpoff centk IbUM^ 
and DO dividends during lb* remaining ycaia of r 

ABUD. 



MisFoirTiTxra or soctbksh sAiurAYa. 

While tbe nottbem and weatsm railwaya were ei||CigriqgM> 
annsiia] degree of prosperi^a number of aoutbera lincawere 
anljeeted to great misfortanesL In aomo tracks and 

rails were torn up by southern armiea to he removed to points 

where they conld l* nioro useful for military o| i ratioti-, 
variou'* other C;i<c» brid;^e« wcro dc»lmyed and trui ku iiijure<l 
as much as pow^iblo by northern armies. A considerable num- 
ber of lines located in or near the scene of active hootilities 
wen- niatle the sport and prey of martial requirements. 

Low's Railway Directory Cor 18IS5 gives a list of the military 
laUroada of the United Blatea^ wbieh, OB Janiiaiy Is^ 1860^ ware 
under the direction of Brlgadier^neral D. C. MoCUlnm, di- 
rector and (general manager St Washington, ^ey are cloari- 
fied 0.-1 fiilhuvji: ?[i!ili:rif H^iilroul.t o/ I'lV'/i/iw — Alexandria and 
Washinpton; .\le.\andria, J.oiidoii, and llanifwhire; Or.inge and 
.Mexundri.i; Winchester and Potom.ae; City I'oint and Army; 
Norfolk and rctcrsburg; ScaUmril nml K< >ani >ko. Military Vivi- 
sisa (/ As J f i tMh i ippi N oghville and Chattanooga; Naahville, 
Dacatiir, aad Stereaaoi^ Vaabville aod North-weatom; Nash- 
ville and QariiaviDei Chattanooga and KnoxvUI*; Knenilla 
and Bristol; Oevalaad aad OalMm. JfiKtaiy HWtfpn 



WTiilo the increase of the dividends, and the unual rate of the 
dividends, of a number of northern and western railways helped 
to greatly increase public conMeaea In railway aotstj rises aad 
to stimalate tbe otgaaltatioB of now prgjects^ success was 
no means traiverssL Tlio Atlaatle and Great Western, built 
while the war wsa progressing, which commenced opeiatioaa 
with {ptmt expectations, was in Uie hands of rcceircrs before 
tho decade rlwcd. For the year ending June .TfHh, 18C'.\ it.H 
net earnings wero rt^porti-il to l.ti tl,(>18,07S.3l, and at tliat limo 
iu capital stock wa.i (:'>ii,i p(i«\oiii), and its various ehiKses of in- 
debtedness omountc<l to t<"i.'},8!i7,472.tiO. Aside from tlusdisas> 
trous showing of one of tho must important of tho new i 
paniea • number of the old liaca ealonsivc^ cngnged in < 
petitiTOBKnenMala Jboad, befina tbo deoado bad cloeal, tbat 
the rate of pntt m a glfea amount of bniiMii badvoAdlr 
decreased, and dodlnes In gross earnings were common. 
T]r.^ wu.i nne of the most noticealdo developments of tlio 
perioii. 'ITie !!.i)litnoro and Ohio, for instance, re2>orted on 
gn»i8 caruin;,'!! of $10,138,876 in ISVl, ii net revenue of $.'.,002,r*0, 
whilo in 1S('>8 it reported grts^s caniinga of ^,47ifiiS and 
t2,Cl»2,10G of net levenue. Iho I'hiladelphbl» Wilmingioo 
aod Baltimore reported 18.828,40106 of groaa aanin^i aad 
«1,874,6MJ89 of aek wwana la 18H-«6r «bile la ]8a8-«» Ra 
groni oomings were 82,565,908.31, and its net revenaelBnyOdMB 
— the net revenue being in the latter year 34.15 per eent of the 
In I receipts, anil in the former M jier cent. Tlie Krie reported 
in 1S«»)-G4 that il» },Tot*i earnings wero $l-,.'wl,-)S<>, and ila net 
carningH $;!,4','.';,7l.'i",, while in 1SC8-C0 ita gross earuinp* wero 
|lG,721,u00, and its net earnings were t2,17;>,.'K»!>. Somo im- 
portant roads wero able to ward off similar changes, by im- 
proving tbeir facilities, diminishing tho cost of freight i 
rneah^ aad obtaiaiag advaatageoaenewcoaacalionaori 
of tralRc; but in the absence of cxceptioaally famiaUa ia- 
fluenccfl, there was a strong tendency towards a marked rednc. 
tion of railway pmlit-s, and F ircvt of l!u! eornpar.ics wliich did 
not promptly eoiuitenict this teiidi iu y either l y reducing ex- 
penses per ton jht mile, or other expedient", were drifting 
towards a dissstrous condition. The roads that had been most 
materially baaaAted by new influences, and hod failed to ] 
vide aewaooMea of profit or to frsatly radnee < 
the baaviaat mflteeiB, bat many Uneamco advanatyaAolad 
by tbe aew Older of f 
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MmasujiKRom statibtics. 



MISCELLANEOUS STATISTICS. 



MtOUSB or THS Mii.E.4nr ant ro^r of AMBUOUr BAW-MHiy 
i!« isi^i-^id AM> 1809'. 

IN Ml enrly portion of 18C6 the AmeriMn Bailraad Jounml 
paUiahed the JbliowiiiK wtimrte of the nUeag* md ooakof 
dM nOiMjra or cMdi itete ilMftlr alter tlw dow oT th* 

taSftUa 





tU,lM,B26 $36,<19 
BMtUlMd mM tUM 4,M1.M 

omoMikat vnM wtM ajmjm n,4» 

K«w Tork....... «,mLi7 2.108.17 Mff,au)iin tf^an 

M7JI> MtLtt 4MB.BK M,M1 

UN,!* S.1SVJS lH9,0t3,l» SMU 

17140 mm 4^.1t» «,7N 

]ln7lHid«idDW.of(M. 79T.» m» njK»,m «MU 

WotVliibiia. MUD MLW flMIOkm «^ 

Katodqp. Maao OM SI,«Mm M4I« 

ajM.ai MMM 18U7I.4IS aM<» 

1.1M.U Maaa mjutjaM 4i,m 
ladtaM. i^muu sjMM Txmjm 

Un.«l 1jOM.« MM7M I7.»0 
l.«l».OI> »7.IK> tjmm M.M 

N«l«iMk«TUfilaqr l.a».« OMO MNgWI Hi,eM 

CBlifornb^ I.»Jft MUn IMBBjm HLffl 

Orrgon IBlM IMD mOjm Wtftl 

TiiKiBia I,Sn.70 4M«8,MB KT» 

HotUi OuoUm. I.a61« 977 JO lli,a08.0ia ISbTB 

Sooth ClKoUn l,On.M «8.n S2.4S3.<M tttTS 

OfloiKU l,<to.23 l,4fl.2t Sa.tm,SIS »,SS7 

norid* fiM.M 401.G0 8,638,000 ai.«8B 

AUmou 1.434.70 891.16 >1.U1.102 23.070 

MiMarippI 1.073.13 M!7.12 31,112,307 27,811 

TkDDMMt. ],3S3.19 1,317.78 33,977,478 23.779 

▲rkaiMIO 701 33 SSJSO 8,800,500 31,100 

IrOBWUM... 838 00 335.75 13,037,(K4 «).&«> 

Ttxaa 2,7S7.00 451 50 ir,,-in9 772 3i).i507 

TotAl, U!iit«tl Stale<i..il,2»4.87 3&,318.4j $1.3S£l,&a6,:StilS $38,998 

8)x New Kv.gicHi »uto.. 4,u».4B «,8n.n tlHOIMM MKIW 

Fivi- iiiiiliUn Athiiitii: 

» /it» o,43o,4t 9MM 4SiUMtt njtn 

TwiWe lurtlicrti inU'rior 

»t.it</j. .to 3I,JI02.43 13,970.90 SS7,913,H8 30,088 

Two I'nril'ic !>tala 1,306.30 282.00 14,300,000 50,&38 

Flvr !iiiti 1 iicrn Atlanlic 

Klatca 0.701.90 5,107.65 124.670,001 24,1ZI 

Six ga\{ and sontlkero in- 

teriociUta «,XB.64 3.901.81 111.438,623 28,004 

TMal, tJottad 8MM..M.n«.B7 aik.MI.40 fl,SM,UB,lH MMM 

In n'frrrncr ti) :iii t';iiKl l>y vvliicU lln! hIimm' PKtimBtei! of 
cost of rooxis per mile were obtained tlie following explanation 
bg^ven: "In making the rednotiona to cost per mile in the 
abore taUa^ tb* aggi«fat« coat in eadt alate haa been divided 
Iqr the oooqileted mileage. Thia makea a greater or kaa error 
In the result, according to the activity of railroad conatraction 
in the iitatea severally. Thiw in the New England atatea gpn- 
entlly the rc*ult cjl>l«iric<l by this j.nnos-^ iie«rly arcnrate, 
itinco the dilTi^renco Iwlwcen conijilelrJ and procrvsaing roads 
is siniill. In the new .slates, however, in wliirh large aniounU 
have bcon expended on roads as yet inouuipletc the diflerenee 
is aeeaaiarify wider apart," 

Hie oeoaua report of 1880 atataa that the mileage completed 
aft dM end of 1806 waa n,9gBJl 

B!r tb* end of 1889 III* liiU«a00 operated In the United fltatea 



Iiiul iiK rrn'^-il to 4S|6UM8t and the aggr^ate amount of rail- 
way i>i<i<:k am! bond capital then existing wa-i e«<iimated at 
alxHit $2,00i),ux),()t)0, the increaae being mainly on account of 
addition* to oouatructioa or inprovcmenta. but also partly on 
account of jaanae of additional capital wbea oonaolidations tw 
formed. 

The Railway Jcnimnl, in January, 1870, pubiidicd Urn I 
ing estimate of the mileage and co«t of the nilwajWOf < 
atata and territory at Uie end of 1809:— 

. Mllraori 

Tfit»l . In- C<j«t »r ruad 

SlatMLAa c'liiilins un Oprn. uid 

Iluliibt-<1 lltio^ cqulpmmL 

Maia*. 910 70 672.07 $1'1,1IU.1I0 

K«W Hanp^Uie. 785.33 085.32 2-i.U42.UO0 

Vermonl. 635.00 613 CO 28.7»t,926 

Maasachaadti 1.5O0.7S 1,483.70 74,609.413 

Rhode Island 12L47 12147 5.13l*,(!72 

Connecticut 806.94 GOS 27.35ti,iJ17 

New York 4,735.91 S.rt.'W 22 ;'fl ii01.'171 

New Jersey 1028.05 ONOfK Tt.W.7,'15 

rcnnsylrania .■ 0,878.36 5.014.43 300,55(1. TiOS 

I>clawarv and TmH Uaryland 455.1i0 292 50 8,773.r;'.7 

Matyland (other than abova) 730.0} 493 5' 3l,8t4.(KV) 

West Virgiaia 723.73 364 75 

VifKinla 2,01».U l,482ii4 4!»,8.'<T.4S1 

North Carolina. 1.562 07 1.12!).'j7 29.5a'.. 425 

Sooth CaioUoa. I,4S3 17 1.0^» 97 27.348.817 

Oeoista..... ^.nkn.U I,6M 70 96,875,553 

Ploridn ,„ 613 '20 440 20 9.88S,Wll 

.M.iKmi 1 ...,.2,030.80 1,036.00 36,421,163 

Miffiifsiiipi 900.20 900.20 34,910.504 

UatiiaDa 928 30 414.50 17 385,223 

Texsa S.B29.25 672 25 17,0OG.0CO 

Arlcatiiuu 807.00 SU 00 4,310,000 

TetineKM..* 1.876 53 1,43.") 53 40,918,448 

KLiiti:cky 1,403.85 849 .Vi S3.5U.740 

Ohio 4,013.96 3.723.80 100.424.507 

Michigan..,,*.,, 2,293.20 1,108.70 48,703,418 

Indiana , 6.331.10 2,977.10 121.162.301 

Illiooin 7,1SC.45 4.707.05 217.5.'^). 542 

Wisconwn 2,779.00 1.490 00 eo.35.9.723 

Minnesota 1.800.00 823 00 2r.im.CKX) 

Iowa 3,219.28 2.140 n3 8.5,762.043 

Nebraska 449 00 44B.OO 38,450,000 

Wyoiuiag Territory 500.00 560 00 43,300.000 

Missouri 8.361.79 l,.'i27 0<) KS. 372.121 

KuiiBa^ 1,001.60 iCO '*) 39,023 5(X) 

Colors.lo 350.00 t.W.OO fl,f<Xi,roo 

I'Uh Ti rril.jry 365.00 365 00 IS.iXiO.OdO 

Ni v.nlii 300.00 .■iflOOO i:i.,V)0,iXO 

talif.jrnta 8.307.00 810.60 40,660,000 

Oregon »,0HLW IMiM li,T>IMW 

Total, Janiisry lut, 1870 7i3,306.38 48.800 36 f 2.312,4t2.7l» 

HELATIVK KAKK Of lUtLWAYtt AMUKO TBAXSTOBTATUMI AQiaCUCS. 

Reference haa heretoibre been made to the low relative rank 

nf railway!!, in comparison With eaoala, i(t< luiilxia'.''. aiul sia^'c- 
coach movements in lft40, and to tho rii[i;>i f nANunl --Iridiii 
uittdc by railways from Isln l.i IsV). ,\ti ir.uu nin t: i f thi? ex- 
tent of the enormous »ul)sequ('nt prosresa of the railway* from 
1850 to 1.SC7 is fiirni«.he<i hy a United !^tl^tes government report for 
the year ending Jtine SOtb, 1867, in tablaa exhibiting the internal 
revenue fortluU period ootbegrosareoeiptaof canala,ra ilr oada , 
ships, bargee, Ac, 8tage-4soacboa and stc&mboata^ the rate of 
taxation on each of those agencies being 2) per ccnL Theaggi^ 
salfs were ns fulh.w.-: CmmU. $l.'.,2t<2.40; railroads, $4.128,J2S5J»|{ 
tlnjis, liar-jP!!, Ac, t-l,.s70..>4; i-lagc-coacho*, $'311 .2^»7 (X>; otcam- 
lM>at«, J'.tl,«(X">.(l'J. 

The taxes levied on railroad companies may have been more 
uniformly collected than thueo impo«cd on the Other i 
named, bat after due allowanoe ia mad* lew audi a 
it ii efident that the nilinqf^ la aoMantof .1 
ncaiptt^ fwdly eseeaded all the other 
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combined, aa the amount of lax pai<l l>y ull <if ihciii only 
slightly exceetis oue-teiilli <if the mm paid by Uio railways, 
Mnd it MU below the tax i>ftid l>y tliu express ri>nipanici>, which 
made nearly all their lengthy movement* over railway line* 
durin;; thu same year. Tliis lax was iit llio rate of 3 per cent., 
and aniDimted to ♦.'V58,a.»lii28. Olhrr internal revenue taxes 
were inipowHl at tlio rate of 3 per cent, on the grfusa receipts 
of bridges nn<l toll road«, fr«ini wlii<-h Boiirre a revenue of 
$1 ir>,4Cl.'J0 wast derived, and on ferrioH, whirh yielde«l a iwenue 
of ♦137,23i).72. 

A relation ximilar to that mentioned above existed in other 
years in which tiixation waa imposed on grra.t receiplj), aa will 
be seen by the following filatemenl of intenml revenue collec- 
tions of the iWftJ years of l»"i5 and 



ISK. 



lau. 

9»,ai7 no 

CiA.760 02 

7.0!4.448 13 
39.321 70 
.■>72,519 04 
84.845 00 



liriilgn and toll roada iT.'i.'JUM 93 

Cannl* 92.421 20 

Exjircns roiDiMUiiis Aj9,3:fi 89 

FtrriBi 130,132 87 

RallmatU 5,917,293 SI 

Bliije., larRia, *c. , 431 ,210 58 

Rliig<--nm<0ir9, wngan*, Ac 469,187 56 

Bteauiboalii 838,812 28 

An interesting indication of the extent to which railways 
had iiiipplante<l other agencies in the variiMi» 8tate<i and terri- 
torle«), ia ?hown by the following table of the internul revenue 
paid in each of the »talc«, on the grtuut receipts of the cnmpn- 
niea or inlcresta named, during the fiscal year ended Juno 90ih, 
1867:— 

SUam- 

bcaua. 

$96 &3 



etatn, Ac 


tH p.ot- 


Rail road*. 

SSt'.ct. 


baiKCi. «c., 

i'/^ I>. ct. 


CMrhcii. 

v.S P' 


A laliania. .... 




161.2 S08 




tW4 81 
















538 01 


»24 00 


213 52 


Califomia 


.$13,142 41 


5a.»39 8H 


400 83 


45,600 C4 




18S08 






737 33 


Connecticut.. 




97,510 28 




880 OQ 
















AAICH 


S87S3 


284 11 



573 04 



7 60 



Btata*, Ac. 

Dis, of Col 

Flurida 

Oeorina 

I.Ubo 

Itlinot* 

Indiana. 

Iowa 

KaiiwL 

Kenlu<!ky 

Louisiana..... 

Uatne 

Maryland 

Ma!sarhusclts. 

Michigan 

Minni-wMn .... 
Miwiasippi .... 

Missouri 

Moiitiina 

Koliraska 

Xovsda 

N. Hampshiro. 
Kcw Jcrtcy.... 
New Mexico .. 

New York 

Kortli CaniUtis 

Ob!o 

Oregon 

Pennsylvania.. 
Rliode hinnd.. 
Soalh Ciroliiia 

Tvnncssce 

Trias 

Utah 

Yermonl 

Virfpnla 

Washington . . 
Wrst Virginia. 
Wisconsin .... 



Caiwln. 



328 95 
4.003 05 



.1,275 *0 
2,515 83 
19 33 



1.200 46 
2.«14 03 
7,750 00 
406 09 



1.210 38 
3.430 60 



8.177 79 



nullnjailii. 

O.liOOGI 
B,M3 12 
80.703 40 



.«hli». 



370,307 00 
101.408 39 

51, 21 7 2B 
]3..'U2S8 

52. r«U8l 
GS.G50 9H 
39.07.'. 27 

135.177 34 
SS3,3;2C9 
101. 70017 

Ig.BSO 74 
10 83 

98,77 8 63 



2,868 44 



5H,fl25 50 
307.447 «8 



632,571 55 
30 910 90 

407,876 33 
1,488 87 

749,402 91 
18,832 21 
20,000 50 
88,167 95 
21.885 40 



38,333 00 
45,059 07 
401 13 



03 640 35 



42J a^ 
410 17 



610 23 



13X 29 
40 .'.2 
284 30 
129 22 
307 18 



29 25 



70 00 
88 71 

785 27 

45.14 

148 01 



34 02 



106 30 



16141 

I70 5,'i 



(Sua*. 
c*«chei. 
.•',p.tl. 

703 S2 
759 04 

i.nocoo 

,S.255 18 
0.017 «J 
1.295 01 
7,0'.il 08 
17,370 09 
0.771 04 
1,253 01 
3.123 JO 
4.844 75 
9.0» X» 
n.407 21 
3,770 00 
207 24 
5,434 85 

3.402 13 
1,301 73 
3.332 83 
3.9011 CO 
2.650 71 
3,739 00 

48,402 84 
100 71 
0.607 02 
8,682 88 
0.1M0 17 
1,34 :i 30 
224 KS 
012 77 
5.70107 
800 01 
709 0« 

2.403 53 
3,898 09 
1,129 50 
2.4M5 92 



Strnm* 
Ixaia. 

V; p. Cl. 

l.Oil 89 
252 23 
I. 900 45 



274 01 

717 S2 
147 M 
072 23 

3.023 OH 
213 9S 

2,060 17 
245 32 



691 34 
10,359 88 



17 07 
030 00 

31,231 O-B 
C84 5S 
10.313 33 
7.9S9 18 
4.293 81 
8,liiS4 01 
1.167 70 
17 18 
1,010 00 



2,104 30 
138 60 
1 98 
809 55 

1 917 04 



Total... .$45,2!i2 40 $4.128.2S5 34 $4,870 54 1341.297 08 $91,809 09 



CONSOLIDATION OF CONNECTING LINES. 



THE work of consolidating connecting line* lind been fairly 
cummcacol itt some eeclion* Iwforu l&iO. Two of the 
most im|M)rtant were miulu by tlio conifolidation of the nu- 
merous companies which ori)pnally built the r.iilwny.t now 
forniing the main lino of the New York (Vntnd in 1Sj3, and 
by the purchiuM! of state works of rcnnsylvani.i.iiud llio Iciising 
of a short railway between Harrisburg nnd Kanraslrr, which 
gave to the I'enn.iylvania Hailmnd a contiiiuotis lit>o bclvvcen 
Fhiliidelphia nnd Pittiiiburgh. In view of the fuel thiU tbc Uiilli- 
morc and Ohio and Erie were each b'li't and o{>erate<l by n 
single C(mipA)iy, and designed from the oniect lu eerve as 
important channels of through trnlfic, it is obvious that the 
ronsolidatjotui which created the Xcw York Central, imil the 
purchase and lease which w>cur«l to the r'ennsylvatiia Kail- 
road Company tlio control of a continuous lino belwccn the 
two leading cilies of the state it traversed, were nccc^ry lo 
enable them to hopefully contend with their two Anioricnn 
trunk-line rivaU in the competition for through tratTic which 
apccdily commenced. \'arioUB other coruKjlidiJlionH, scarcely IcKa 
neCK^iwary lo the prosjkrrity of the comjinnien nflected, were made 
during the sixth decade, «uch as the union of tho Lebanon 
Valley and various short coid roiid/i with tho lit'sdinp 1 1 
union of lines which formed the Pittsburgh, Fori Wayne ;i: 
Chicago; the combination."! of varioug lines iu JPl ' 
nnnilier of cumbiuutions in other stales. As a r 
tho prevailing prartico before ISX), in moft 
to lie favorable to tho mitintenanco of tlu' , 
each comjisny, except in .special cases, where tlx : 
BuaJly goml n"a»on!> for the ndoptiuti of a li'l 
while after ISM a number of important ci ' 
mulo, and during the seventh decadt- <' 
'2i 



nierous that they fonucd A Iciuling feature of the development* 
of that period. 

THE rESSSTiLVAXU lUII.ROAP 

engiigc*! muro extcnHivcly in fuch operations than any other 
company. From the beginning made by tbc construction of a 
line l>etween llarnslmrg and Piltsburgli, a distance of 2 I"J miles, 
and ibc pun hnse of Rtnte works, it h.nd, iM'foro the close of the 
seventh dccaile, secured by cotiMniclion, purchase, and lenses, 
the contrrd of 2,4.')S.5 niili s of r»ilw:iy, including its main lino 
nnd branches; the Philadelphia nnd Erie, ^^.^7.5 miles; tho 
Pitlaburgli, Fort Wayne and Chicago, 4'yj milei", and other 
! roada west of Pittjiburgh, with nn aggregate length of 

miles, viz., I'iltiiburgh, Cincinnati and .'^l. Louis, SlJt'.S; Litllo 
I Miami, CoUinibu.i nnd Xcnin, 1'.M",.<1; Columbus, fliii-ngo and 
j Indiana Central, OMIi, and Imlianapi>lis and VinceiinL'*, 114. 
I It hn<l aUo socureil, by obtaining a cotitrolling intercut in ibo 
; Northern Central, gotxl fucilities for reaching Jlulliniore, and 
relatively convenient connections v ith New York by tlio .Mien- 
town route, leading from Ilarrisbiirg eautwanl, via lh<? Reading 
and Jersey Central. M an early period in the eigblh decade 
; it also leased the lines of the Unite<l Companion of Ni w Jerseyi 
•■ ■ ■ • 1 1'!' I entrance inlo Jersey City, and control of 
y nnd canal luilenge. 
' I '' ' -olidalion.i or leases ninite 

1 :vEr.. 

"b'irl lines that 
'■and 



186 



coysoi.ipATrox of coysEcrisn j.isfs. 



IcMiifrot 1 controlled l>y it, made tliv mileage of the n\ain Wne the one bud, and of nuikins corresponding moTcmcnU orer 
lapiMtutwI by IhsKew YorkCeotinl andUudaoa Biver after | IheMiDO atgicgMioo of IIdm after thejr aia pnctkalljr nndar 
October 1at,U80, 642^. ComeUoaVaodariiittVMianMtbelieMl { the cootrol of * iingte v%oit>p« «iid pn ^v mkn company. The 
of the qniciii. He had previoualjr beea adindlr ideolUlcd for twenty otfpaM&aem might hnve twoilif tela of pwBitf or 
some ypurs witb the HtifUon River and Hartom road*, t«adin): frcii;ht Mrs and clian^vs, rc-<|tiirin7 tha novement of panen- 
f.->ini Nciv York to Ani;iny (hut iHilivitli tiip Nfw V-ck a- t,'> r« at tim pn.l of p;i<'h of thrir rf^e<"tive linos, and analo- 



trnl), atMl nlMjiit or fwx.n after that pi riMl Ijc I" r;uiic iiromi- 
nently connw-ted vvilli im[><irti»iit wpslfrn rnJroail« uniUr con- 
iliti m" whirh prartirally »(fcurc<l for the New York C'tntnil 
. nr.. 1 ina west of Buffalo analogous in importance to thr«! 
obtaioed b/ tbo Pcnnvlvania (hfonch its IcaM of the Fitta- 
bnifb, Fort Waive and Chieago sod (he Pittafaoii^, Claciii- 
nati and Sc Loo'uu In 1809 a contoKdhUion waa maJg Of Ihe 
Lake Bhore. Michigan Southpm, and Tarioos shorter lines 
fcrminj; H thrriiifli rail roniii rti. in V*>l«-e<?n rufTiloaiid ("1iic:ii;i«, 
and of \;irioii'! (.r.i:ii hn« nil. I lut' nil.*, h;ivin;^ a total li iicth of 
M''15 iiii'.i =. And of this c(jn'oliiliiiri| company, Uoniro F. 
Clark, a lon-in-law of Commodore Vandorbill, was {irmidcut. 

TTIE EBI8 RAtUIOAn, 
which had oririn.iUy Iriilt i\ lir.i- mili-.-i in Irnclh Wtwcpn 
Jcrwy City and I'luikirk, had purti)a«.-d or U)Ij«<:i1 hmnchw 
S.St5.75 miles in lengtli, making an rvj^regate of 845.75 miles: 
aad in addition, it was in 1809, under a lease of the Atlantic 
and Great Waatatii, operating or ma^iog tralna orer £03.81 
nilef: aad it waa also.tnoviqg traiaa over S4.S5 milca of ahort 
Kew York mad*,— making the total mileage opeiatsd directly, 
or partially hy I'l.: Kr-.r. i,r",iw. 

OTilElt IMIVBTAXT IXJ.N.SOI.IDATlOX.i'. 

In addition to these important extcnsioM of trunk-line sys- 
tlan^^ « DOBtier of other exieoaioas, oonsolidatioM^ or Umcs 
were tnade during the seventh decade^ iadiiding the following: 

The Philiulelphia and n«idinR which, in 1802, had 2GI.13 milra ' that there should be more Kteamhaalu plying on a lengthy 

of main line and 17fi.-'!2 of hronch linen, a total of 4n7.4-"», had, nuvignhle river than on a short one. The circle of commerce 

ill ISiVJ, 33; miled of main line and 81.'> tiiiU-^ of liranth line*, i« widened by every t«t< p that reinovca harrier* between pro- 

or«iding!4 and laterals, a total of l.l ll.lH). Tliu other anthracite <lucers and eonsumers, by reducing the cost of movementa and 

iail«'ay« had made considerable additions to th<> mileage owned diininirihing other olistructions to free intercourse. Railways 



gou.'^ ch.iti-.'e-* of fri i'jhi nii^'lit l>e re<itiired. .'^upiMiisiiiij tlic 
niin.U r of fiitli eh:ini;<-s to be materially r< iU;< 1 1!, a« tin v I're- 
qiicnily %v<-re. in fMimection with movements over route* formed 
by a oombiniili' u of abort lines, there waoallE^r* more or loM 
of a lack of certainty, completenew, or pcmtanepcy about such 
oomhinationa. There might be rdatiT^jr (ood amngsmcnla 
dniiaf one aoaaoa wlddi vmdd ba taaa aalliflutoijr in another. 
The eondiiion of the nad>1ied «r locoowtiTeo on some parts of 
tlu' lirif w >'t!d (Aen l>e madlbeltarttoaono(her«. >fpr hani- 
'mI ailwiiK"-'* d.^ind by tomo of the compaiiir-s, would not 

or rof.M ni 1 1^' jin raptly provided by a'l t';i ir a--fn-ialps. 

In addition to all such difficulties soriouH (jucstions wme- 
timen aroee about rc*ix3u*iliiliiy for looses or dani!ij,'es to freight, 
and if a company controlling a portion of the combined ronte 
happened to be bankrapt, spee^f payments for losses or in- 
juries inflicted while movMBCDia woio heing made over ii< line 
could not fa« seemed. Twenty managemeniA, having a legal 
right to act independently or diversely on ni.iny .<;!il-jfot", could 
Bcarocly cxi«t without occn.*ionally dicplaying antagotii^lic pn> 
cliTilies which ui uM th»art the completoacm Of thiom^ 
freight or pa.s.sengpr c onnci tions. 

ConsoUdAtions of n.n.-iiler.ihlo consequence were probably 
made in England before they were attempted here, and one of 
the results waa a remarkable increase in the amount of fho 
tiafio of all the linca united. TliiaiiasnatuBl as tliai more 
trade should originate on a large lake than on a small one, or 



Oroperat«i1. I.eading western and north-wc^terii railroads had 
greatly increased their mileage, either by leases or new coo- 
structioo. The Chicago and Bock Island, wbidi bad SS8.4 
miles open in 1860^, tqwrated 690,6 mike in 1868-09. The 
Chieago and Xorth-westera waa in 1860 operaliitg 1,282 miles. 
The Chicago, Burlington and Quincy, which in 19<Sl-64 wa.s 
operating 'SA miles, waa operating ftK-'.i') hrfore tlie end of 
ISfiO. Tlie mileage of the JJilwaukce and SU Faul had on 
May 1st. 1870i been inetesssd by ooosotidalion to «3& 

Tni: r.VvrUA!, M IUBT ok KAII.WAV fDSWir tfHTZO.VS 

ha« fifijui iilly attiarte<l niiich attention, iiiul the Ci ■nihiuationa 
tffected at various titm -* have exerei?i il a luarketl intluencc 
tipon the companiiK concerned and the puhlie. The circum- 
stances of each particular transaction cannot be described 
within brief limits, but thqr should be studied and uodecalood 
by those who wish lo reach a Just eondupon in regard to the 
terms of either of the numerous compacts made, i^uch an 
elnU»r«to inquiry might restilt in a belief that bad har^'uini! 
v.i-ri' rn.ii;"' !.y l-iri;'' .'o.hIj in mdii- ic-tani f nml hy ."mall 
roads HI 4.tlipr5--, i ti". llu^ ovvnt riof tiio .-ii « iirisii .-t of the tliort 
hnea havp in a iii:ijority of in^'.anct a prohahly I.een nialerially 
benefit' il hy tin' p.'otccUon and security derived from an alli- 
ance with lori^> r lines, If they remained Solvent. Mochof the 
most desirable railway property of the country ia now ivpre- 
aentad by the bonds atid stocks of compaoiea whoso roads arc 
leased and opentadkgr more powerltalorganiatiooiL ItseemH 
unquestionsMe that 

to an extntordiuary extent, in various ways^ by Vm prooesa of 
rooaoUdation, espodalHy in the improvement of ftdfitiee tm 
th« ehaap^ n^iid, and convenient movement of paaaengers and 
freight between distant point;-, the avoidanco of dvlaj-s an<l 
changes of ears, the rf il-.u !io!i of freight chsigCS, and the in- 
ereiwe of the re'ifMiiipilnlily <if c:irrier». 

There is n vi>*t dilTen ncc hotween travpling or tranoporting ' on tirn head como back very nearly to ita point of < 
freight ovpr a di.slance of K\y one thoii.aund miles, under a rail- ' ment." 
way i<y»(em made up of IrMjse comhinatu iis of twenty compa. , In commenting upon the favorable rosolla of railway Con- 
nies, each having lines of an average length of fifty miles, on J solidation in Great Britain, the chief of the bureau of atatiatios, 



aooomplith such ends even more rapidly and elTectively than 
ordinary internal water courses, inasmuch as tlicir operations 
are amaUycoDdnGted with ndqtceeof legolarilyaod celerily 
never attained by other agencien Long railways^ or oombina- 
tions of a number of short lines under conditions which prac- 
tically convert them into coinpact and reliable systems, are 
enahlcil. hy concentration-', to iiiuti'.'-inliy turreuse tboT OMAiI- 
iie>s l<j all interests ami conimuiiilies they »■ jrvc. 
Tlie MasLsachusetls railroad commissioners, in their report 
I for LS73, drew the following conclusinns, after an examinatioa 
of the experience of Great Britain, w hich may fairly bo taken 
OS an illoatratioo of a general law: "Ilia evidence se em s to 
be almost conduvre that positive benoit miber than injoiy 
has there resulted fitom amalgamation, so Aur tt it hoa gone. 
Not only have the evils anticipated not resulted, but it would 
M-i iii that the public h;is invariuMy hern Ix tl' r and more 
erononiic.-iily fcrvcd hy tlie coiii-olidatcd thau l>y t!iO inde- 
pondcnt companies. The larger companies employ aliler 
oiriccn, and soem to bo nmnngetl more on the system of great 
departments of commerce, and less on thai of lines of Stage- 
coiiches. Thetimeaadatteotionof theoificersarenotmaii^y 
nbeoibcd in questions of corporata hostility, and the moos^ of 
the companies is wasted in a somewhat leas degree in warfare 
wiih each other. There is, in fact, far less of friction in the 
Work of (r.i:i-]iort«tion, and far more of syj>tpiii. F.nally, as 
regards the community at large, it is found that lar^e conipa- 
uiee can be held to a closer responsibility than miuiH oiii'i<. 
nicir promineneo enaUes public opinion to concentrate upon 
them. Thcgr are mora dcaalywat^Md, aad held to a stridor 
aeeoaot" " 
Mr. C. F. Adams says: "The eleaier political observen have 
come to realize at last that concentratiou brings with it an in- 
crea.>«;d wni'c of responsibility. The larger the railroad cor- 
poration, the nil Ti- ( aiiiioii^' il.^ iH>!ii y. .\k a result, therefore, 
of forty years of experiment and agitjition, Oreat Britain has 
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in liui report upon the internal commerco of Iho United Slatoi 
for 188^, Kay»: "A Biniiliir result haa rolloweJ railn>aij ccinimli- 
ilAtinn in the l.'iiiUtl Stalt*. It hiw, IitTCtoforo, liecn fliown 
tliul tho avcrH|;e of all the rates charged on nA4.>en IcadinK rail- 
roads of tho country, including; thonv of tho gr<>nt esu^t niid we»t 
trunk lino*, ami the principal railroa<U west of tho Alli^hciiy 
liiountiiiii«, ciigiige^l in traffic between tho nesti-ni nnil nurth- 
wcMtorn states and the Atlantic sealxmnl, haa derreased ;J'J.4."> 
per com. since 1870, this reduction in railroad freight charges 
hsvini; lieeu more than Ihreo tiinc8 m Krcai an the avera}^ re- 
duction during thu sanio poriod in the prices of twvnty-two of 
the leading articles of commerce." 

EFFwr or roKsoi.nuTioxs o» rowKU to no good on evii.. 

A graphic dcDcription of tho benefits derived by the public 
fn>tn consolidations is contained in the following xtatenieiitK 
nia»io by Mr. Ednnn I). Worcester, eecrelary of the New York 
Central, before the Senate conimitlco on transportation routes 
to the seaboard, in 1873; — 

"All the permanent and progreMivo reduction of rates that 
I have spoken of, and tho whole practical eflicicucy of the en- 
tire railroad system, have been duo entirely to consolidation or 
to tho concentration of line* originally dletinrt. . . . Wo 
had ton roads between Albany and Buflklo. Tlicru was just 
about as much ufliciency in operating ten ruads as there would 
Ih3 in ten men trying to do a thing that one ought to do. Every 
board of directors had it« own profit to make, and in unn 
Echomea to advance. Tl)oro was no obligation on the part of 
any one company to do anything for any other. Tlirough lines 
of cars could be run only by very complicated and embarrass- 
ing arrangements. I can remember the time when conductors 
were changed at tho end of each one (jf the roads of tho old 
line l)etween lluffalo and Albany. In some ca«e» a ticket could 
not be bought through from Albany to Buflitlo. Tlie elements 
of u«efulnc<ss and economy wero very few. In regard to freight, 
there wa.*i no obligation on the part of any one of tho roads to 
take a single pound of it from another. Except so liir as they 
might cliooee to agree with each other, it involve<l changing at 
each terminus. Tlie policy of consolidation was what first led 
to tho prorating of freight chargea. They arc now prorated, 
where the old number of lines could never have been gut into 
•ny agreement. Other companies, loo, Imvo been carrying on 
this sysli-m of consolidations. All tlic railroad* in France have 
been combined into four systems. In England subrtautially 
all the roilnwds have been alisorbed into five or xix general 
systems. ... If thoro is any principle involved in having 
no railroad in single control exceed, say, one hundred miles in 
length, the same general rule might just as well limit to a 
siltgle mile. Tho objection that is fre(|ucntly ui^ihI to consoli- 
dation is the (M>-called great power created. There seems to be 
a frightful idea that any power that may lie exercised for good 
may be exerciM.-d for evil. In limiting the simple exercise of 
power so aa to surely insure against the possibility of doing 
evil, it is very ea.^y to defeikt tho ability to dr) good. What is 
the really proi>er course to Uiko when nn nlisohllc advantage is 
Considered as against a' remote contingency of disadvantage, or 
as agiiinst mere powibility, is (luito easy to di'termine. In 
ordinary matters there is never any difliculty. . . . There 
is, however, no good reason for supposing tliat consolidation 
docs really increase power. For all the |iuriH«e-!i of pnu-lical 
power to accomplish tho terrible purposes so much fcarcti, 
there would be a great dejd more ability in tho aeparalo con>- 
paiiics than in tho combined comjuiny. Tlie condiine<l com- 
pany i«,iit leu.tl, aii-Hwerabte as a unit, and the ali.>ience of nmriil 
rcdpousibilily that is s«pi«*ied to cxi^t, l»ocau«3 by reason of an 
aggregation of parties it is so divided that no one, as it is sjiiil, 
is res]>onKibIe, would be vastly iucreasc<l if such unit were di- 
vided into the fractions from which it was fi>rmc<l. Eiich frac- 
tion in this case would have the full cOect of tho whole unit." 

In .HKttlicr jHirtion uf Mr. Wurrc^ter - !• '.fwny be Hid, 
"Tliore arc some features attending the : "'"MiMMi 
fcrof property muter the old-fa»hion(*l ■ • I ii"1"<-j« 

I was in the mercantile bu»inet>s a g>.MMl i 
railroads cnnio into use for fn i ■ 
Was to rnurk giwKls to be ship, 
ing to the care of tUrvo or four ]H;t.': 



canal, C4»re of such a man at Bulfalo, care of some one olsu at 
Butno point up the lake; some one else at some interior |Kiint, 
and so on. In the then ordinary way of doing buiune«4, a man 
shipiicd his proi»erly to a certain ]Miinl, say tho lonninal oi 
some route, and when he got there it was subject to his order 
If ho was not there himself, he had an agent or consignee to 
lake it Tho business of that agent or consigneo would be to 
pay the chargea if not prepaid when the property was shipped, 
deliver it to the next party in the lino of tnuisportation after 
making his bargain with such party, and so ou, for every point 
of shipment. Tho same rulo would, abstractly considered, 
apply to-diiy, but all this detail i.i done voluntarily by U>e rail- 
road compjinies for the convenience of shippers and the public. 
Property shippiKl from (Chicago, St. Louis, and oven San Fran- 
cisco, comes to New York without any special oversight or 
charge. If from Canada we even enter it nl the custom house, 
and give a bond for duties. Tliis is all volunUiry. Few people 
have any conception of the vast amount of troubles<jme busi- 
ness done by railroad comiMtiiies for them in this way, and yet 
the taring of the rzpmae of tratu/rr or mhiptnnU, imtrad of bring 
nuule Ike murce of adiiUional projil, hat beai applitd to the rtdno- 
tion pf TtUa." 

DEKDNCUTI0N8 OF COMrAXIES 

which ore bused on tho mere fact that their operations extend 
over a large area and are conducted on a gigantic scale are ni>t 
justified by actual development*. Grejit companies, like little 
ones, may fail to conduct some of their operations in as4ttis- 
factory manner; but tho chances of obtaining reliable service 
on a lengthy route are usually much better if it is rendereil by 
one eom|Miny, than if a passenger or shipper is obliged to de- 
pend u[>(m numerous indejtendent organizations. 

All this is now so well understood by those who have practi- 
cally tested dilferent method:!, that the nucstion i-f greatest im- 
portance is whether the gigiuitic companies will be eiial>lcd to 
l>ear the burden of the obligations they have assumed. Dif- 
ferent solutions will presumably be reacln!d in dilTcrent caM>.i, 
hereafter, as Ihey have been rcaclic<l, heretofore, the particular 
results depending largely upon the nature of the compacts 
made in each instance. Consolidation, in itself, has conferred 
many bcncAls, and it would be difficult to point out any posi- 
tive injuries, except those suffered iu sonic instances by slo<-k- 
holders or creditors, whose interests were adversely affected by 
unjust or unfortunate bargains, or by the fjicllities which gigan- 
tic combinations afforded for ruinous rate-cutting on a stupend- 
ous scale. It may be laid down as a rule, however, that there 
is a special ncc<'««ity for cjireful safeguards against conaoli- 
dating under any single niunageincnl more mileage than it cum 
cflTeclively manage. 

nSAXl I.tl- EFTECTS OF COXSOI.inATIOSB. 

Tho disposition to consr>lidate tiuiny roads into larg*; systema, 
which rapidly increased during the seventh decotle, made a 
material addition to tho opportunities for converting relatively 
short new lines or old ones into sources of profit, as they could 
lie offered to rival large c^>r|Mirations, aud in »>mic iivslances 
disposed of on very advantageous terms, and the practice wa» 
adopted in some of the consolidations of making issues of new 
slock for the purpose of e<]ualiung the values of the respective 
properties combined. 

Much has been said, at various times, of the effect of th<-so 
new stock issues in increasing railway capital. S> far as the 
intercst.s of the general public are concerned, they have rarely 
exercise*! any influence whatever, as few, if any, of the lengthy 
railroads engaged in comiR-titive operations are enabled to 
make any advance in charges on account of an increase of 
amount of capital hUmV., If the supposition that practical ope- 
rations on a railway have any connection with the amount of 
its capital stock h;is any foundation, it must be bused chiefly 
on the doings of com|iaratively small lines or lines that aro not 
to the shar|i citiiipetiilvi' iutlm lu < s uliu li lu^w prc- 
||||g||iMnBUy> t» connection w ith neaily all dasxe.^ 
Virnl nn.1 »V,r..'i.-V " (So. Certain it is that a iiiiinlier of 
I toi-llMO isnied a sptH'ially hin;n 
. ' earn divi- 

.\urucd ur lua- 
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terially afTeetod by, tb« amoont (tf cspital itod^. lh» qucitfoo 

may slill bo askctl, honcvcr, why did various lines, when con- 
Kolidatin;:, nmkp the nnm-ncl fimouni of tboir ciipiUl stock 
dilTor from tlu' stiiti :l n pri'sciitcd prrvious to anch conaolida- 
tion? HiLTB wuuld b« A coiisidi'rnlile difference in anHwera 
given in different caaes. 

If it is supposed Ihnt two rooid^, which each had a capital 
atock amounUng to $1,000,000, oAer maintainlDg an independ- 
ent «xuUnce Cw » aiumbw of y«an, had agnad to oiiDBolidate, ' 
and to mbatitnlo hr their old eertifieatei uew ooos^ Bottriog 
woald be more natuml than that the aggregntc amount of the 
new issne, and the proportion of it to bo assigned to the share- 
holders of each of the old companii.'?!, tiliniild rn l ivn very 
»oriou» consideration, and finally determined by varioisB 
influL'ncet!. Oiii! iiii>;lit \«; the iiiarkcl viilue at (he time of the 
ronanlidation, and if the eharoj! of ono of llio companies were 
At A premium and the shoreii of t)ic ulhcr at a disooDnt, it Is 
obrioos that the nev itodc would probably not be appoctiooed 
without dnetegardfbrthlaimpartaiitdiilfaetiaii. Iftheabarcs 
of both companies had risen In maricot value above the par 
value, and if the profits of the companies had been sufficient 
to maintain the shares at such mlvancol (juolations during a. 
protracted periml, iho new (took rcprcsentini; tlio consoIidatLd 
inU'reslH v.ould l>e nioro likely to n prp^cnt tlu> iiinrla l wiluc 
than the pnr Viilue. Then tlicrc n'.i!< n jMusaibility tluit tlic mere 
act of conaoliduiion wonld incrc:uo die earning poirar of each 
of the consolidating oonpaniet^ and this inenoae may hare 
mpmBnleJ in the new atoriE iaane. ^oro 
tttti, too, in ivhif!) rnnipniiips, instead of 
tfividtatg thrir net eamin^s umoii^ i<1iiirelui1(ii-n<, lind applied 
an imUBUnllv ]nrcv pr ']i irtinn to pcrmixnciit iinprovenicnti', 
nml forthit IcmiMirary iiiivutinn a I'iirrosfKiniliiig e<jiiivnlent in 

nil ill. ri.'iLwil ftuiount <if the lie « nsi 'lidiilt-d stork iui,i;lit be 

demanded. There were other ciiscm in which a loiiipuralively 
short road was absorbed by a lunK one, and the circunii'tances 
wen such that ila shareholders demanded that they should be 
gnatantead m hi^ into of divM rn i J i a y IS per oenl, and it 
waa deemed pmdent to hnvo Uiia rale practically ropresented 
by a huge iasae of capital, drawing— say 7 per cent; as this ex- 
pedictit would j.rni.ni ly hf'lp to ovads iBgialatioD relating to 
the rate of railvviiy <li\ ii'cinls. 

Indepcndt-nt f>f aU U';.M'iriiiiti' <:onsidnrationB, iliOi ir sprru- 
Intive finani-icrinj^ wan opened by some of l!io roiuKiiulaliuiw. 
Willi tin- I'L'ifl of intentions, and the most earnest desire on the 
part of all concerned to liavo the new stock of a consolidated 
system fixed and distributed ua entirely equitable pfindplm, 
great changes in the earning value of paittoalar piaperlica 
night speedily show that excessive eatimatea had been made; 
and as it may (hi assumed that the best of intentions did not 
ulwayn prevail in the arrangement of bucIi affairs, existing con- 
(raxta between the earning value ami tlm < n] italir.iKii .:i i.f pi r- 
tioiia of soma of the coneoUdateil BVtstema arc nut surphaing. 

ErrGcns ok ounsuuoatioks op bival lines ix roEVEirnira com- 

i-ETinos. 

The Jhrnona maxim of Boi>ert Btaphenaon that " railway com- 
petition is not posaiUe where consolidatiaa is praolieBble'* Is 

j^ncrally vcrifie<l, sooner or later, in cases where a few com- 
paratively short parallel lines coinitrte for all the tlinniph and 
lix ul tralfif of a jjivt'ii rf5;i<iii. and it i-« in pui h cn'^rii, particu- 
larly, lliat the evil elfei lj! of Imildiii}; two railways to do the 
work of one are fell, by the company that nurN-ivc-i a competi- 
tive death struggle, the company that U r\iine<l, and the com- 
munity served. A remarkable illustration of the leanliaaf audi 
contests, which haa foiud partial or complete countariNiita in 
s nnmbcr of tnatamM, and notably in the case of the Vest 
Shore and New Yorlc Central, is Aimiahcd in a letter of Isoae 
Hinckley, )ire«idont of the Philadelphia, Wilmington and Balti- 
more, dated February ISlil, 1S74, t^i tlie Sciiatc cornniittce on 
transportation routes to Die ^e:^l>oartl, wliieli wiy?.; "Lowell, 
Massachusetts, 2fi mil' s from lt><!i(on, was comieeteij will) that 
city by the Boston and Ixiwetl Uailroad, of uhieh I was a 
director for fifteen years. We were, in or alujut 1854, carrying 
passengers at 60 cents, coal at 75 cents, and other freighta in 
proportion. The Salem and Lowdl BailroaJ about that time 
i, in conneclMm with the Boston and Haioe Bui- 



road» to compete for trade, ftmeiigti mteaweBtto45cc»tt, 

and ooal to EO cents generally, and once to 90 centa. Hicso 
rate* were injurious to the Bovton and Ixiwell, and insupport- 
able liy tliu H.ilem and Jyowell. {'ompromiso and Ico-'c fol- 
lowed. I'afiHenRpr rale* went to 75 rents, then to $1, ajid now 
arc 7-j I eiil«. Coal rates went to $1 ;J5 at once, and i%ulii*e- 
qucntly to 91.75; unce reduced, I Uiink, to fl.23. Other rates 
were affected in the same direction, yet the Boston and l/owell 
BailwMwl Compepy, who took the ieaae, Ikrcd no better than it 
did irilh low latea liefino the flalem and Lowell waa ImUl." 

Mr. Hinckley widely drew a broad distinction between the 
e4X»o with which competition oould be checked on companw- 
lively fliort parallel lines and the difficulty of arxcslinj; il on 
long throii^;h rmtrs. lie said: "In here speaking of coiiipoli- 
tion I do not refer to ca*e» where the bnsina'w competed for is 
but a portion of the liusine«i of the road, ati.l, lliercrnre, is not 
of prime consideration. Tlius the great trui.k Yim < i ::.iy go on 
competing indefinitely for the wertcm and aeaboaid traffic, b»> 
eanao mch eompefitioa ia not deatmotively exhanative, in view 
of the large local traffic which those linos enjoy free from com- 
petition. Yet even here the public frequently suffers, a.", for 
iiistanoe, when Compolitioii has rediii e<l tlie ral<-8 to ciwl, or 
even btilow el^^l, and the railroiul cinnpauies, in t^elf-jircserva- 
linii, ncroe tof;ether for a time, formini; what wo may call a 
lenifKirary consolidation, under which nitea are spasmodically 
raised." 

It is to be remembered that the fimioiia Stephenaon maxim 
relating to tho eaasatko of laihray eompetilion only appKca to 

cases "where consolidation is practicable," and while it docs 
apply to them with considerable regularily, there arc many 
furiiis of rui^w.iy roinpeUllon 10 this country wliieh m vi r l,avo 
been, mid from the nature of tho orpaiiiwitiotis eoiieenud, 
proliably never will l)e, arrested by ponnanont ri >nsolidations. 
Ttiis reni:u'k i.i applicable to all the great through-route sys- 
tems, whetlier tliey pertain to movctnonta iMtwocn tbo Atlantic 
coaata and the UiaaisNppi vall«y, or between western traffic 
centres and atQaeent agrioaltoral dialrioli) or between ttmAk 
dflc ooaat and the MtasigKippi nllay. Ia nalily thaae Mnae 
have always been competing with each other Ibr throuii;h 
tralTic, <>tfc they were in a jiliysieal and financial ronditii>n to 
tn.ike t<ii; !i eciiiipetilion elTwtive, even during the brief ]i<'n,i- Is 
when jijrt etl r.ites and all reiiuircments of Ijooliii.; nrra;i:;e- 
menUt were mi>st faithfully maintained. Tho real mission of 
pooling arrangements ia not to avert competition, for that is 
imposaible while diveiae permanent financial interaita exkt) 
but to dlmioidi the nUa of wuestralned competilioo, and to 
ailbrd ineidental protetJtion to the lecHl iotereile and fainilriea 
wMciianadvanalyaflbatad by a nunooa lowering of flun^ 
rates. 

OflNXfTTION or H Vtt.lTAYS AT TTIVFTir fFNTIUSi. 

Another notable tendency, which, although it did notinv(dve 
a consolidation of businem Interests, had an effect analogous 
to coosolidatica in improving the arrangements for tlirougfa 
morementa, and which had been diecked at a number of 
tiaJI« cantrea until after 1880^ and then extenaively adopted 
between IflOO and 1870; waa tewania the conatraetion of traeka 
over which connections could be made with locomotive power, 
of pawenfier or frci^;lit tr.iiiis, between tho leadiiiii nietrop<ilitan 
stations of diirerciil niil'iMiys. ,\t Mir:iu puiel." the cmir'tniction 
of union depots or stations formed part of this luovcnK-nl. At 
others it did not. There were cities in which the principle of 
effective anion for tlio interchange of all classes of trattio waa 
eorrifldonttolheftilloet extent, and others in which there wera 
important roacrrations. But, generally speaking, the move- 
ment towards materially increnring the fiHalitiea fbr JbrwanBng 
pasaengers and freight from one railway terminoa to other ad- 
jacent termini in the same city w^ns nearly universal. It waa 
of Sllfheieiil ei .nsi iineiieo to conslilule ;i!i ejinih in railway 
development, and was stiinulate-il or liai^lciK-d I'y events and 
reqiiirrmonts of the war, such os the movement of lar>;u IhKlies 
of InxipSfOr many sick and wounded soldiers, through cities, 
and tlio ndditionid ncee^ily created fo: rapid past^enger and 
freight movements of various kinds. While the issue of union 
or disnnion waa being debated at the cannon'a nioalli,one of 
the moet imperative of the military and poUtioal nqjUinoMnto 
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la eacii mcUoo wm tb« Inprorement of 



CitUM M via AII«ntown, Mid will donbtkw ntatn to 



lion in all practical ways, including the sweeping away of, thiaendof oar road murh of tho travel whicli Iho dctayiand 



mnnicipAl obatado*; and although each army aimed at crip- 
plirifc- or (liininiihing the fiicilities powcwMtl hy iu ndvcrwiry 
a coiiKlaiit prrasurc was cTti rtinl in fnvor of tho removal of 
artificial obatrin'Uons, siu-h ns lln^c nri1iIl^; fr^ni iiltcmida to 
prevent a convenient interchange of the tratlic of the line* 
radiating from important buainecs centres. 

A nolaUo ilhulnuion «f the tondBociw raferrod (o ia Air- 
nidiod hf dM oooitnntiMi oT tbe Oomweliaf Bailraad in 
Ihlladalphia, bjr which a direct oonneclion waa eocnred be- 
tween the Fhiladelphia and Trenton rond leading to Jersey 
City, and the main lino of tin? iVntifvlviu i i Kiiilroad, and 
(viii tho Junction) with tlio Pluliidelpliiii. \\ iltiHii>;loii and Bal- 
timore on tho Routli. 

When the act incorporating the f'onncctinj; hkhI was paiieed 
iu 1883, the United Statca Kailroad and Minini: KcKii^ter said; 
"At IboMUiM time that the Coniieetiqg Bailroadttiuafiwtifioa 
■ndMOoniDOdatw Philade^hi««illi ntevneetothewMleni 
tnde, it likewiMt carries to FUladeljd^ die frdlitiea and raD- 
veniencea Incident to the main line of eommnnlealton between 

New York and Wi\."h:npton, iis nL:-iir>t tl.r niit r^Hitc ln-tween 
New York and Wjii<hini;ton via liiMiUuj; a:i:l < '< ilnnilnii.*' 

Tlio f iUowint; rtfcrt'iico to liic Cmncdiii;; K-iilruad, in thv 
Pennsylvania Itailroad rep<jrt for ISiU, d.iiid Fcbniary ISUi, 
lfl65, also directs attention to tho importance of that line as'an 
atQtuicI in the attempt to use the main line of tho feonqrlTania 
BaibMd «•« of HuitUHifs, iiMtaod of tbe LabMion Valley 
ud AlkmlcNni line, in aondiictiin liaflto batmen Ileir York 
and tlieweet>- 

"Tlie conslnn ti' m i f tli> rnnnci tinij Hailwiiy, ( liarh r«i to 
join the I'erinsylvflni;) Kauwuy in West rhiladelphia with the 
Philadelphia and Tn-nton ro;id at Krankfurii, a dirtanco of 
seven milca, has boon commenced, and will bo pushod to com- 
pletion a.4 rapidly &» circumstoncoa will permit. The right of way, 
one of the d>ief elements of ila cost, has been mostly aeoarad. 
Ud* eonmelUn will bnng the line from Row Yock to Hani*' 
Ung and the wet, tia Philadelphia, within twelve milea of tbe 



ohatractiona In poMin^ through lliin city has driven to oUier 

.•luom.'l.-." 

The cliaiigcs thai oreurrcd iil I'luhidelphia on ai icniit of llic 
construction of the Conucclinf; K.tilruad weru of pullit ii tU im- 
portance to leave a deep imprcM on many ramillcaLions of rail- 
way policy wUcfa there ia not space to discuss here. Aoaksaaa 
movement* were made in variona other quartma, partly on 
HOoant of tte pnmm of war iatneaoesk which fitvored tbe 
eatabliahmant of the doeeat posrfble idaiions Ix t we«n variooa 
■ocliona, and partly on account of a Strong di^ix "^ition, in cases 
where cities continued to interpose unnecf-wary oIhiiuIih to 
convenient railway movcmentit tliroui^h their buuudarii'S, to 
devise routes b}- which thflr t<'rriti>ry < oiiUI hn aVOldod. 

UMOS DCrOTO OR BTATIOSS. 

One of the places at which a main depot (or station) was 
establiahe d waa Erie. It waa oonstrocted in 1806^ to bo used, 
partly, by tho Cievelaiid and Eric; Buflhlo and Erie;' Fhlladol- 
pliin and Erie; and firto ud Btlsburgh. A contemporary 
deseriplion eaya"thoballd!9glsof brick, in Romancsquo style 
of architecture, and running ca>t and wi>t iH-twcrn the Lake 
Shore and lliiladelphia and Krii no in ■ud tracks. Including tho 
(ovcri.ll iihaforn.N irh arc iu KjfTic rc.«pectj) tlio must Ut^c- 
ful portion of tho liuildinR — tlic depot \» 47"> fed long by SI feet 
in width, two stories high for 8ome distance from its front, and 
■tuaxnintad in the oentn byaneat cupoia,lo leaome401iDct 
inheigbL" 

Ifaan w«n iIsd wveml Union depota at Cihicaflo^ one of 

which waa constructed for the joint use of tho Michigan 

Sii'ithcrii and Chicago and Ro<-k Kl.md al'oii! I-'Ji. U occu- 
]iicd a sijnaro of ground, and was live hiUKlr<d .ind lifly-two 
feet long and one Imndioil and sixty f> et wide. 

At Toledo the Toledo, AVuha.-.li acl W Olcrn uiwd tho pn«<en- 
ger Station of the Michigan S<iuth< rn, nhirh was a large and 

oonuDodioua stnictare^ btult of brick, four hundred and eighty 
Aat long and iui^ Ibet wide. 

at varioua other poiola. 



OPEUATIONS OF THE TRU^K LLNES. 



'nAKnCULAR interest wag felt during the l;ittcr [>art of the 
L HTCnth decade in the operations of tho tnmk lmc», and 
Wporlallj the Pennsylvania, New York Central and Hudson 
Siver, and the Erie. At that time John Edgar Thomson was 
T[>roiidont and Ibomaa A. Scott first vico-prcaident of tho PenO' 
•fivania; Oomdina Vanderhilt was president of tbe Kow York 
Contral and Hndaon Sivcr; Jay Gould was proridentand James 
n-k, jr., vice-president of tho Eric; and John W. Garrett Wivs 
president of tho lliiltiniore and Ohio. Referencoh.asalrcaily licon 
mode to llio inii]nr!:Hit addi'.joiis to the niili ngool most of ihcjc 
linca during tho decade, and tl.cre was even a greater increase 
in the amount of bu-iinrtiA tram^acttnl, of capital, and ol tho 
floeigy with which competitive struggles for through eo^t and 
w^i^1^onad tialBo waa conducted. Financial and business 
dicilaawera not nnfircqncn tly troatod to atartUncampriacs by 
the mngnltnde of new enteipittaa undertaken, or the methods 
by whirl) one of the rival organizations antasonired another. 
A i.irse portion of the exciting railway incidents of tho pori™] 
hinged on the doini;> of these linea and their active managers. 
The nature of uimu of thoso events is indicated by statements 
made in annual reports. Tho increase of capital waa as {uV 
lows: On the Pennsylvanut, main lino and hrancbcs, the stoi-k 
and driit were 181.085,271 in \^^\ I^U^.^^ in 18G5, and 
tOaySlOyOfiO in ItnX On the Erie it waa *I0^^ in 1860, 
148,467,878 to IMS. and tlO8,908,nO In 1870. On the New York 
Central it was $31,503,()01 in Ifim, in I86.'>, and 

$108,110,137 in 1S70. Other operatiooa are shown in tbefol- 
lowiflfftablaB— 



ItasaT 



Karn- Not 

jM'f !<)ii i.-r t4>n 
IH-r iior 
ODSBllle. Kit \; ><.4<'. 

CflKJt, <>lll.*. 

W. Y.Omt. in »^l,Ot.H.M $3.1M,i.\) 230.41MM1 iMMij O.TL'J 

" " i>sf,5. )s.42;,nni .'!.r.s!)..i>i2 .hs.v.u.oto 3 45i iir»i,? 

1S70. 2J..i'.:i.iL"o s.2!X'>..Mo Trjii.o!-;.:" i ■>.':) o.:io 

Kri.-inl.HOO .'.,H0 )-'2 I .tiat.SJli UU.OM.nill 1M4 0 Sl3 

" ir>,:)o(j,.'j75 '(.'tsa.a.ss SMf.iST.Ji i 'J :ii 0:7 

'• 1S70 10.170,4fil 4.10)j,<3U h'M.MGi'.TH 1 Ml 0 .V>S 

Bmaairtv^in iSfiO.. 5,n3j,7ui 2:2fjnA»i i". f.icj.niB in:.- 117*1 

" " laM.. ir,4.Y),l(?) 4.18£>.I11 42<MM«.:iA) 1'<1»5 O.iSl 

" 1S70.. 17, Ml, 707 c:r:\fi:-i biosm,mi i.iiJ 0 01 

The vicissitudca of theec linca, with alternate periods of peaoo 
and war, of prosperity and adveni^, rapmoDt many of tbe 

most striking phases of American railway histoiy. FottO* 

natcly for all concerned, they each powciia a large amotmt of 
local traffic, wliich fnrni.'fhe.H a reliable revenue, and has only 
been Rtlixlc<l in a nicHleratc degree by mmierou;! through-rate 
wars. But they have iiUo been, in coujuticlion with the Italti- 
more and Ohio, tho leading railway avenues over which tho 
principal pi«>«<criger and freight movemeiils lK.-tween the Mii-fii^ 
sippi valley and the Atlantic seaboard, in tho United States, 
since an eariy part of Iho sixth decade, have been conducted, 
and aa • very large proportion of this througli husincaa baa 
been competitive, each of the four lines struggUn); to obtain 
the l.trgeiit nttaiiiablo sfaaro of it, the 

I etforta has been to devdop tbe most ctrevdvc and ceonomi- 
(oal sgretoB of piaolioal laihraj openlian. Lafaota ti vOxu 
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OPBItATIOlfS OF THB TRUNK LINES. 



Anioriran ro'.uU Imve doiio imieli to i ouliiliiilr tn tin- t-anic 
reeiilt, l>uc nowhcni cIms hnvc tho inamtivcd lu unri'iiiiltiiig 
olforte t4> iucrcaKo the speed and comfort of paaflcnger movc- 
monU, imd to radaoe the coel of freighl morementi^ been lo 
pmrarftil. Th* neoaaity of ft imort to ovaty oziMffiaBt avail- 
■Ma tw Iba atn-ompliiihaNak of mhIi al^iMto wu keenly felt 
dnring the cln:iit>g yean of the MTenth decade, and many 
niethod) for t'roiiKilin^ lliem niTO jipji^ii il iliiriti^ tluit ])0riiMl, 
but (ill that was tlicn <li]iip, in vii w i>f (iul.!(i<]m iit dcvelop- 
inriils, m.iy imw 1..- r' u.cr. Icil us coily ft vi'ry vU'i'r'HH inm- 
nieucciiieul uf the task uf iiu^iruviug and cbcaitfuLiig railway 
traaspottalioD. 

>BUTivH mMmaiKX or nnooaii MOTBiiBns mnmo thk 

BRVKUTH DBCADE. 

While tlicrp liave been soverc and itijiirirais .'■ii n.'clrs for 
through-riiil tratKc ever since route* over whiclt it cuuld Lc 
carried have l>ieii opened, and wMIe the amount of both 
ttirougli and local traffic have enormoiuly incrcaaod dnee the 
■erentli decade^ the lelatiTe importauoe of through trafflc, as 
vcU as the amount of proAl it yialded, waa Ibrmerly much 
greater than it la at preaent, or baa been itt any reecnt year. 
In other worili, the local traffic nf thn tniiik lines, us rcprc- 
sentetl hy ton-mileage, iiiciiM-id iiiii'U luurt' rajiiiliy tlian 
through IralTic, and the thri>ii>;li Inillii' I'lCtiH rly n jiri -lutcil ;i 
much larger proportion t>f the t>nlirt> amount of railway labor 
perfonne<l than at tho prejenl time. 

An illuatiation of tliia £tct ia Aimiabod by the £n4ght move* 
menta on (he FenimylvaaU Bailroad dariog UM, wbidi were 
a."? followc: — 

Too mltoMte. 

322.497 Ions of thrn«Kli rrrijlit Trmt rastwiini 1 1 A.iM.iM!) 

147,972 ton* of ilirv>ii«li fr«n.:la wml we^iwunl 52,074.059 

1,482,047 tona of lucal frvigbl w«nt aulwanl 300,011.352 

632.303 tooaorieeallMtht mat vcatwanl 52.157,252 

It will l>n wen that ti>o t<in milrau-i' nf woi-lwiund tlii<iui;li 
freight actually exceeded the ton-iiiikMit;i' i.f iho Iih'hI ficiKht 
movement in the tuimo. direction, wliilo the tun-mileage of tlui 
east-bounil iVcight movement repreacnted about 57 per a id. of 
the volumo of the local aaat^joundmovamciit. Combining the 
ton-mileage movement bi both dfaree^ons the fij^tea atood tbva: 
Through freight, 108,428,618; local fniiht, JlJ UW.GfM. The 
IhrxMigb movcmeul repreacnted about lo per ceni., and the 
local moveouot about 6U per cenU ot the entire tcm-mileege. 

THE rEN*}(!?YI.VVNt\ TnN-yAf.K TAX. 

The importance of the rcnn^ylvaniii Uaih uiui a-s a i uHiiK-lilor 
for through luisineiNi wu.'* j:rcatly im rea.>'<~(l in iho early jiart of 
the aevenlh decade by Ihu removal or abrogation of the ton- 
nafe tax, pievioualy inip<«ed on freight forwarded over iu 
Ibiaa. The amfflnnt of this impoaitionieprcacnted a larger aum 
per ton per mile than haaaomatimea been diaiged for the en- 
tire ntovcment by railway companies, and its abrogation was 
en abiMilute nece*iity a.«i a precnrwjr of extensive conipetitivc 
tliri'iigii nil ■vi-nn ntf, »> llii' li.imlii a]ii-iiii; nf one cuiniiuny hy 
such a ta.K, wli< n ll^ risaU were n'll mi1ij< i tiii lo it, wuiilil h:is<' 
ereiUfil a fatal iil..-<tiiu lion. Any reasons that may have e.vi»k'<l 
fur imposing the tonnage tax while tho state ownett thu main 
line of combined railways and canals necessarily loet their 
force when the Pennaylvania Bailroad Company became the 
pondiaaer of that oiain line, and tbia CmA aecma to have been 
recognized ty the ftaman oi the law wUeh provided fur the 
■ale of thoae werica, paated May iruli, 18S7. It fixed the mini- 
limtn pii< (■ f'/r ti.e main line at ?",.">' I",' • anil proviili il if 
the I'ennhylvaniii li.nlrnail bei urne the piir< li.i.«er it siiould ]iay 
$l,"j<li»,i'«l aiidilional, aii'l in cnji^iileralii.n w:ui tu be relieved 
of all la.\e!t on tonnage or freight cnri ied over the niad, as well 
as uf other tu.xe.'^ which were specified. liiit although the INsnn- 
ay 1 vania Bailroad became the purcfaaaer tuider thia act, the ton- 
nage tax waa not at onoeabolkhed, on aoooUDt of adeciaion of 
(he Supreme Comt of Femaqrlnmte that ao mmUt ot the act of 
1fi57 as related lotho Rcnenil taxealmpoaed wnannconi«ti(ntional. 

Toe ei .ni]..iiiy wa-^ lliiiH |ilae< ,1 in an i iiibai ra^.-iii;.; pi ii mi, lVi>;n 
wliii li. .ifter pi ..Ii-arti il liI.ii;atioli, it Wu.^ liiially relieved by new 
stale lej;i-lalii pi rfeeied March Ttli, 1 '^1,1 , which jirnv ideil that 

the i'eoasylvunia iiaiiroad was to pay, in anuuai iusiolmuuls, 



liie hiHu of H:i,5"(>,0ll0 to the state in full for the purcliai«e of 
the main line and the repeal of the tax. Other jirovitiiuns uf 
' thia kw obliged the cumftany to cooatioct acverul important 
brancbca. Ita paaage placed (he Feonqrlvania Bailroad Com- 
pany, Ibr the lliit Hme, mt equal tenm iritb Ha tronk-line 
oompetitora in iwtttam lelatieg le tatatinn And aa thia Im- 
portant legiahttion waa aeenrod hugely through the penrauil 
efTort.s of Colonel Tl)0(na.s .\. H»'ott, who was at that time viee- 
prenident, after having previously been general snpcrintendt-nt 
of the I'ennitylvania Kai>iiad. il niateri.illy increased Ilia pn>> 
tigeas an able and inHuential railway niana^-er. 

CONTESTS roil <X>NTROL OK I}t2iJRAl;l.E l.VS.NBCTIO.SS. 

Some of thu must exciting Inddanta ot the aeveoth decade 
hinged on efibita to gain or preaarve eontrol of wealem ooo- 
neotioDab audi aa the attempt of the Eriemanagen, in 1869^ to 
aecure poaaeaaion of the Pittaburi^ Tott Wayne and (^ticago^ 

which had proviotialy been, and continued to 1»g, tho moat 
valu ilile euiitii I ti.in iif the rcnncylvania wc>t of rir..-hiirgh, 
in llie niatler of securing through trairic, Tlie f<illowing refer- 
ence to this epiwHie is contained in the annual report ot J» 
Eilgar Thomson, made in the early part of liiTO: — 

"Tlie original polkqrof this company was to reach the tiaiBe 
of the north-wcflt, weat, and aouth-weit, by aaiiating the ooo* 
stroctiba of tiibataiy linca kadiog to the maiketa of theae ae» 
tiona, but not to control Ihtit management beyond (ho elate of 
Pennsylvania. With tliia object in view, it gave to the Pitts- 
bnrgh. l-'iirt Wayno and Chicago ItaiUvay Company at veral 
period* of it« exlremoft neeil, large aiUanets to cmnplese its 
lines and preserve its property to in hharelmlilcr.*, aiul .secured 
written pledges that its eastward hu-iuncss Hhould follow the di- 
rection which prompted and justified this comimny in granting 
tho assistance ao eatneaUy ao l i c i t eJ. Under the conviction tlut 
this agreement waa ampler it waa not belloved that Anther 
pMteciion to your intereita in tho north-west was either dc- 
rirable or im)>ortant. The rapid growth uf this section of the' 
ei Liiiiry, liowevrr, jilac^l that company, in a few years after 
it," conipklion, in a cuiulition of great prusi»crily. It then, un- 
niiiidfu! of its former obligation)!, endeavored to ceek other 
ea-^tern connections that it cx;uld control, thoti^h this company 
at all timea gave to iu bosineaa the same lalea per mile that it 
charged upon ita own lioe^ iipoQ lioth paaaougen and freight. 
Extemive lorveya were aocoidingiy made of the regiona eaat of 
Fittabuigfa by that company to find a tuitable lino for tbia ob- 
ject, followed by material pecuniary advances to n railway com- 
pany whii.'-e mad it wjui propo.iol to une, a-s a [lait of tlii.^ rival 
reiule to the east; but during the progress of these movenicutti, 
an offer was made by the Erie Railway board to absorb not 
only the ritlclmrgh, Fort Wayno and Chicago line, but neariy 
all the we«tern connections uf ilie renn^ylvunia ItailroadOonip 
pany, which only Ikiled from a miaapprchenaion of the tamia 
of the law under which they proposod to acoompliab tbair ob- 
ject, and sulisequcnt ndvcrae legialation proonred by the preiii- 

' dent of tho Fori Wayno company. 

In view of tlicse extraordinary niovemrnt.i, it l ec^ime evi- 
dent to your board that tin* conii>aiiy niu.'?t dejiart from the 
p ilicy that had herct<jfore governed it, ami obtain direct con- 

. trol of it!i wf'!'tcrn connections. Xegotiationa were accordingly 
opcnctl with the direoloiaof the I'ittsbuigb, Fort Wayne and 
Qucago Bulway Ompaqy, who had beoome apprehemaiv«b 
under the vicioua ayatem that had been developed in Kew 
York, hy which stock and bondholders of ndlwaya and (heir 
agents sold their proxies to vote at the elections of tho com- 
pany, witUuut any regard to tho interests involved in the issue, 
that their own work might fall into bands whuae object would 
luf to bcrioualy impair the perraaiicot iatanata of their eon- 
stilucnls. 

After a lengthy negotiation wiili the direelom of that com- 
pany, a laaae waa agreed upon, and thia company entered into 
poascasioo of the Fltlabnigh, Fort Wayne and Chicago Bail- 

' road on the Ist of July last. The terms of thia lease, which 

gave lo the shareholders 12 per cent, on llicir capilBl, wereat 

li e tune ei m-iilere*! very emerous, and only ju:*lilie<l by the 
ein nni.-tani already referr(>d to. The re-iull.-i of its opera- 
lion, however, for the firsit half year, noiwithstanding a di- 
^ miuisbed revenue of $30t,&96.90^ compared with that of (be 
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iuimc months in ISGg, havp, through n vigorous rcirenchnicnl 
of fxpenMw, loft ft net profit of ♦3<'i."94.4.T over all outhiyi«, iii- 
rluding the semi-annual contribution of S52,UijU to tin; sinking 
fund. 

For the*« fAvomblo rcmilta the compftnyis nuicli inilehtotl to 
tho enerpctic and ecotioniiail ndniiDiolrHtion uf itis afltiire by J. 
N. JfcCullough, Ebc|., its general manager." 

The same report ftl»o makes inifiortant references to iicgotia- 
tionn by which the ptTtnancnt control of linen leading to (Mn- 
cinnati and Ht. Louis had been secured. 

The significance of this and other conllict* between the trunk 
lines for the control of various wentcrn connections will l>e 
better underetncMl by a brief reference to their original {tosition, 
and to new developnienU progrewing in the rlottin^ year of the 
seventh decatlc. The Fenngylvania, when it first reached PittB- 
burgh was so largely depcnden t upon the Ohio river for weslcni 
conneclion.s that during the ei xth dcejulo it was said that the lead- 
ing elonienl of the pro«perity of the railrc>.id was the condition 
of the navigation of Uio Ohio. In other worils, during a MMUon 
of low water there were relatively sinall dividend!>, while in n 
high-walor seaiion either the dividends or surplus ruse to a rela- 
tively high-water mark. None of the other trunk linei) were then 
»o di.iadvanlageoiuly iiituated in the matter of weRtem water 
connections, ina«much m Itoth the New York lincit had outletii 
on lake Erie, with its superior fucilitieit fur water communici- 
tion with the west and north-we«t, and all the lake citiea, while 
the Baltimore and Ohio touched the Ohio at pointa lower down 
the river than Pittsburgh, and 1cm likely than that city to have 
their commercial relntiona obstructed by low wat4>r. 

It was, therefore, more nccesBiLry to the Pennsylvania than 
to either of the other trunk linea to secure reliable mil connec- 
tions with the lakea, and it waa probably the proMuro of (hi« 
necessity which led, at a relatively early {leriud, to the extra- 
ordinary efforts of her managers to secure the numerous con- 
nection!) with western lake and river porta which they obtained. 

CoMt'KTmoS HJm«fKKS RAtl. ASI> WATlSt ROUTHS TOR THROCTGII 
K*9T-B0l-})n M0VEMEMT8 OF BRKADSTUFFg. 

About I860 the significance of thc«e connection* became 
greater than ever l)cforc, li«cau«o the length of rail movementii 
of western produce had then materially inrreiu>e<l, on nccouiil 
of growing confidence in the practicability of successful rail 
competition with the wcKtcni lake and river water carriers. 
The charges of the latter were then usually maintained at a 
standard that alforde^l a liberal margin of profit for competi- 
tive rail niuvemcnls. It was said about 1860 that grain could 
bo moved from St, Louis to the North Atlantic seaboard for A 
much smaller sum than the usual rate for carrying it from St, 
I^iuis, on Htcaniboat.<i, downi the MisftiMippi, to New Orleans, 
and the ordinary' charges for all river and lake movementa 
were much higher than the railway rales for corresponding 
service which became common during the eighth decade. 

llie strong tendency towards a relative increaM) in the east- 
iKJund rail vliipmcnls is shown by the following statement nf 
the shipments uf wheal und ilutir cast from Chicago in the 
years named;— 



, Wheat, hiBholt. , 

TIT nil. 

si»..<ioi 



V"-*™. By lsk« 

IMB I0,U4ft.S52 

ISM »9S3,S67 ) 73,3M 

1865 6.502.875 SOl.OSK 

IM8 i,»ir,MO 4,(tt5,303 

1W7 M92.187 1.809.277 

im 8.80«,C47 l.402,Sia 

1«K» lI.-.'7t>.6M 1,«05,123 

1«"0 IS.Ize.OOO 2,!)02,«O 



-Fl<iur. Inml*.- 



1.034.793 
CIO. 350 
4SI.41M 
«.W,3G7 
77<.S65 
hffl,272 
ft74,IU3 



Hy r»lL 
31I.KM I 
219.417 
&t0.372 
1.190,816 
l.3(M.670 
I,«34.500 
1,50(I,.S55 
I,I-JU.074 



A very importjint fi'aturo of the trunk-line operations hinges 
on the fact that it was only towards the clowe of the seventh 
deoaile that it became common to regard them as important 
competitors for the cnst-bound movement of grain IVoii) Chi- 
cago or other troilic centres in the Misaissippi valley, or even 
fnim DunTaln to the city of New York, during summer numths, 
when navigation on the lakes and canals w.-is practicable, while 
during the next decode they frequently competed with the lake 
and canal carriera. 

A table of the average rates charged on wheat, per bushel, 
by the three routes, vii., all rail, lake and rail, and hike, canal, 
and Uudaou river, during each month of iliu yean IStxS, 



1870, 1871, and 1872, forms part of (he rojiort of the Senate 
committee on tnuisportatiun routes to the smlmahl, made in 
187-1. It shows that the all-wntrr rates were ui^ually much 
higher th.m railways have since attempted to obtain for all- 
rail service; that the water rates were hii-h enough to stimulate 
rail competition; and indicates thai, in connection with such 
movements, as well as nearly all other important internal 
freight movement.?, really low charges were never permanently 
maintained before lui era of active rail competition. The table 
is as follows: — 

Artragt ititmtMy frfitfki cfuxrgeM per biuhrt an vhetit Jinm Chicago (if 
AVtr lurt ty jraler \latn, Erie Cnnoi, and Iludtwx nrrr), hy lake ami 
rirrr, lakt to BajTalo, and thenet rail lo AVw York, and bg ait rail, 
IMS lo t^Tt, ineiutitv:— 

. — isGt. — . , — ISO. — . . — )s». — , — wn. — . . — um. — , 

i . i i i . ^ 

cti. ds. ««. ets. et*. cl*. ct>. ctx rW. cu. cu. da. cU. cu. da. 

Jan 51 .. 42 .. 42 .. .. 30 .. .. 39 

Feb M .... SB .... 42 .... 30 .. .. 3» 

M«r M ....30 ....36 .... 30 .. ..36 

Apr. ..26 30 .. LI ."» ..2a 27 .. ..30 

May. 30 30 36 Id 2S 30 16 30 27 16 2t 27 18 23 27 

Jiine.l» 25 30 21 2S 27 16 21 27 16 21 24 21 23 27 

July. 18 3SS3 18 23 27 14 »27 16 22 27 23 23 27 

AaK.22 ai 36 19 30 JO 15 20 27 18 24 30 2Z 23 27 

8. t>t. 25 3.T Sl» 22 22 3!» IS 23 30 23 28 53 17 32 83 

Oct. .27 34 42 2!» 27 .TO 21 25 36 27 J2 89 31 37 89 

NOV..28 35 4o XI SG 43 W 29 39 25 32 St) 28 38 89 

Doc 45 .. .. 42 .. .. 30 .... 33 .. .. 39 

AT.S5.3 .. 42 0 34.1 .. 35.1 17.5 .. 3.^3 2t.O 22.3 31 litl.O 2!l.8 33.5 
Tlie general effect of the rail competition with water carriers 
for the easl-ljouiul movement of lirontUtufTi", during the period 
referred to aUive, was to divert to the railways a comparatively 
small proportion of the shipments of wheat and corn, but a 
very largo proportion of the shipments of flour. In 1**1 
1,207 ,3Jj barrels of flour were sent east from Chicago by lake 
and »S1,88I barrek by rail. In 1872 323,+57 liarrels were for- 
wartle<I by lake and 1,136,070 by rail, and progress towards this 
notable change in the pro[)ortions of flour carried liy the re- 
spective routes was conUnuous. 

RKDirmOSB OK RAIL R-VTBS FOB IJVK eWK AND WBOT-DOCSD 
MOVEMHUSTS. 

Live-stock shipments were also the subject nf freqnent rival 
tnmk-linc movements eastwarvi, some of which w ere oi-casion- 
ally mailo at very low rales. At one time cattle were token 
fn>tn Buflalu to New Y'ork fur $1 per car by the New York 
Centml and Erie. 

We«t-bound freight movemcnUi of merchandise also became 
tho subject of sharp competition, and the extreme measures 
ri-aortetl to at sundry peri<Hls are indicated by the foci that tho 
Financial Chronicle, of Fcbniarj- STtli, Wif), myt: "Tho war 
Iwtwcen the Pennsylvania Central, New York Central, and Erie 
niilways, as to rate.i on through freight from New York or 
Boston to Chicago, has resulted in a reduction in price lo !tO 
cents per 100 pouiuU on all classes of freight. This is the 
lowest price ever mode, and is a decline nf $l.r>S itt-r hundred 
in ten «lays." 

This extreme reduction seems t<i have been fullowed, after 
a brief poriixl, by an advance in rate«, which, in turn, was suc- 
rec<led by a prolonged reiliictioti, as will be seen by the follow- 
ing table of west-bound rail rates from l&Ct! to end of 1670: — 

new YORK TO CHICAOO. 

n.,- Fim Pwiul 'Itilr.l Fourth 

cUw. claw. I'Ua. 

January 1st, 1863 lOu I2.H 107 W 

April 7tl). 18C2 141i 117 M 

October 2lttli. 19G2 M IW 

May 14tb, 1303 lOi 117 

Octolwr Clh, 1*» liW 128 1 

November 2.1il, I f«3 ISO 150 124 

Jnly a'ilh. isni... ........ .2110 100 • 

Sp|.'lpmtM r JOlh. IM4 21ft t-Ml 

May 24tb, IHOS 216 l/^» U« 



OctalNrMlli. UH. t» 

MnMqrnh, IM 218 

HvebMb. 188B US 

lUj lath. im„ us 

ItofMriwrAh, IMT. m 

iiiM4th,im oa 

AogiHt toih. ina.. i« 

Srplcmber 7lb. UM. MS 

Fcbrauy 4tli. MM IM 

Vtkmuf Ifllh, I88». 45 

mrutry SUb, 1H». 40 

Kaidi Utli,iat»„ lao 

Jidyl, U».. IM 

JnlySUt, IMO. 70 

AninMtM.iaO> 4S 

August 4tli, 1800..: 40 

August Mb. 1MB 30 

AuKint 7lh, IMg 23 

Aognnt 23J, IMO 3S 

AUKturt 30th, IW» 43 

8«plrniher 22a, ISffJ 40 

Srpletiiber 2ttli, 1*33 S5 

September 30lli. W» 30 

October 4th, IftOO SO 

October titli, 75 

Orlober 13tb, ISGO 

NoTcmbor l>t, issst 140 

KOTCohrr attli. Ii60 IM 

JiJIlK ISth. Ih/U 112 

July 12tli, IS70 W 

July ailb, INTO M 

July 28ih, l&7n BO 

Anput Ulb. 1870 SO 

, im^ 100 
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40 
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40 
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50 


50 
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00 


50 
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00 
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50 
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40 


50 
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45 
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100 
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Dale. 

8«titMub«rOth, laiOl..... 
N'uvrtnber S8ll>, l>?Ol..> 
December JBii,, tS70.... 

KcianvK tii-x'USE w w-vtek-bol-tk movemotb. 

Hw «xlant to wUeh prmilhig iufliMaees bsve iMioaiotad the 
rapid growth of nUmy tooiuge, whilo eonol and mmm other 

wiiler-nmto moTempatn were mctuallf or relativdr dediaing, 

is fl'.'iwii l.y till' f. .'1 r.vitij; luhli', whicl), in illiislratitip what 
oc'(-urr«l ill Xtw Vurk, typifies, to it coDsiilcntblc cxtcul, cor- 
responding diaiiges daenlicffe: — 

7W temuf* MaHl mA kmp m A* MiAiiaLmlle A4»i 
arul on Ih4 Xnt Yvrk CkKtrml tutd . 

JSTt, 



Yc*r. 



Hair York Oeiunl 
•M ■Bdnn Kivw B. R. 

iVM 776.118 

IK>7 « 838,791 

105H 76S.407 

1859 834,319 

1800 1,028.183 

1801 1 167.302 

1.S62 1,387,433 

Lsos i.ttnsot 

IB«4 1 .V.r ilM 

laas i.L-rj 

1880 i.arii'.n 

im l.flST.Ml 

l,84«,iCi9 

\ffO 2.2Sl,n.<. 

IS70 4,1.^2.0i:>l) 

1871.. 4,632.0W 

int 



-Tons Bond an iIm- 



Rito 
Sailwsy. 

943.215 

078,000 
KI6.0S4 

I.13i.v554 
1.253,418 
1.632.055 
I.Sl.'i OK 
■J.IT'.i.TiiS 

2, J3I S30 
3242.792 
3.4S4,54C 

3, (108,243 
4,31*.2U(I 

4.Sji.;Hi5 

4, »14,aP6 



Efta 

raiiai. 

2,Ui7.t>7H 

1,580,624 

1,787,004 

1.753.aM 

2.2.'>3„Vi3 

2.500,782 

3,204,277 

2.955,303 

2,r>35,7»2 

2,523.490 r" 

2,««,027^ 

2. f«).,'.7S 
3,34C.96« 
2,iM,';,0:2 

3. ':>S3.132 
*,fi80,032 



FAST FREIUHT LUSEa 



Tbcre lire few sul^eeta which hare elidted « giwter TMtieQr 
of eoBlradictory opioioo* among experte, not in regard to th« 



OXK of thn developmenta which commenced, on it limitdd | lines, tho ntilwAjr companim charjini? <"id receivint; in one 
i« nli'. I'lovinus to the wvrnlli dt i iuli'. cri jiliy nii ri iUfcd in | form cir ancillu r a l<ill and n charge ffir motive power, or othnr 
importancu Ueiwoon 18*"^) and IH"**; and fuUsi .jiu iulv cxorciwd similar compciiMtiiui, f.jr the uw of their nxuU, instead of 
a great inflnenco tm all k'n^thy lonipetitive railway ojierations, attempting to gcfuro all the profits that could bo realized from 
in attracting traffic, vraa tho c«tabliiihincDt of fiut freight tho ownmhip of cam, and a«6uniing the accompanj-ing rialcs. 

This was designated tho non-oo-oporative fn*t freight line py»- 
tem, and ixam time to time it «a« vigorooaiy denounoed, chiefly 
onlhegroond diat itenablod oOocnof UwllDeolaivciaedto 
nine of fast freight tines, in tbemselvm, which is univenally | make profits that ehould have been secured for itoddioklen, 
oooecded, but in reference to the conditions underwbioh they until finft1Ijr,aft«rtheIapaor)f]rearB,thecIamorabecameeogreat 

that ill Ktihetantially .ill iniporl.nnt iiistiieire.i this fiirm nf r.nn- 
ciw)p< rativo fa,'<t froij^lil hiiv^ wjin alxdished, by the pun huso of 
thi'ir v:\v< :in<l other a]>purt(nnnces, and tho acquifilion of the 
control ot their organizations, hy some one or more of the rail- 
n ay linee over which they had conducted tool 
during the period of their IndepeDdcot eoepcwla i 

Other companiee, or c on i lw Bi tioiiB cf cwwp Mi l o^ comolriMted 
and organized fast freight lines, coofliating of can appUcoble to 
lengthy competitive movemsDla, or to some other psitionlav 
8|Mcifiad Icind of trsnapoitatian, whieb wen known 00 

OO-OPERATn'E FACT FHEtOfrr TIVVF 

The leading feature of this clftM of linos ha.gi.'.- un the fact 
(hat all till' i-.trs l,y ihcm belong to sonio one or more 
of t!io lunijianuH wlio?.. liiii-.i are tnivenied, aa alisulutely as 
the ficiurht cnrH iisetl in lorid tnil!'io (■ ' x icpt SO flv aS VWUWObip 
nmy bo modified by car-tni'^t obligations.) 

The usual practice in forming such lines, vihvn thej are in- 
tended to nm ovw the trades ckf three or four independent Irak 
couraeliBg nodib 1m* Wn f» eadi roodtoflmilrii«|irapar- 
tton of lh« entire number of cars lued, corresponding as doeely 
as poerible to the length of it« track or the probable amount of 
the thmii^h tralhc it would fcruri-, and ill frrcjm-iit irtorvnU 
the rc^pi ctive compaiiii'.s ]ircwm and M ttle accounlK, tho settlo- 
mentjt l>eing liano<l i^n llic theory Ihat each railway company 
ponies adopted the poliay of leaving private oiganizatioiu, in shall receive its just share of Ihi- procecKla of the work per- 
which it wasolleged a numiier of their offloen were interested, , formed by all the participatinK comiMtnie*. 

> the risks of comtnMtiiig sod oponting fiNt fitoi^t i Onsoine impoiUnt roads the prtneiploof prornltnglMght 



ilwnldbe 

Mox-(XM>ptnuTnrE rm ntEKiHT liicbr. 
Soon after tho commencement of the civil war, the clopinp 
of the Mississippi aa an outlet for wi -li rn ).r"dsi€C, and liie 
necewily of M-nding portion.'* of it eatlward uvur rail or water 
routes to north Atlantic p'Tl- fn ni region.s which had pre- 
viously usually found a market either in si.ntheni rir M>iith- 
w est e rn states, or through their water chai^ih t.^^!l■lllcr with 
« rapid growth of the eastern and European demand for Ameii- 
ean breadstuflb and provisioDS,and variotis other causes^ greatly 
ineteaaed the requirements tor the freight com nTaikihle Jkur 
through movements. 

Thi.'» occurred at a time when nearly alt prices were al>nor- 
ni.vllv hi|;h, and when tho firnt cut of Mich cars, in gritmback*, 
reprificiiled a much larger Piini than h.id previously hiin 
paid for Ibcm in gold or ili' etjiiivaient. There was no doubt 
of the Aut that, tampomrily, there wo^i an abundance of profit- 
afal* emptogmient for such can, but much unoert^nty pre- 
vailed In regard to the duratioo of this nxgent deaoand, aa it 
wai> thniigtit it might suddenly cease, throng tiw oloae of the 
war or the reopening of the Missismppi, in whidi «V8ltt OOm- 
panioM that had puri 'i um i! .dmormdly OO^OniVO Can night 
find their investment unjin liit.ibie. 

I'artly on account of thi.i consideration, sonu' railroad mm 
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< tiiiri^ was never succcwfully applied before co-operaiive 
rn-i|$ht orgniitzationii cuminirnccd operations, and, generally 
r{>onkinj;, it may li« luiid ttiat unly a very iiniall prupurlioii of 
lliu lUruURh-rail freight movenienta of tbu country would ever 
Iiuve bo«n puasiblo without tlif uiil of either the non-co-oi>era- 
live ur the co-ofjeralive freight Vinvs, lieeuuiw it Wius nminly> 
and alnioat excliwivcly, through them, that tLe tran&for of 
freight from one net of cans (o another set of car«, at the con- 
necting point lictwecn two lines, was abolibhvd, utiil many 
di'hiys anil iiddition^ to the cost of lengthy niovemcntis thuii 
avoided. Such avuidjuicc waa abtsoluU-ly iiw-eMary to secure 
fur the milwayg interested murh of the traflic they have ob- 
tained. 

r.KSEJlAL EFFIXT8 OF FAST rREIOHT UKEB. 

ItiH impumubla to exaggLTato the importance of (lutl freight 
tincH AM promoters of Uie free and fre<{iiet>t railway movement 
of iniiiieiioe i|U<uUitie« of proilucU of all deiicriptiuua between 
distant puiutii. They tteconipll»he<l a leading purpose of 
consolidauona of connecting ruilwuys liy rendering pronipt, 
rapid, and continuous movementa over the rooU^ of numeroiu 
compauies JjOMiblc, and by furnishing reliable guarantees to 
ghippers in respect to payments for damages arising from thefts, 
accidenU, or other causes. They also cstalilished effective com- 
tnercini agencies, or corps of drummers or soliciloni, us well as 
authorized agent«, at numerous points, and provide<l every 
desirable adjunct for obtaining, stimulating, otul transacting in 
A satisfactory manner all classes of freight business that could 
lie diverted to the ronds they respectively represented. In 
many instances, instead of wailing for business, they sought it, 
expecially from shippers who forwarded ctmsidcrablu iiuaiiti- 
lies, and the American drummer, who travels fur metrop<ilitan 
wholesale establishmeule, seetcing custom in competition with 
keen rivals of his <jwn clasa, has found a worthy prototype 
among attach^i of ennne of the fast freight lines of the cuunlr>'. 
In short, the opportunity of supplying transportatitm at a vast 
number of timc:i and places has Ijeen bid for, and underbid for, 
(o an extent which cau scarcely bo couceivcil, and very often 
the winners in the numerous Ftrifi« that have occurred be- 
tween rival lines have finally carried off the prize of a con- 
leii'ted shipment under conditions that netted u loM instead of 
a prulil to the fast freight lino and the railway companies con- 
cerned. While much mischief has ln-oii done in this way — so 
much that it may lie questioned whether there is any single 
cause of the demoralization of freight rales, and injurious dis- 
criniinaliim between persons and localities, more potent than 
thoHe arising from the operations of fast freight linos — they 
have Itccn principal instrumentalities in hastening the won- 
derful development of internal commerce between distant 
points, in diverting tralCc from water to rail routes, nn<l in 
attracting to the linen of leading railways the enormous amount 
of through-freight business they have transacte<i. llieir opera- 
tions, in the aggregate, have been conducted on a gigantic 
si'ale, in reference to the capital employed, number of cars 
nseil, and extent of freight movemenU 

UKtJtTIVE MEBTTB ANP OMilKKlTH OP TIIE CO-OPKRATIVK AMD 
KON CO-OPKRATIVi; SYOTXSiS. 

Pnicticiilly, the non-co-operalivo fast freight lino system 
stantbi coudomned OJid abolisheil. It has been almost, if not 
«)Uite, univers^ally Buppleriieute*! by the co-operative system, 
under which the railway companies conccrmHl, collc«-tively, 
own all the cars cmployiil and assume all the rii^Us. During 
the seventh decade such a conclusion hail by no means been 
r<-uche<l: fast freight linos of botli classes Were then, and for 
tMiine years later, iu viguruiu operation; and at sundry' times ^ 
25 



where a choice between them woa uecesaary, counter objections 
were made to the co-operative system. 

What lias happened in .\merican railway development, iu 
this couueclion, is sulwtnntially this: TIio non-co-operative 
method was applied, on an extensive scale, to three things, vit.: 
First, express company movements; seccmd, fa^t freight line 
movements; thini, sleeping and palace car movement«. There 
has b«en at difTereut liniee, an urgent demand for an assump- 
tion of the risks and a procurement of tJic profits of all these 
three cla*iie« of biisincos, by each of the important railwoy 
companies wliuse lines were traversed, and this demand had, 
in a comparatively few instances, reccivi-d sufficient attention 
to secure complete ctunpliuncc; but on the main portion of tlie 
mileage concerned, the express and sleeping-car movumeuls 
have always be<^n conducted on the non-co-operative system, 
or by companies which maintained an independent existence, 
while tt difTercDt conclusion has almost uuLformly been reached 
in reference to fast freight linc6. 

Tliere may, or may not, have been sufficient reasons for this 
divergence iu particular cases, but if the matter bo reviewed as 
an abstract question, or an original proposition, or with refer- 
ence to its Ijearing on railway prosperity, it seems by no means 
curtain that nun-co-operative freight lines, in themselves, de- 
serve the condemnation they have reccivc<l. 

Tublic opinion ou Ibis subject apparently rtislied from one 
extreme to the other. At the outset great discontent prevailed 
in some localities because every man could not drive his own 
vehicle, with his own horse, on a railway, utid even after it was 
discovered that the benefit of steam power, exerted through 
hx'omotivea, could not l»c utilized by ihn«e who were unwilling 
to submit to such regulations as were necessary to insure speed 
and safely, much stress was laid upon the doctrine that all rail- 
ways should be public highways in as full a sense as their pe- 
culiar characteristics perinittc<l. 

This doctrine has Iieeu deeply rootod in the railway legislation 
of some stjiles, and iu accordance witli it, much transportation 
ser^'icc has been performed by a nutiilK'f of cars which did not 
belong to the com}mitic« whoso lines were travcr>^ed, or to any 
oilier railway company. So far from surh transactions being 
nccesottrily objectionable, proviilcd the cars were kept by their 
owners in proper condition for movcmctil, they have not un- 
frequeiilly been oiicouruged, and iu general ternis it may be 
said tliat tliere are few, if any, ini|Hirta]it railway companies 
whose lines are not frequently traver«ed by cars that belong 
either to individuals or other conqtauies. 

But notwithstanding the continuance of such practices, n 
strong sentiment has been develope<l, in many quarters, chielly 
among owners of railway securities, thut every railway company 
should make strenuous efforts to provide all the cam required 
for all classes of traflic tliat i>af9 over its lines. If it w<u«nli«olutely 
certoiti that the pecuniary interests of all railway companies 
would uniformly l>o promoted by a rigid adherence to such a 
policy, tliere would be very giMxi reasi>ns for its enforccDieilt. 
Hut this is by no means the case. The real question involved 
hlugcfl on the extent to which the interest of sundry componieji 
might he promoted if the general public, or rombinalious which 
desire to organize fast freight lines, coulil bo induced to furnish 
and forward curs. Tlio opponents of the co-operative fust freight 
lino systems have contendtnl that one of their inevitable etTecta 
has been to stimulate the demomliiuitioit of rates, and if all the 
numerous p<Kjling systems which have been tried with varying 
»ucc«is should finally prove to be ho|>ele*H failures, it is among 
the possibilities of the future that partial relief may eventually 
he fuiintl in a genernl adoption of uon-co-4>|>erative foal freight 
line systeuw. 
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[AEW of tho rcmarkftble dcvelopmcnta of llic seventh dcciidc 
^ exciled more inter««t in flnfcncUl cirdee, uid made a greater 
noB npoQ moDcgr nuukfti^ tndiubisl mbIr% ■nd tfu^ 

omI trade, and tho operatioiiB of tho canal and ndlway anthni- 

( itf i Diil r.irriiTs. Tlio Iin<» of Uiu«a carriiT'' rirniod the oldoH 
iiiil>i>rtaiil urt Jii ial rouU'a tlial had Ix-vn cinistrucU'd l>y privutr 
capitjil. Il \v.L> lip < .irry eoal from tlio antlini< il<> t'(;;i<iuH tluit 
tbo finst Aiuoricaii nkilwaya of coiMidcrablu coiiii 'iiii iK O liud 
been built It waa on aa amhrarila lailtv.iy tljui the first 
Americaa looomotiTo aenrioe bad beeo performed. U waa on 
auly aiilhneitsidhnintbattheaKivnnentof » laigefreight 
tonnait, in pnoportkni to mllaaga^ eomaiaiood. Before the war 
them anthnwile rrmds and NHitea had attained great mognitudo, \ 
for lhat <'r;X. A l:!-t "r f^tiinate, compilfd nlx'Ut IS.", i-howoi ; 
that al thill tiiiiL- Uicre Wiis in ojicruliou "''S inilus uf ciiiml ami j 

niilo-M of railway, inrluilln); undtTunnind rf>n<is and roa<ls 
owned hy individuaU, which had cost ti>7 ,'-J7 /^VJ, that had | 
been built chiefly for the niovcineiit of anthmcile. Although 
lhat btuineai had then boon pragnwun^ fur more than » geno- 
ratioa, and a considenUe inoraaae of aliipmenla bad been 
npoclad eaioh year Dram UBO to 1856, induainii osociit UM 
and IflSSi {t waa atlll ocmpontiToljr in Ita infitncy, and aubio- 
qiinntly there wiu a great incnaso in tlio traiTic and the capi- 
t;d of conl road». Tho aggr^sle amount of the Rhipmenta in 
18.V>wa» <;,!'"-'7/>>*0 ton-^ Tii.- tonnage from 18.'><; to 1S70 wn-., 
according to one of the stAtietical reports pertaining to lliia 
aul|{oet, divided betmeD tbo rapMtivo aaUinwito ieUa or 
m^ona, aa foUowas— 
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870.4» 


0.730,300 


s.78i,sm 


' 443,785 


7,808.266 


3.1H 1.817 


47»,U« 


8.613.123 


3.0S5.14O 


403,808 


7,»64,3U 


S.U5,770 


481,980 


7.878,413 


8.760.010 


478,418 


8,800,000 


8.880,838 


&1S,7»I 


10,177,475 


a.lB4,&10 


021.167 


».e33,a»i 


4.7as.ei6 


aa,m 


13.703,822 


«.SS6,000 




13;^I,72S 


Ajm,m 


821.881 


lS.8St.lS2 


0,008,868 


S08.88S 


13.728,080 


■,Si'i.l2H 




15.849.8W 



li*,vi 1,3.".1,070 

1*67 1,3l8,.'i41 

1858 l,.'i}«.030 

IU9 1,C28,311 

I MO 1,S21,C74 

1801 1,738,377 

1862. 1,361,061 

1863. 1.804.713 

MM. 2,064,000 

IMS. 2,040,013 

1808. 3;17R,a64 

1887 2,602,064 

1868 2,607,802 

1800 i.osB.sas 

1870 3,lTi;,tiIC. 

la no oilier portion of lUc l'iiit*.d Stalcn liiw the amrmnl of 
tonnage rcprcsenteil hy the aliove figurrs, to lw> nnivi'd \>y 
canaln or railways (und aa yours progreMcd, to an iucrca^inK 
oztctil hy railway!<), originated in a tcrritoiiy nohugcr tlian tlie 
aathracilo aro n-orked. OneoftboTCijrgmtoatoftbeocbooiB 
iot all deacripliona of railway trainings indudlog mechanical 
pi tf / K ii , labor troubloa, financial ingenuity, corporate rivalry, 
and poolins devices or their Pfiuivalent, ban been furnished by 
ftiilliiai ilp i < 1 11 Ir.ifTn' and priKlii' limi and itn ailjitncts. All 
tlic coiil ro|i' irtt-4l almvo waa ni<jv< d for isoniu distance either to 
point.4 within the stale of IVnii-iylvania, or In plai fs hoy<iiid iti 
bounJitrieii. many ahipnients lioiiig to conipiirativcly di.'^lant 
pointa, Much of that coal waa mined by managers or compa- 
nies oontrollcd by tho tranaportiog linea, which thua combioed, 
toaaoztoiitaniianIleladinoitheriNinail8,thebttiiiMaaoriniBOfo 
and Belters of coal with tliat of transporter*. Of the relative 
poaition of the companies in this respect, which formerly pre- 
vailiil, thn I'nitod States Jt iilmH] and Mining Register, of 
May 21i*t, 1S64, Raid: '•Tlie pr. al Iruiik out:i ts fr. .m the P<-huyl- 
kill or ROUtlicrn mal li< Nl, wSich im liulca tho Maliar.iiy lMi»in, 
are aimply carriers, nothing more, tho I^ikdclphia and Rend- 
ing Railroad, the oaoat potent of all the lino^ having always 



made it its policy Ui carry for and co-operate witli tbeo p er al on 
of minea, aa Ukewiae haa also tbo SdioylldU Gaoal. 

Oftheovtlctadown thoI^^,theLdiigh VallcgrSaihoad 
is, like thr riiil.'ulelphia and Readifl||^ a coamioa mnkr; tho 

Lehij^h Navi^atinn Company, on the Other hand, minco and 

Hp\]* a> wi !l in <-arrii'S I'n.il, 

Of till- ijt!llcl< fr'iiii tlir Lai kiiwaiiiia (.1 'ill fU-ld, all the three 
tiili ward ■■ullrH < luUine and exerrice niiniiip, coninieriial, 
and trans|<i)rtati..n ].rivi!ej;es, to wit: Tho Pennsylvania Coal, 
the Delaware nnd IimUon Canal, and tbo Delaware, Lacka- 
wanna and Weatora railroad oon^aaico.* 

juHiDpn 10 ■eonw oohhiiiiob povany iHnraw, woio 4ioob> 
rionally made. In Jaooaiy, UH A. O, Cnrlin, Ckivenior ol 
Pennsylvania, vetoed acvml hilla which were intended to 
rotifer joint privilepiK of mining miil lran»]Hirtiie^ loal. and in 
one iif these veto nn-K-a;;'^ lie paid: "I am deterrninvd lo a[>- 
jirove no hill giviiij; a in \v ni'-ii' iftoly of the k ;nil. > ir pivcii; !■ i 
<ino already existing, the right of holding a larger quantity of 
land than tboy aro now autboriisd to aoqniro." 

EXTRAOKDIXAttY moenCIlITY PriilN-r: TflK W»U ERA. 

One of the results of the war waa to temporarily give to the 
boaincaa of mining and transporting anthiadla a d^rce ol 

profitableness which fnr exceede*! the moot aaQgoino 4»p«e(*> 

tions of the projcetorH, operati >n>, and inTcatots intoroBtod. At 
last, after years of i>tnij5:les, many of which h.id been as dis- 
a»truui as they w< ru dillirtill, tlio "black diamond" mines had 
proved vcritahle Ix.i'.ari.'.i'- Ujr all conceriietl, on nccount of the 
great increase in the demand and market price uf anthracite 
coal, which carried willi it enormous wages for tbo ninon^ and 
hi|^ profita for operatora and traoapoiterB. 

The extent of theoe profita is indlcat od, hot not folly ox- 
plained hy tho foOowiqg oonpaiativo atateniont of cuh or 
Block dividenda declared hy leading anthraoito mining or cany- 
inji; companicA from 18ij2 to 18G7, inclusivo. which is compiled 
from A tabular statement in tho railroad report of tlie Auditor- 
GenoMl of Fenn^ylvania for the year 18<>7, vii.:— 

Uat. 1M3. ISM. IS(.V IMS. 1807. 

Ddsware and HndsOB OhnI 

and railnisd...... 7 »i ^'i M lu 

Delaware, liachamoaa and 

Weatcm 24 5 ].'. 3) 'lO 175 

East Uaiianay........ a a o 

Huletoo 6 S ]> to 10 9 

UhighLuasme 0 8 12 Oi l4i i; 

I.«hiKU Valley 8 10 SO 10 2i 10 

Little Schuylkill XaV^UoB 

andCual U 0 3 3 .. 

LytensVan.y tt • «| 4} 0 0 

Mill Creek and Jtfnc Hill Nuvl- 

gmlion 10 lit 10 10 10 10 

Mine Hill .tS> :iuylkill Haven. 8i 8 7,% 8 « 8 

Mount Cttrfv,!! 0 0 C 0 C G 

Mount CurlKjii .t r.. It r;;rV.ii. l:; 12 12 12 12 13 

rhiluJeii.hiaaii.l Ri.i i ll- . , .17 :i'ii7 .15 7 1.1 10 {10 

Sdiuylkill Valley Kuviipilion.. .. 5 6 5 6 6 

Shan)okiayallsr*PMtnllla ..US 4 41 61 

• On rtork. t ''•""■'"iri'-K-riii ; On prt ftrntj .IfKV . J c»"li m't fi M<jck. 

The Lehigh Coal and Na\ij;alioii rumpoiiy, which is not in- 
eUtdi'd in the above lt.-<t, although one of tlio important antJi- 
nwilo caniotat paid a dividend of 6 por cent, oo November 
S7th, 19B^ and a dividend of 8 per eent on Kay SSth, 1867. 

During the flu!>h times it waa spending large sumi« fiir the C€m~ 
struction of a railway. Tlie Schuylkill Navigation i)aid n divi- 
dend of C p<'r een'.. per aniniiii for the year IB*!". 

The determiiiulioi) of tlu' I.ehi(;li Coal and XaviRation Ce>in- 
pany to upec^lily eii:ntrnrt t\ railway fr^m the J.eliigh loal 
mines to Eustnn, that would parallel the Lohi^ Valley, first 
boosao known aboot Jttne, 18U. About tho aadao time the 
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Lebigh VallvflAatad»«omolidatiaB with Uie Beaver MomIww. 
Om of ito aflbcte wm to Mtind (ha eooiml of the Lehigh VhI - 
hgr OMrimda Imdinir to noBMRnii important portiooeof Die 
aattuaeite coal rr^imH. 

TTie Wgnifiritnl cliaiij;^! in llic pritT of niilhriM.-i(e wt-re nc- 
conijuuiiiHl, tti It ruiiFiilcrrtl lo ritoiil, with tluclualioiu in tlio 
ninrkel value of lftt<iiiig iiiitliracilo Klooks. Dfluwno-, Ijirka- 
wnnna am! WcHt^rn, wliich m>]d in Ni w York fur 51, in Jaiin 
ary, i6n\iuM (or IMia l»c<o«mber, 180^ 236(^230 ia Occi-nibcr, 
lafyi; 173 in December, 1665; 144 inBMMlbM'.Uaat 1111(^114 
iiil>ooembar.l887i ia6@131 in Decemhw, UOflt 1081®10Sin 
December. 1880; end IOII91IO} in December, ISTOl FbHadel- 
phia and Reading sold in the Ncvr York market, for StJfrf-'WJ 
in Dwitmlior, IBm-. SojcuJl^l in Decombor, 18C1; 7411" 77* in 
I).veiiiUT, 1802; 111 h-^r 1-J-J in I),n iiiK>r, ISCft; ll'Ji(.r 1:I7} in 
IVconiU r, 1M<U; ltr.5(^117J in i)ts cmlipr, ISfiTi; l(liS<.> lllji in 
I)t«i'einl>cr, ISSt'i; S(ll<<i '.n'-J in Uoccmher, 1S67; tKiji.. 't'^l in De- 
cember, 1»5S; 97}(.r l01J in l)oocui»K!r, 1S09; nud 9Ci(5<,l01l in 
Deeenber, 1870. The flgurca given above repreaent, in oodi 
in i tentt, twice the Mteni aum |MuJito» eiagleihiiw of itock, 
Htha pw mlm oT tb* aloelt of boOi oompaiiiioi it (SO^ while 
all New York alocit tnwwtiflM an npoitid on thotmb of 
apar vaino of $100. 

On Miircli ill ., WVi, >.iik.H .H-rurred •( tbe Now Ynk Btock 
Stock JSzcbango at Lbcao pric49a: — 

O^illal aharca Dalawara and Hudaoo Ctaaat Obmpany.. .8110 

(lapllal ihares PniiujrIvaaU Coal Owa p a ny DM 

Ctyiul slum DeUwar*. Lackawuma and Waitani BailioadOa. no 

Capital aham ReadiuK rallrMad I.TflJ 

On March 30th, 18<>4. « noUblu event at tliu rhilaULlphia 
ttUick IxMtrdu coninatcdof an advance of tbe pr7<-r i>f Heading 
etock to higher fignree tluio tlxiN wltich Fenmylvaaia Bail- 
road absm ooBamiidaa thai day, fhit being tho Hmt limo 
tor yean that neh a rdation had exiated, Tbe higbcat price 
of the nmnayivania Aarei on tlwt day waa fTS\, and of the 
I'hiliuli'lphia find Itcadin};, |7*'j (Tlic^i' fricci were iMued on 
llm roi o'.'tiition of llie Iruo ]iiir vului' of p.-r tiharf .) 

Of llii' 1 Mriuin,'i (if tho I'hil.adi'l|iliia and Kcailini,- fur .■^ jitoni- 
ber, liiliS, <iii tin! iiuiin lino of C<! niilos, it was »utctl (hut they 
ware $714,302, ei|u»1 to $7,680 fur cjich mile of main road, in a 
ringle month. Of its earnings fur October, 1803, it waa reported 
that th^ were tSiSfiOMi, or at the rate of $8,778 p«r aingle 
mile of nuuB line^ in • ifagia month. Then leoeiplii how- 
arar, preMtmaUy indoded i^aigea ibr a eonaideralile amount 

of aoi'»icO on lateral linm leading to coal minfu. 

Ibe tomage of nix leading autbracite carriers in 18fi3 was 
rabdivided as CdQowk— 



IkOawurr, Iju kunnntia am] VftaUm, 

'-■wun-' aihi n-iil'Mii i'uliifti* 

Pennaylvaaia Coal Ottmpany 



RM.5M 

raiaddpMa aad UrtHi^ Balhead 

Ub%b Canal 690.998 

UbIgh Valley Raibeod t.ias.sss 

MawaiaandHadmGhaal.... l,4n.l0S 

Mawara, laefcawaoBa and Wmtem 1,10,106 

In luldituiii til tlipsi' niiivcmentii fnini the mine*, or their im- 
mediate vicinity, the (.'eiitral of Kcw Jersey was an important 
agent in tnnaporting coal ihrungb New Jersey. In Wt9 it re- 
ported tho OBRiago of 1,|0«»^ tons, agaimt <16«670 tons in 
1808^ an incwasa of 111,079 tons in LaekawaBiia eoal and 
131,782 tons in Lehigh coal; and an inereaio in receipts for 
coal transportation from f<»l,280.8S in October, 18fiS, to 
$1.(>lM,I."1 "7 in TK.' report refers to th.' U. l timt rut-w 

for trMnr-j.iTl.itiun liiui \ifvii previously advaiu'ctl with the iii- 
croK^- in tl;<' ]>rii e of t'<inl. 

In 1S<>:1 tiuTn were nlito nhipped from tho Philadelphia uud 
Ki'mliiig Itailroad, through the IXeUware and Baritan CaanI to 
New York, 514,583 tons of coal, and tha amotmt Awwanlod 
orer the aame route that ttad cone to tide-water on the Dela- 
ware from tha miaasb via tho SdnylUll Cmi, waa 8C»,219 
tona. 

Tlii' l oal tonnage forwardad ovsr anttiianito ooal modi and 

canaU in 1864 waa as follom:— 

Tsoft. 

nUadslphla and Beadfa«. tjm,6" 

Schnylldll Canal 1,000,500 

laU^ VaDqr BaUnad 1,W.41S 

ia8,0»T 
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Ton* 

Mt.UTO 
. 7S».Mt 

v,0!g.«an 

wftn> mitl llu^ltuti ratml. «lilrh (n»llc« Ihi? whole luiunict-' muTcwl on th*i CMuml 

Tliu conl toiinnge of tho Philadelphia and Reading, during 
each yeatr of the wventh decade, i« reported by tliat company 
aafoltows: 18G0,l,SM6a86tfliMof S^poun^ 1861. 1,688b686( 
1882, 2,S10,9GOt 18S8, 8j(M6,9Bl; 1804, 8^005^; 1885,8,090,814: 
ifV£, »,7I4,C»4: 1867, 8,446,826; 1868^ »jBT4JK4i 1869, 4.339,467. 
j What wc»t-lMMinJ tratMportation of anthracite conl cost in 

I8C0 may l>i! infi rr4 (l from Ibo furt that on .huluary SOtli the 
, wholesale jiri'-enjil I'elroil werf, for t^hifjb, Semiiton, ?I6; 
and Blmssburi; f 1 i '* > per ton. 

Tbo fluctuations in the value of the Delaware, I^ackawaiina 
and Western, as well ss its prolita and dividenda, nere much 
groatar than thoaa of tha Beading, maialj twcauae tlie firsts 
nnmad combined tha ftanctloaa of mining with 

thoae of tranaporUng to a considerable extent, thus deriving 
large proRts from mining operations, while the Reading was 
not thin llu' iauht i 'T operHtor of cojU Imnla. 

The remarkable adviinc en linil liad tjccurred are shown by 
the following graphic hUUi'ineni in tbe Unitad States BaOioad 
and Mining Register, in October, 1863: — 

"'In September, 1861, Schnylkili lump coal sold in rhihi> 
delphia, by tho oaiBO^ fiir $8^ per km. lIowiisollslar$7Ji5 
per ton — more than twice as moeh. Tfao advaaoe ia divided 
between tho operators and tbe carrieis, the first pailiBg With • 
portion of his increase to his miners and laboren, the carrying 
c<>rporation dividing its inoreHse<l t<^orit«itmongilasUH'klio!den9- 

When cotd waa sold fur t3'2<5 at the state line, it eonimanded 
alMiut $2 for the njfcrator at the shipping point in (he mining 
recoil, leaving aIkhiI f 1.25 for transportation to tho stato lino. 
Now, whilst it sells for $7.25 at the stato line, it commands 
afaoat $4.75 for tbe opentor at tho shipping point in tbo mining 
ngion, having aboat $&6D fcr tnMpartalion to t|io stato Knau 

And aa llw ooat Blnad on ttm anthraeito territory this year 
win bo about ten mtlBon tons, of which (n) jxr cent., or six 
million tons, will cross the lioundary of the »Uitc into oiitfiile 
markets, the mlvnnce of four tloUiirs per ton on llie ni-t million 
toiiH cxporlcfl « ill briiiK into I'l iitii-ylviinia from her anthra- 
cite customer states in IStiii about twenty-four million doUan 
oYSf tho proceeds of tha aathiadte oiportad in iaBl« only two 
jrsnmsgo." 

Hm duration of anibnwilo pi os |> s ii l j >, and its aecompant- 
nunll^kindioBted by the fact tiiat tlie average price of Schuyl- 
kill white ash lump conl, by the cargo, at Fhiladelphia. per ton 

of 2,2-4<l ]Miii;itl.H, Huhnoqucntly iliuliiuteil, in tlic iiioiith of 
OctolxT of e;ir'i of (he remaining yearn of the seventh decade, 
as follows: 1 8.'. t. »8,'.ii); 1865, $9J8| l$86b $8M; 1887, $1X11: 18081 

$4.60; ^'.i 1^7(1, m.lO. 



RCASUMi UIVILN tXJB EXTEKSIVE ft: 



or COAL LAMua uy 



Onoof tho offecta of tbe ptoOlablaness of • oanhiHtlan of 

mining and transpoKing that had existed during the war was to 

inspire the active ooul tntii-'iHirlin)^ eoiupnnies wtiieh hud not 
jirevioiiiily Ix-eii inining eoal, rn>ri i;illy the Keailin^, with the 

i|i-.-iri' to lu.il.i' Mil 11 ronibinatiimii on nil ei(rn«ive i«cale, and 

out of tliis dusirc, and tbe manner in which it futwd expreaaion, 
variouH reauhs of oont Mor ah Io dgnilteance wwe anbaaqnontlr 
developed. 

Tha Philadalphia and Heading taport of 1877 contains » 
statomont of tbo (oaaons wfaicfa Isd it to oubaik kt Ibo 4 
sire pnrcbaassof ooallands wUdi fiomoMnoed abontoi 
after the end of tho aovonthdeoada. ItombnoaathalUkwIng 

remarks. — 

" Till' ntitliracito ihstrict uf I'enn-sylvania i.- emrir.ii 11. three 
principal e<ial tlelils iiml the atcarhed 1-ehigli liA.-niH, ami ion- 
taimi alxtut four hundred and seventy t<c|uaro milpH. The 
Schuyllull or lower coal fieki was fint opened and developed, 
and tias dapanded prindpallljr vpon tha 
foranoMkttoaa^at. Aatboi 



L.'ii^u.^c6 by Google 



196 



MtlirU H'ESTEJtJf OR GRAyGER HO ADS. 



MM opened, the linei owned or oontroUod bgr tbe con|woy 
wore gradaallj eitaoded into it, eo tbat, at tiw daw of tlw kto 
war, the MabaiMy and Sehi^lkill coal ficMa depended pxincU 
pally u|iiiii the FhilwlelpliiK nnd lUtading Railrond Company 

f'lr IrftllKlH.rCnlii 'll. Ihi- (IrUlclKsl I^OiiL;ll Icl.-iri", llji. in tijo I.r 

liiuli Valley lt;iilruinl mid tliii L<.-liij;h NaMguliuii ( '■miiKiny; 
while the Northern or Wyriining o<i;il rngi<in was principally 
owned or controUod by the tlircf l^ii-i;.^ c < ml mining nnd tnins- 
porting eompaniee of New York, > u h <n' wim h united under 
one charier the power to own land*, mine coal, and tranaport 
and wll tbe product of tbeir own eatatee. The demand oanaed 
tgr tlw wmt mry greatly incrcaaeJ tho pndlMtiTa capacity of 
all the ooal rvKionn, but especially that of the Wyoming or 
upp< r ronl firld, fur tho trancpDrlalion (if the protluct of whicli 
111.- lA'high \ ftlley lUilrrttMl Company and the Lehigh Mavign- 
tioii Cotnpany grikdually entered into eonpetitkm with lh« 
throe Kew York companies. 

Had the poliQr of permitting railroad companies to hcoomc 
tlie ownan of lands, and minora and niercliania of ooal, not 
tean taanguratfld hgr tlM ootnaoowadtb of Peiimy l »a u ia, tho 
Peadlng railroad cooipany might nam have heen obligad to 
resort to the aoqnisition of coat lands. The rc};ioii« il drained 
were neftroi-l I ; iMi- vi :iti r; i'.- railiMud jKv-^soi-wd the groat ad- 
vanlJiRe of f;""tl allKrunn iit .iii<l favoruliUi gr.idc--; nnii in any 
conij>ptition mi ti>riiis <if oijiiality wiili ntluT rt';;iiiti!», tliu 
Schuylkill coal tit/ld and tJiu Kvading railroad could have 
maintained their full sharo of cual tonnaga, Ihiring tho war, 
wlien the demand was so great tiiat every miner ooold sell his 
entirapnxiiiot, there i^ipMrad to ba do canse for unfiwoiafalo 
oompaiiion, and this eompaqjr, In common with othei% taado 
laifa prafilB out of the budneas of traniporting coal; hot when 
thadamand <if tho war cfiLsnl. it was sunn di6cover<*d that (he 
OOntrol of nioirt of the r ^U jiiurkcl.'' of tho onitilry could U- 
takllW hy those < i>in[)iitiie>', whiuli, owninj,', niiiuni:, transport- 
ing, and selliiij; their own coal, imitc<l nil the protita of the 
biuineM), an aRainut the product of A region where tenants paid 
rent to n landlord for the privilege of mining, nnd only readied 
the consumer through the hands <if a factor. Bat in additioa 
to the disadiraotagos resultii^ irom the diflhreot qratenu of 
Boning, tba territoty which had been oonddered as properly 
tributary to this company, and U) develop which its railrna<L<i 
wore constructed, was Iming encroached upon and nliMjrlx'd hy 
riv;it i i):ii]iiiiiii ,-, who extended their lineti nnd imrchased ooal 
laud l'i>r the puriKjw of div<>rtini; tonnage Id their own roads. 
The Ix-l>i);li Valley Itiiilrnad CVjinpany had purchased oon- 
(n)lling iiitore-ita in large estates near Anhland, and, becoming 
tho uwtion of tha Quakake Kailroad, cxtcndod tho latter 
Ihroi^ the entir* naatham oaetion of tho Uahanoy coal field 
aa fltf as Mount Oarmd, where a Junction waa eHbeted with tbe 
railway system of the PenmyWania Kailroad Company, who, 
throu!;h the Northern Central Railroad, entered tho lutme coal 
field from tho west, and in llie neiKhhorhocxl of Shaniokin had 
aequircHl large interests in coal pruiierty. Tliis winio company, 
through itn ownership iti the Nortlierii Centnil Railroad Com- 
pany, had obtained control of ihu Summit llraneh Kailroad 
Company and of the Lykena Valley coal region, which forms the 
western extremity of tb« northern Cork of the southern coal field. 

In additioo to these, the Lehigh Valley Railroad Company, 



the Delaware, Lackawanna and Woelem Jtaiboad Compssy, 
and thcOontnl Kailroad of New Jciaey, then in btendlyalli. 
ance, bad imited to keato and ooostnict a lino of railway, 
entering tho ivmthern coal field at Tamaqtin, and ratending 

westward d' Ihn I'ciitro of tln^ region, and were intisi'ly in- 
gugcd ill preliminary exaiuinalions preparatory to purehasuig 

cool laada to supply tba aaw Una with I 



DimrcLTim or ths AMnsAcm inrKs 

Tbe notable advaoca in tho price of anthracite during the 
war alio ilimulatod compatiliaii cm tho part of mining and 
tran^ortatioa coaqpaoka aaigBced la tha dardopmant of bila- 
ininous and semi-bitaminons coal fidds In eantial, southern, 

■At A n r>lern reiins\ lv;iniii .md Maryland. TIic output of hitu- 
inincnis cmI in I'tiu r i^iatt.i also hegan to iniTen.«o rapidly K- 
foro the ciiil nf tin- .-..ivi'iuh dei'nde, the pciu rid ti ndeney fnim 
that time until the present day l>cing to diniinirh the ratio of 
anthracjt« to tho Uital annual piroduct of coals of all kinds, notp 
withstanding tbe rapid increase in tba on^mt of anthracite^ 

This teodeoey ioetaaaod the diflcuHiea invdved in a ano- 
ccadUl and protiubia maaageBMnt of anduadto railway eom- 
paniee, heavily burdeoad with intareat dtaqiaa for cod laadi^ 
luiniug improvemants, and latanl ndlroads leading to cod 

mines. 

I'aitly for tlii'i, as well a.^ niinit ro'.ifl ullirr rea.Mirif, including 
the extraoixliiiary vicia«itudes nnd (luetu.ition.H of the coal trade, 
tho powerflil ooal-carrying companies have for many years 
made nnmerons endeavors of various kinds to add to thdr 
bnanem aundiy other profitable branches than cod mining or 
coal carrying. From the l<:>cAtion of thdr lines, and divenified 
ebaraeler of the interau they cervo, all tho important anthrsr 
cite rail r.irriei-s wore, from the outset, engaged in other rail- 
' way labop) Hum coal carrying, lUid M>tne of (hose line* have 
' lr;iijspi irted so many jia«-.engerK and so jiuii li iiiiHi t Uaiu ini.i 
merchaudiee, exeln.-ive of coal, that thny would have b«'en im- 
portant Ihctons in the ruil .v >y system if no coiil trains had run 
over Chdr tmcka. The Beading, Delaware and Lackawaniin, 
and Leb!]^ Valley have been ^poddly active in tlieae efibrts 
to extend tho scope of their opeinliona. On tbe other hand, 
tho Tcmnsylvania, Northern Omtral and Eiia lailwaya have 

made strenuous exertions to add to their miaodhHMOUa ttUway 
labor* a lari;e amount of anihnicite traflie. 

One si.t of numerous coutestit which h\:r I'H urred I'Otwccn 
trunk lines, and another set of conlliels between antl>racite 
cArriers, have gainetl increased eompW-xity from the extent to 
which tho divene intereila of theee two cImsos of roada w«ra 
interwoven in connection with tha aflUrs of aone of the oom- 
ponies named. 

Independent of this particular oomplioatioa, the andincite 

roads, in performing thdr gigantic labors as cool carrirrs over 
tracks on which large moromenta of miscellaneous kinds were 
simultaneously I r-.u;: niiulr, wi le ohiiu'cd to irive atti'ntivo » 
sidoralion to muny of the most inlricalo of the iiu'thiuiieal 
and engineering railway problems which demanded solution, 
capecially thooe relating to locomotives, movement of hciivy 
trains, and condition of tracks, and they thus furnished one 
of tha most useAil and important of the Amcricaas scboola of 
raihroj trdning. 



NORTH-WEfciTEM OK GRANGER ROADS. 



THE davelopmant of ^gantio systems radiating from diioago, 
during the nxth and seventh decades, formed one of the 
moat important raUway avaata at that period. While effective 
links wore being oataMIshed with the eastern trunk lines, and 

falhim, lo :i i:r' it . \IimI, umh r their control. iiide]K-n<l<-nt 
or)!ani/.:ilioas of plii]t< tul lu^' in ifiniliide, wlii<-h led from Chi- 
<-ago in norlliern, uorlh-wi-sl. rii. .•■oiilh-westem, and sontli- 
cni directions, wr r.- li.sing in imiK>rtan<e., through new con- 
struction, cunMjlidi«tioiis,and growth of traffic, with arapitfty 
nudy equaled. The first powerAil impulse to these mova- 
aa probably given by tba constraotion of the Dliaois 



Gentid, but even before it was 
lldwd for various other important entarprisea. 

Tho process of extending tbe great north-wc(it(>m syatcms 
baa been progressing since 1870 at a rate which licars a okuse 
analogy to iis roiiiMrkMhte adv.iiu ement iK'foro that year. A 
complete history of tliii' ri?"' would ii i|uiri' much more f<|>a«'0 
than is hero available, Imt it is nece^.><ary that «t least briof 
reference should be made to one of tlir- inoift iiuportant sctaierw* 
ments up to the end of the seventh decade. 

We have already printed statistics showing bow laiga 
tha additiona to their nitaafei aid nlbnl^g to tiia [ 
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I tonw uf llieiii hml cnnied previous to 1870, Imt n few of 
the numerous othrr particulim reUting to their operntions 
m«y help to convey ajnvlirinj} Henito of their hi(;h rcliilivu 
nirik a* one of the mo«t iiuiiorUint portions of the American 
railway avBtrm. 

In their forwari) utrideiii few of the olandard railway vicimi- 
l«<Je« were avoide<i. Tempormry li*nkruptcy was fimnd iin- 
ttvoidablo by the 

ILLINOIS CENTRAL 

in ISf??, ahout the lime of tl>o completion of the main line, 
althoiiKli a few year* later, and at nil fu1iitc(|ucn( periods, its 
financial position was eiceplionally strong. 

The diHicultie* arose out of the existence of a floating delU 
of several niillioDS of dollars, the panic of IKTi", and the furt 
that the net eaminp! and caeh receiveil in the lantl depiirlmetit 
during the early years of the operation of the road were not 
eufTicicnt to pay interest on its conMniction honds. 

In 18(iO the latt«r diflficulty was OTercunie, and from that 
time fom°ard a career of great prosperity was B4'('urt'4]. It was 
reporte«l in 1863 that the Illinois Central then had the largest 
ftmount of rolling stock of any road in the wc:<t, and that it 
consisted of more than 3,000 first-claas freight cant, 100 passen- 
ger and mail cars, and 150 locomotives. The net earninga in- 
croiwcd from fiZ/.OOS in 185.1 to $850,70.5 in ISOO, and the cash 
roceivcd in the land department iucreA«cd from $2V1,480 in 
1S.'>5 to fio-*),^!- in 16>iO. The interest paid on construrliim 
bonds was %\fm,^'S^ in tH.V) and ♦l,(»2fi,.T07 in l»<i); ajid while 
this current annual iudehtednesa wa« slightly decreasing, the 
avsilatile net revenue, including proceeds of lanil sales, was 
nearly doubles], as it increased from |7f>2,.'il)l in 1KV> to 
•1,503,C»87 in 18G0. Tlio net earnings of ISfifi were $2,175,447, 
and the contract valuu of the land« sold in that year was 
$1 ,(>8.'),Gm. In that year two dividends of 5 per cent, each 
were paid to stockholders. 

The Illinois Cenlnil was the first of the lund-gmnt roads, and 
the transitions in its fortunes noted aliove were largely due to 
the fact that the principal portion of its main linn was huilt 
through a region conlainiiig very fciv inhabitants, and it was 
neccSBary that production should be stimulated by its efforts to 
attract purchasers for the lands embraced in its grant, and the j 
adjacent Oovernnient land:*, lieforo a con*ider«l>le amount of i 
cither freight or passenger trafTic c<iuld Ik- secured. Its siiccesa 
in surtnonnting these difficulties had a powerful intltierico in 
promoting numerous other Und graut railway project,*, and in 
increasing the number of land grants niiido by Cuiigress; and | 
in financial results a ronsidemble proportion of these schemes 
more closely imitateii the unfortunate epUode of the Illiuois 
Central than its good fortune. 

By H remarkable series of ftrokce of gMtd fortune iu original 
construction, conBolidattons, and management, the 

CIIICACO AND KOBTII-WiaTEIUI 

had attained before 1870 a very prominent rank among north- 
westoni lines, which it has since preserved. The original niovf^ 
ment for the construction of any portion of its (ircsent lino is 
traced to the old Galena and Chicugn mad, which Wits chartered 
in 183*5. A panic fiillowed in the fot)tstep3 of the charter, 
which delayed further ofienitions until \>>V7, eleven \>i\n later, 
when the first rail was put down. This was dtuie on what is 
known as tlie (iaiena division, or the Freeport Line. In ISSl 
the line fmm Chioigo to Frct.>port, a dit<lanco of 121 miles, 
was completed. Tlie Illinois Central, which pa.K.«4>s thnMigh 
Freeport lo Galena, enabled the road to extentl its 0|H.Tations 
to the lead mines at (iaiena. 'Hils pionc<'r was aliKorbed by the 
Cliicago and North-western mad in IStVl. In lAVJ, ten years 
prior to this consolidation, the Chicago and Nortb-wewtt rti ^■> ■!) 
structeil a line which connct-ts Chicago and Xilwnukeo. 

In lfH"7 the Chiraijo nnd North wef1e--n V-i ' i rv' 1 . otitrol 
of and wax o|>«>niling imint tlinn a thnt 
which praclii-ally f<imntl five- lin' - r , , .i n, 

ern, or tmrth-western dini-tions 
following: 1. A nmd fmni Oii. 
i A road from Chicnpo t<> the 
3, A ^>nd from Chircto I 
Reloil, 1 17 miles. 4 .V nui'i 
of Ktgin uiid Kockford, 1>1 ini 



Council Bluffs, on tlie Missouri river, crossing the Mihsissippi 
river at flintfm, and proceeding through biwn, 4'.'l miles. 

Iniporttuit portions of the three states of Illinois, \ViM.-onsin, 
luul Iowa were traversed by these lines, anti a connn-tion with 
the eastern terminus of the Union Pacific was seciireil. Since 
1807 many other cxtonsions and new ac<)Ui»ilions have licen 
made. During the your ending May lilst, lN>5, the groNi enni- 
ings of the road were $4l,820.7"i<>, which represented an increjuie 
over the earnings of the previuus year of $2,138,912, or 45.CiO 
per cent. 

The origin of the 

ClllrAGO, mjBLDiGTDN AXD QITOCV, 

which ha« now become ouoof the most important of American 
railway systems, and extends through more than half a dozen 
BlatM, is tracH to two roads, as follows; t>n February r.!th, 184y, 
a railroad company wa« organized in Illinois under the natiio 
of the Aurora Branch Itailway Company. In June, 18ri2, the 
Cliicago and Aurora lUilroad Company obtained its charter, nnd 
immediately proceeded to lay its tracks between Chicago and 
Aurora, Tlie Central Military Tract Railroad Company owned 
the roiid between Mendota and Galesburg, and in l.S5<>, juat 
after the (Tliicago and Aurora comiMiny had completo<l its line, 
the^e two roiuls consolidated. The compiuiy thus formed 
adopted the name of the Chicago, Burlington and (juincy 
Ruitroad (;onipaiiy. From this grew the system which covers 
so c.Tti-nsive an area. 

In ISO" it exlendeil from Chicago to Oalesbnrg, in a gen- 
eral south-writt direction, where it forked, one branch reach- 
ing the Mississippi river at Burlington, and the otlier at 
Quincy. At Burlington it made a connection, af\er croAsing 
the Mississippi river, with the Burlington and Missouri Iliver 
Railroad, a road dc»igne«l to extend the Chicago and Burling- 
lou sy-slem ihruugli Iowa to Council BlulTs, on the Missouri, 
for the purpose of making a connection with the L'niou Tacific, 
of which ft considerable proportion bad been completed. At 
Quincy it made a connection with the Hannibal and St. JoMeph, 
through Muwouri, which road extended to St. Jow^ih. Origin- 
ally the Chicago, Burlington and Quiiicy entered Cliicago from 
Aurora over the lines of another road, but in 1S<)0 it c<in- 
structed a line of ita own over this route, 40 miles in length, 
and it had previously completed a branch to Peoriu, as well ns 
the lines to Quincy and Burlington. Tlie nggrrg.-ito length €>f 
all these lines in Illinois was nearly four hundred miles, which 
forms only a small portion of its present inilenge. 

It lioa been noted at all periods for excellence of manage- 
ment and readiness to adopt improved niechanic-al devicc-s. It 
was one uf the first of the western lines to put in u^e a si^^-umcr 
on the Mississippi which was largo enough to transport a con- 
siderable niimlter of loaded cars without breaking bulk, which 
it did at Quincy, Illinois. During IdTiT) its gross earnings were 
16,175,553, and its nut earnings, $-2,709,435. 

TIIE CIlirAOO, MILWAl'KEE AXI> ST. PAUL, 

whicli now probably owns a larger number of tiiiloi of main 
line than any other railway company, and holds a high rank 
in the niiigniitxle and succesa of its operations, is of Inter 
origin than its coniiK'titors. It was organized by William 
Wallace I'ralt and William H While, piirchoseni of a portion 
of the IjiCnx'iscanil Milwaukee I{ailroAd,oii lhe5tli day of May. 
1SC3, taking the title of the Milwaukee nnd St. I'aul lUilwny 
Comp.iny, under the revised statutes uf the stale of Wiscoru-tin 
of ISO'S. The n.ime of the company was chaiigeil t») the Chj- 
c.igo, Milwaukee iiixl St. Paul Kailway Company, February 
11th, 1874, by n vote of the company, in pursuance uf the 
general laws of WiM-onsin relating to railways, powie*! in 1872. 
A few iin|ii>rtutit lease* and numerous extensimis were mmie, 
including the acquisition of a lino Icacliiig from Cbiciigo lo the 
rtale line of Wisconsin, a distance of 47 niilea. Previous to 
tlie rel.iliM- niiik i.f tlie coinpany woa matert.illy bi low 
it lifl" nwrr- .itUiined. 

*1L ntLAXD AND I'Ai inr Ro.VI>, 

witti the Missisfiippj 
ipuy was foniiiil 
Railroad I'.mi- 
Gijod nian- 
lincs iu ofHMiinp, 
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ciiiiil'itioU wUli L'otitiiiun) rcadinesii to niAke MlvMitageous ex- 
Ivnsiimx and acquisitions. 

In 1851, by Ml of the legulittiire, the niHiw vu chaogwd 
lo llw Bode IifauMl ComiHHqr, and it wm under that mmie that 
the road wu eomtrucuid between Chicago and Boek Uaod. 
In IflTiC the road consolidated with another !n Iowa eatted the 
Cliioiig.), Hcick ami I^cificron<l, :un! ji- it.-' tfni.iui ami 

CDiiiiectiiiii-i were Muli ii.s to warrant tin- jiiuiuil'lts in !»li>i.(iiii; 
tliti naiim of (lie nuiil ivith fthirli it f Diiwiliihilod. this w:is<linie. 
It hag bccu known l>y ilmt inuiie rvi r .'•im r. At tin- tinio the 
charter waa granted IllinuiB \xm a Ii'ikIit Iouh lining a 
terriloiXi hat aiaoe the bonier Une has boea moved Airther 
weat, Ibo mad has oontrihuted Taally to the devekipment of 
both Iltlnois and Iowa, aa well as other atatca. Its reward baa 
boen a wide reputation and bountiful earning and proflls. 
There i-< i>r(ili;il'Iy iio niilway in the we,-it wliii li <'arns :i Kn ati r 
revenue in jipjjvorliun to il* mileage. It is H i enlr;il V.w fmdi 
Cliicagi) westward, passing thn)U};h fertile portimin "I J!l ii' 
and Iowa, and forming ronii''<-tiM>H which make it a tlirough 
line to the Faciiic cua^'t. 

It waa CMie of the first of Uio roads to bridge the MitaiMippi, 
which it onaied at Book Uland,aiid waaoooof tbeeariicatof 
tbaiwdi adiaUng ftom Chieago tocatabiish a connection with 
dw IfaiOBltaUo at OooneQ Shift. Ita groaa cnninga during 



the year ending March 3Ut, 186C, were $3,15^1,23u and the net 
eaniii]^ |l,4ttJ81. As the road had land grants whidl eveuW 
ually beoane veiy vahiabla^ ita opantjioni during a hug* por- 
tion of itai 



ia the (iiitjjrowth of a rorporation cliarlered in 1847. In IW" 
it WHS ill lijieratinn lict\ve"n Cliie.ig.i mid St. I.Duif, funning llit 
niK^l direet line belwei a tlii^-e ^■iUl■^, iitid d' utig a large lix':i] 
buhiness. Its gross pamings in ISCi') were $;i,8K),l(>2, and iu 
net earnings (1,n^,517. Il was »\ih9cquently extended to Kun- 
aaa City, and has long been noted Ibr the exoellenoe of ila 
management, good condition of ito permanent WB7 and nllmg 
atoek, and prafitaUeaeM of ita operations. It waa one of the 
fint of the lUIneia roods to commence relaying its track with 
sierl mi!.', iuut iirotuihly the fir^t in tbo world to OODBtniCt an 

• iJ steel lTiilt;e, which i* locfttetl nt 01a»R0W. • 
The jii;iit elfeet of these and other lini'S in dev('l(i|iiiiL-, lieno- 
titing, and enriching the states adjacent to the .Mis«is»i|ipt river 
and north of the Ohio cannot be overestimated. Yetlarra^ 
aona which are difficult to comprehend one of the moat ex- 
tnoidinaiy popular, legiabrtiTe, and judicial demonatrntkma 
asainit ndlwaf projiorty that has amr oeenned waa made 
ngainat thom during the early yean of tbo dgbdk deoada. 



SUBSTITUTION OP STEEL RAILS FOR IRON RAILS. 



THE seventlt decade was praBioin railway improvomeptaof 
various kinds, but there was none which left a more per- 
manent and important iropreasiou than the oommencement of 
affoitatosuh«iitutoateellbriranr^l& Kootberdngle influence 
has been e<]ually eflbcUvo in reducing the cost of tran^oita- 
lion and improving the general eonditicn of leading line8> The 
movement gained u great inipolii!* from a varirty of oanceii, 
one of which was the relative searoity, lU some per!."I<, ipf the 
supply of iron rails, and another the inferiority of many of the 
iron rail-o then in lucv and oooaequent necoiiity of frequent 
renewal of tracks. 

The condition of the iron rail industries of the country during 
the early portion of the decade is indicated by the fallowing 
statements: — 

r,\p.\( rrY OK iROff BAIL Wll.i.s IN lW>o. 

A letter sent to tlic Commimionnr of Internul Kevenuo, in 
IMS, hy Samuel J. Beeves, Ya^\., the eii.ui'iiu n of the executive 
oonunittae of the American Iron and istcel jtssucialion, embo- 
died, in a lengthy diacaarion of propoeed diangca in the duty 
on rails, the following .Mulententi^— 

"Isl. That the f|uanlity of railroad iron now faoln^ produced 
in the li>yiil ht.iles i-s itver L7."',ti0t) tons per annum, with an iihi- 
mnle enjueily, in the pri'sent mills, of dtmhiA that ininiilily. 

3d. 'Iliut tliey are iiMe to keep nil llu' jin ^. nt tii:iil!i in repair, 
and furnish a surplus eipial to the reipiireuieiili* of nearly 
mile.s of new track per annum. 

Sd. That iirom June aotfa, 18G1, to June aOtfa, 18H oU the 
ndla reqoirad hy the nulnmd companico, aa well aa the demand 
of the United Stales government for military piirpocea (with 
the exception of aVi.tKiO tons imported during the three Astral 
ycarr), were rii)i[i!ic,l l.y the A iii<-iir;»ii niilU." 

.Vhout the Mine time a lal'lc wax puhlirheil giving the names, 
addrefvi, enp.e'ily, anil [jrtKliietum fur the yi nr i iiiliii;; Novemlx r 
16tb, lUfrljof llie r.iih«i.id iron milU of the l iiiteil States. The 
total number was lai'aiity OsI.iMi tons, pr<.«hutiim '.!8:!,.'W 
tona. The capacity of the milk located in Pennsylvania waa 
Sn ,000 tona, and their production ISS/XX) tons. The mills that 
had Heverally produced 20,000 toOB OT uore, during the year 
named, were the following;: Cambria Iron Company, Johna- 
town, lo.*!!*! ion.>; Lnekawanna In n Company, Scnnton, 
22,0(10; reniJ-ylvaiiia lr..>i t ■Miiipaoy, Danville, 20,0(X). 

It was aiin'niiii <-,\ an ;i n^italili- event that in the hix working 
days ended March littli, ISM, the Caniliria Iron Conipnny 
nUedOBStonaof railib equal to an average of 165{ tona per day. 



DEKKimox or -riiE uutLT nuAW or 

HI'SiiKMKR .---rKKt, KAIIJ5. 

In If^J II jiapcr written hy Mr. Henry Bessemer, inventor i>t 
the Bessemer steel proceisa, was published, in which, after re- 
ferring at length to the gradual rteps by which his pnx c!^ had 
lieen impruveil, and its products applied to various pur{)oea^ 
including locomotive tirca and cranks, ho gives the following 
interesting dcacriptionof the eaily tols of the value of atecl 
raile.^ 

"The engineer of the pemuuMnt way (of the London and 

North-western), Sir. Wo<Klhouse, took in hantl a thorough in- 
vestigation of a no less important problem, viz., the gulwlitu- 
lion of east-steel for wrought-iron Imrs. For thin purpui-e M.ni' 
live hundred tons of raib were m.ide, and put down at various 
etatious, where the traffic was cuniiiderahlo, »> as to arrive, at 
the earliest period, at a true compnriaon of the re<«[iectivo en- 
duniuce of irwii^t-ironand ca ani te a l iaila. It will he unneoee* 
saiy here to enter into the numecmM dotaila of the extenaiTe 
aeriea of experimenia qnteomtieaUy carried out ly Mr. Wood- 
house. The trials made at Gamden will auflloo to sliow the 
cxtniordinnry endurance of steel rails. It is supi>oivctI that 
lliere is not one spot on any railway in lairo].!' whi ie the 
amoiml of tnillii' niiiak that at the Clialk Farm bridge at 
Catiidi'ii I>>\Mi. .\l thii! '•jtot there i« a narrow throat in the 
line, from nliieh converges the whole system of rails employed 
at the London termini of this groat railway. Here all piu<i>eti- 
gcr, goods, and coal tnflto havetopui. Ucre,also, the male- 
ingHip of traina and abuntlQg of earriagea ta continualiy going 
on. At thia particular qiot two steel rails were fixed on May 
ai, ISfiS, on one side of the line, and two new iron rails were 

>in the same day pl.e <.<! pri ri-ely opiMi>ite to them, Ko tliat no 
engine i.r carriage could pass over the iron rail.s without jia.'<w- 
iiig over the Meel one« al.so. When the iron rai'.< iK'eume t4M» 
much worn to he any longer SJife for the pawage of trains, they 
were tiiriu d the other way Upwards, and when the seoontl side 
of the iron rails waa worn aa iar aa the aafely of the iron would 
allow, the wom-out nil waa replaced by • new iron ono^ the 
same process being repealed aa often as was found necesaary. 
Thus we fintl, at the date of the last report, on March l>it, 1S65, 
that ne\en rai'i* had he<n entirely worn out on both faces. 
Since then aii^ 'ther rail lia-< been \vi ■rn out up to July, making 
.-ixti i n fa< < H Worn out, the n venireiith face lieing in u.'<o on 
Auglut 22d, when the steel rail that had been placed opposite 
waa taken up in the pieaenoe of tbo writer, and, by the kind 
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pwrniaioii of Mr. WoudhoaMt He, on the table before »he j thw difficulty, but thi« would nviuiro time, u none of the rail 



neeting. The first ikce of "Illy hjii" I» ( 11 \i«i'd, mill 

this i# now liccomo inurh thinner tlmn it w.ts iiri>;ini>lly, hut. 
in tho c)(iiiiii«i> of tin- jiluti'-hiyt-rH, is Hli!] iMpai.., '.v. ;irii!y; <iiit 
another Imira dutoii (irun) fitccs. Taking ibt mi«tiiij; |H>w'<.>n« 
u tlm i! niuro f^ccs (inljr, it will ihoiw tn enditraoM «r twenty 
to one in bvor of iteel. 

Mr. Woodhoiue haa McertMDed, ky cuML and eootiiMiad 
teatinj; for twantjr-fonr boura at a tiaw, that «t» mnnt)it4%fn& 
engine lendm or earriagee paai over the ileel rails eveir 
twi'tily-foiir hoiirx, c'4]iinl to Ifi.lf.t whoelo ovfry il:iy f. .r 1 .J"? 
dny*. making a toljil of '.i,~:fi.\i'\ wlu'cli! pn^nl hv.t tli<- r iil. 
Siiljocl l«i Uiis excoreive vvciir lint uiil ii|ii.t:i!K |.i I im.' In cm 
reduccil 7* pounds por yani, liciirr, for i-vcry j;r!»'" i" wiMglil 
of<4ecl loi-t hy alinuiion, no k-s* than o'l heels liod to para 
over it Another ateel mil, put down alto in Majr, ItiGS, at a 
|ilaoe mndi hai nibject to w«ar, hai had torn hem of irou nila 
wuraautoi»pariloloit,and atiU appeam aa if VC17 littlo uwd; 
thia rail ia alao placed on the laUe. An iron rail wears out by 
the Riving way at various piirt-s of tlio irii]H'rlV. lly «( I.lc^I nni',«, 
and not hy the );rn<ilial lus* of p irtiiOc" of tin liil, n-s in ihf 1 m>c 
of the atOL'l r.iil, wlnth no amount 1 .1' ui iir ami t<;ir ciiiK 
capahlc i>f disjointing. It mwt Im' KoriK- in niiii<l this 
enormous endurance of cant stet-l ix ii->t <J^vi:ll;i<l its har<1n«as 
or briitleneai, as aonw have sappoeed, for, in &ct, IkMenier 
sled powessea an agrtime dcgm of tonghnaai. TlMr» ia 
befora the metint an example ot thia ikct; one of the same 
quality of ateel talla having been attached at one end to the 
main drivine shaft of a htcam rngine ho a* tolwi-it it «hi!.' im1<I 
into a loll); fipinil, uu-asurini; 'J fi'cl in lfn);th at ao'l lH,ttoni, 
an<i only <j fot't if nica.-ur«il iil.mj; ihf ccntrr of Ihr url. A 
single glance at this spiral rail will, it is presumed, dijtpcl any 
idea of brittlaoess that may have been entertained." 

AMEHicAii BGooainna« of tux imtmr w stesl Baiui. 

Facto liice thoao oted abovv natmally atlnetad lh« attention 
of aatote Amatiean railway managers, and their viewa are 

piinly indicated by tiie following statements.— 

Tlie Canada Grand Tnmk Rjiilway report f.r i Mi! says that 
"arntnj;<-MK'iilJ< are in |i.ii;:.'ri-fi> fur lli.' 111. iruiliu tun , under i-oii- 
tract, of slecl and ntci i-heaJcd raiU, t>> Ih- liiul down in place of 
iron raiU on the main line; and ti>e information and report* 
wliidi the board have teeeivod confirm their previous impree- 
aioo of tho gi o Hy auparior endurance uf the pR^oaod now 
materiaL The proved reaaha on the Lotidan and Kortb-westem 
line aflbid moat valuable evidence; it haa In Iket, been iband, 
aa stntcd hy the chairman of tho lyoiulon and Nortli-wo.''ti'rii 
coiniiiiny at their rocent Inilf-ycarly niectinR. thai Ihu new rails 
laid down on the hiKit «l p' irtii >iks of ihi ir line liavo Slnady 
IsisUhI ten times as long as the ordinary iron roils." 

The Pennsylvania Bailnad annual nport, dated Febttiary 
IStb, 1864, saya:— 

"The rapid destraotion of iron oodsr the hj^ apoada and 
heavy loooBBotivaaoowtiiad i^oo iailwayahaahaoaiiii«»aul>' 
}ect of aerteua eonaidenttion, not only to the managers of these 
iniprovementa in this country, Imt al»o in Kurope, When the 
Pennsylviiiiia ICailroad wa« plaiiiKtl i\ locoiiiotivo weij;hinK 
from •Jj.llNJ lo ."«t>,IX)0 poumi.s w.lh idii.-iulonil an the cxlrerne 
limit of Iheate iiiai'hiiie#, justilied hy prudence. But tho dc>- 
mands of the public fur high spettU haa compelled tho intro- 
duction upon all thoroughliarea of mora poweifiil engines. 
Theae ooaM oa|y be obtained by adding lo thair diuanaiona 
and waigbl, whicb haa pradnoad ita natuiial wawlli great wear 
and tear of iron raila, and the aupentmctore of Ihe rnad. lltia 
evil has l«en i-till fiirlber increa»<Nl hy the inferiority of the 
rails now niannfiu'tured, c*>mpar<il willi thi>«e placnl upon 
rail».iy- nin n the eil>;e-riiil was lirvt intio.huol. It na.< tlu n 
deemed emtc-ntial that raiU shouUl be iiiitde from the best 
relined iron produced from «oIecte<l ores. Tho great increoso 
ia the de iB a rid Cor iron iwder the rapid developmeBtof the 
lailmj vyatea In Bhghmd and Una ooOBby aoon cauaad tha 
auhititution of an inferior aitide, whidt aeemed for a time to 
anawer the purpow, but which experience ha.i proven to be 
inwifficient to resist the causes refprre«l to as continually ope- 



rnill.s have the ret|uireil fnriiai e^ l.i ri liiii tin ir metal In 
Kilrope this subjec t ha< h< en loiitji r eon-i.lei eil. .mil the <h'|er- 
iiiiiiatioii nj>pi'ars to be p^ncral l<i grmhially Hiitwlitiile a rlill 
more e»penifivt" material, either a rail utade wholly of Kict l, 
with a steel head tmly, or (he wciiriii^; suriheo converted into 
steel after (ho iron roil ia made. Tho preaent high cost of 
mila made ooUraly of Btod win probably pvovonttboir general 
adoption, altliough the rapid destruction at th« tefadiil and 
atetions, where tlie iron nil in some positions does not last six 
nionlh.s, will fully ju.-tify their iiitriKluclion. Tor the piir|" .-e 
of te^tiii;; tho relative > ahie of fti 1 1 and iron raiN in fu. Ii po^i• 
ti'iin, we have procurecl \M tons of i.iiU iiiaile w iioily "f i ^uit 
!-(ecl. \ trial is nlro being made of a mil uith u steeled wear- 
ing surface passed through tho rf>lli», when drawn from tho con- 
verting furnace, which promisee welL It ia undentood that 
fitToraUo reanlta hav* been obtained iltom raila, the top plal* 
in the pile from which they vrcro made l>eing puddle«l ste4>l. 
If the two metal* ran thus lie firmly we!de«l toginher, t)ii.-» im- 
pri.veiiient ill raihvuy bar;- w ill he ^■ i:ei.ir_', inlr;.i. .l. Tliis ia 
i\ f^nli;ei t of muIi great iinportaiK e to the » oinpany that it will 
ei ■ntiiMie to meet the earnf iit allciitioii of ymir ilin'eli ,r'<, and, 
if neeesviury to cireol tho reformation de.sin-d in the fpiftlity of 
rails, it Khotild hoconio important to erect works to cITcct that 
oljecl, such a policy will be adopted. The frequent renewal 
of rails ia not only aupcamw^ bat it adds to Ibe {nterraptiaa of 
tbe tnfllo of Ihe line." 

Tlio IVmnsylvania Railroad report for 19M, dated February 
ISih, ISi'k', Kay>: "Notwithstanding our unn-niitting efforts to 
wmre tiie li. ".l rail* that are made, each succt-ediiig year adds 
it- te~ii[.ii.iiy to t'iiow preceding it of the want of a U-tter ma- 
terial than that now used. In ad<lition to their rapid dei>truo- 
tion ft<om ordinary wear, is ailded the rii*k to the trains from 
their Crequent hraakage. To obviate this oitr new rails bavo 
been inereaaed in dqitbtoan«xlent(4iindie8)(batwill givo 
dwm HOporoaBkadfilioaal VMtiotl strength, which it is be- 
lieved will, with increased care tn the seleoUon of ores and the 
mnnufacturo of th<> rails, ]>:• v, ut furlher damage from this 
("lurce. TliC cteel rail* in) -Im e.i e.| nn ihe road chow no 
evideiu'c of wear, hiil their vr* it 1 ■ at pres.; nt |.reclud<ii their 
general intro<liiction. The mamifiu tiu p of rail.<t with ft Htei-lcd- 
wearing ijurfaec, referred to in our lii>l utiniiul rcjiort, has not 
proved auooesaful upon a acale that would render it of practical 
valofc" 

mam op mrmmm a or trb rmngmAMu Banjosik 

Two yoani later, dcscribiqg oporations of [he PeiiiL-ylvania 
Uailroad (Vjinpany, for the year IStVi, jirendenL lln.nison in 
liis rejiorl il.ii.d I'ehiiiary I'.Hh, \Hu , ■ Kw ry iIImjI to 

materially improve tho <iiiality of (he iron to meet (he wants 
of the augmenting traffic of the trunk lines, having heretofore 
Guled, attention waadiraotad to tbe introduction of atoel railib 
and, with n^air to teat thiirdllBiwMy,llio prcaidenliwMloin 
England, in 186S;oKlcfed a ftwbnndrad tone for trial Tbaae 
proved so aatisfoetory that larger importatious of Bessemer 
.-leel hir\e Iiocii niado, which eiitin ly conriritinl our expecta- 
tion' of their t-iicce*!". Tlie cost of steel rails i* at prewnl alMiiit 
twu e lliat oi' the best iron rails, while lln i: ihirabilily is fully 

eight times greater. It is confidently helievisl, however, thai 
with enlarged works, increased knowledge of (ho ores required 
to produce tho twst quality of tliis metal, and great expeiieooo 
in ito prodofilion, they will ho siiecesHfully raanufiwtufed ai 
honMb and the price very l.in;ety reduced. At preaent (bo 
denaand is equal to (he KU|tp1y, and jiriees are maintained. To 
avoid tlie heavy annual outlays, that a chiuige from .-x cheap (o 
a dearer iiialerial would neectsiriiy entail upon the revenue!', 
il IS jiro]ioseil t 1 l ontinue for the present to reroil the worii oiit 
rails, and replace the aiuiual wear and tear wiili steel rails. 
Tho general iutnxluction of «(ecl rails is now wholly a cum- 
mercial question, in which (ho cost of (ho increased capital 
nqoired for tbdr parohaaa becomes the chief impediment (o 
(b^genoral adoption. Whila (bo buatnem of a Una ia amall, 
it win atin be economy to use the iron rails, at an ordinaiy rate 
<if interest upon l ap'.t.i! until the cost of produ<'ing steel ia ] 



rating for iu destruction. A return to the quality of the iron duccd lo iu mininiuni. When lliat rc«ull is Accomplished tbo 
originally ttsed on railways would bo (be natural remed|y for | general pnblio will be watariaHy banafllad by tbe reduced cost 
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pnoDrrrroy of AyiEFircAX sTEFr. /?.(//,.?. 



of tnuMporUtioo which th« ioUodaction of 8(e«l rula will cn- 
■U* nflmy eom|HUii«toaSMd.'* 



b » kttorimtteii by S. BiddlMeaend Mqpaiiatnkhnt «r 
the lSri« Ktilwaf, to John 8. Eldric^, prcaident of that rowl, 

diitcil >ti»rfh IViiiS, lie i-\.\lr^ t!.,i'. dariui; tin- [.rcr.-dini; (l.rr<- 
wiiitiT inimtlis " tho ir-iii rails liavi! Imcii bruki n, lLi:iiin:il<-tl, 
and wiiri\ <iiil lic-yumi uli [iii-. <sli nt, until tl.i rf in m :U'.-i> a, milo 
of }'our road, except tliul laid Willi etvel mil^, Ix-'twccii Jency 
City wad Salainwica or BofUo. where it is aafo to run a train 
at the oidhieiy |waqgir-tnuu epeed, and nusoy poitioDe of 
theroAdeaaoBtybetfMetMd nfitytqrndDdng tiie ^acdof 
•Utniiw to twd«e«r fifteen aiike perboiir,Mlaly oneeommt 
of the worn-ont and rotten condition of the mill. Broken 
wlittlf, iixluH, eiipnee, and trains oir tho track liave Ifcn uf 
daily, alimvst hirurly, orcurrcnce fiir tho la«t two niontlis, 
c-iii-i' i :iM"::y I v i!.;lV<-tiv e rails. Kully one thou-iaiid brokrn 
raiU werti lakeu £rom Uio track iu the mouth of JonuMy, while 



ilic iiumlicr ri'iuoved ou accuiuit of lamiiuuion, cruahing, or 
wearing out was atoch greater. February will show a wone 
reooid than Jttuuuy. . . . With the ten mile* laid with the 
lohsi Brown BoMemer ateel no Ikult neod \» fcaad. Only ooe 
nil bn« brokrn during tlie winter, mi no hmiiwWinti nad very 
Hide wear ii* p< r< < j.iiMe. Twenty steel mile were Iwd in Jeiaoy 
City y.ir l Mitrcli. T'irir..ii rai!> ml'i lip.'ng, »ulijwt to thn 
panic wrar. U;i\r l-ii'ii n in wihI four liiu^-' -mco the 8leel was 
l>ut <l<iwii, jiiid f lii-.ve III) duuljt till! fitri I r.iils will ouliiUfl tlircu 
l:iiH"i ii^ iiia.iy uKjru iron rui'.s. 'l\n» wiiiUr'i eJCfwTieni'e hiu> 
iMili»li< vl III' '.!i;it the <|iiality and weight of the iron raiU in U«0 
cannot be depended upon to suelain the weight of tlie Erie 
Btdhny. I'lai1y4wo4on loeaniativei^ hauling trains of fil^ and 
sixty loaded eats, and paaisenKer cnginee wi'igbing thirty-eevcn 
tons, running at a Fpml of Uiirty to forty milpa per hour, 
literally cru->U and f;riiMl out tin? iron raiU In-ncatli them. In- 
Btauii's imvc liccn n jioricd to me uf rails removed from track, 

too nnir;, v.M.'ii I' r !<:ifpty, lriU(« tho iint imp 

visible but tho day before." 



PRODUCTION OF AMERICAN STEEL RAILS. 



■AriKWS -iiini'iir ti ■ llii •■10 ftnn(innr<»il in tlio i'Xlr;irt-< print«l 
V jiliove tti ro enttTtiiinctl in a nunilicr of advaiKoil railway 
drelei!, and Lurreepondin); Helton w;ih (iiken. A number of ex- 
perimental triaU were mode, with aatiafaetory results, Iml the 
price of itecl mils was an inattrmoantable obstacle to their 
fMienl iatraductiou before Beiaemar fteel worka were eatab' 
Uahfld in thia country. 

mar anzL buu HAimuorDHD a ihk romcD arAtas. 

It ia daimed that the first steel rail rolled in America was 
BOada at the fliioigo Tlolling Mill, ur.ilor the dirpclion of W. F. 
DnribCi Cnfr'.iii.Tr. ou M.iy ijdi, IS' -'i. T'lo in;.;, its u-.f<l liail 
previously lict n nnuiufui lurid iit llio WyandoUo Jlolling Mill, 
located at Wyandotte, Michigan, in aciurdaiu c with the Kclliy 
prooces, an American patented invention, which conllincd with 
the dairoa based on fh* Baiaemcr patent to an extent that pre- 
wimahly led to » poaliNMMaMnt «f Ih* active opoiationa aubse- 
qucndy undertaken until then aDtagonlana were vecoooiled. 
Tlic foiloA-ing contemporaneous anBOunoemaot was made in a 
K'ttt-r fomarded to W. F. Durfeo- 
S. Ci KMfnfT, E. B. Wako, O. W. Potteb, 

i'resideat. Treaanrer. Sec. and Gen. Sup't 

Omcc or trs Cricmo Botxom Hocl, 
10 and IS River .Street, Chicago, May 2r>th, 1865. 

My Dr.AR Dukkkk; The inwting of the iron and steel men 
ndjouriuil y<--lerday to meet in Cleveland (lie fourtli Wednc;-- 
day in Auf^ujl. I regret very miuli you eould not have ln'cn 
here, particularly to »ec how wi II yoiir steel Ih liaved, ami you 
nm.Ht allow niu to enngr.itulate you upon it--< entire Miccess, and 
I a-viiro you I was but ttM> proud fitr your sike (iml everytlling 
«« liad to do with it proved ao veiy ancceaafuL The iuunmer 
was altogether too light, of ooniaa. and it took more time than 
It otherwise would to dmw the ingot down, yet all thepiecca 
worked beautifully, and we bave made six ^tod nuls from the 
ingots sent over, and not one bud one in any renpeet, Tlie 
piece you Bcnt over forged i» now lying in tlnlr \\l the Trenioiit 
HoUi^e, and i* really u 1.. iiiliful r.itl, and 1ms l.een presenled lo 
the Sanitary Fair by Captain Ward. We rolled three raiU on 
Wednesday ami three on Tliursday. At the first rolling only 
your cousin and George Fritz were jiresent; at the rolling yrs- 
tciday were aenatcr Howe, of Wi8euni<in; B. F. Junes, of Pittii- 
burgh; R. H. Lambom, of rtuladelpliia; Mr. Phillips^ of Cin- 
cinnati; Mr. Swift, of Cindnaati; Ux. Kennedy, of Cinoiniiali; 
Mr. yXay, of Milwaukee and three ladies Mr. ikofickl, of Mil- 
waukee; .Mr. Fritz, of Johnstown; and Mr. Thomas, of Indian- 
iipolis, with four (.tran:j;erf . Kverytliing went i<o well I really 
wanted yon to we como of tiio good of your labors for m long 
atimautd under »ui h trying cireunii'tanees. You bnvo done 
wlut yon act out tu do, and done it well, and I am ghid to con- 
gratohite yon and njatoa irilh ya«, fbr I caa appmeiate aooie 



of your diffirulties, and wanted you to hear ftonie of the prai>e»j 
l)e.«towe<l niMiii your lal)or9 as you richly dewTve. I know tins 
would make no sort of diflbrence to you, and yet we all b.ive 
vanity enough (especially in such cases as this) to feel grutiried 
at any little compliments we know we are entitled to, hut I will 
not tirayoa with any mora,aB your coaaa [thelateZb&IHiiiee] 
can toll yon all and more dian I can writa^ but with ioDdeat im- 
gaida allow me to remain, 

Yours n»o»t obU, O. W. PUma. 

otUIANl/ATIO.N OK 1IIK EA1U.Y AMEKICAM STEELrBAtL INDIWnUIS. 
Ill li^^-J, in a letter addreSNdtO JodgS KoilfQr, Mr. JamCS U. 

j Swank gave the following aceonnt of tb* ongsTiiiaHon of the 
early sted-rail worin of this eountiy:— 

" Each of the two expeilmenul Bessemer steel works which 
were established in this country in 1^^ and 18(V), one at Wyan- 
dotte, Michigan, n\A t!ie oilier at Troy, New Yeirk, lric.t money. 
The Wyandotte works were aliatidoiie^l in 1809, and were al- 
most a total loss. Tlu! Troy experimental worka werv suc- 
ceeded in 18C7 by permanent worlcs, and theiw were burned in 
ISiVs. New work.H were completed in 1870, and it waa not mtil 
after Ibis event that any money was made in the manuEsetniw 
of Bessemer steel at T^. 

Tl>« first works established in Pennqrlvania expressly to 
manufacture Bi'efenier i<teel were IhoM of the Pennsylvania 

' ."^teel Company, near llarrisbur^.-, vvlii( h were romnieneed in 
l*.-"). In l.*^!? steel wa-H first nianufnetureti «t llieMj works, 
«ince wliich time lliey have Ixx-n steadily in operation. But it 
was not until 1873, eight yean after the erection of the works 
had been underutken, that a eaah dividend was declared, and 
then it amounted lo only two par oanii vpoa the capital stock. 
At thia time the stodc exceeded one and thre»qnailer nillioo 
dcQata. A dmrt time prior (o this dividend one of the stock- 
holders sold his slock fi»r one-half its original value. 

Tlie Heeond I'm iner htrel works in IVnn.-iylvania were those 
of tlie l''.'< edoiu Iron nnd !^ti e! Company, near I.ewi!!lown. 
Tliey Were iiiidi rl.ik( n in IStki, In IgCi^l lliey eomnieneetl lo 
make steel, and in l-Ji'.* the eompaiiy failtni, and the works 
were sulwoitiently dismantled. Over one and a half million 
dollars) in capital and bonded and oabonded debts, was sunk 
in thia aboftlva enterprise. 

The Ounbria Iron Company, at Johnntown, Pennsylvania, has 
mannfaftwwd Beseeroer steel since 1871, but it was originally 
Oiganized in IS.'!.! to manufaolure iron roils, ll.s <-apital ^in k 
was one million dollars, fu the company failetl, and in 
fiv-h cai ital 1. iviiig l.e,.n added, it failed again. The 
work.t were llieii lea.«ed. In 18<">1 the company was reorgan- 
izeil, and piaeed upon a firm fiinincial ba«is, the original stock- 
holders, who had paid a million doUai% suneodeiii^ their 
slock, and roociring in exchange «m hnndsad f'lmnind dol- 
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Ian of new Rtock, or one hundred doUan for every thoumnd 
dollnra l)ii\v had invented. Thus the origiruil promoters of this 
entrr]in.-i' ull^-<:■lut<■Iy lost nine liunJrciI llmimand ilqllarB. 

Tlic lU'tlilclicin Iruii Company, nt ll«tliUihem, TennsylTftnia, 
wiu ur^^niuxl iu 1803 to umuufacturc iron raits, And in 1873 it 
oommenceil also to manufacture Bawenier steel. It has con- 
tinued the nianufiicturc of Ikssomer t\x^\ until the present 
tine. From 1809 to UTS only alMlcdividenda warp idkK and 
ftvn 1873 to 1879 neHlwr abadc nor cash iBiddaodtipaitdt- 
cbnd. In tlic«c latter yean the company's openriiona wen 
conducted at nn actual loat. In 1874 a bondad deht of ft mit- 
liori <l..:iHrH \\:ui crr:at«xl, and in 1877 addW O Ml bOBid* Vere 
iwufil l<> llio aniouiil of t'JTS.OOO. 

Tlio elTort to mUiIiIUIi tliu Dvascmcr steel industry in the 
west has beea attended willi many discouraging vicissitudes. 
The works of tha JoUet Iron and 8tce< Company, at Joliet, 
niinoi% wata com m anead In 1870^ and in 1878 thy Unit mana- 
Awtoiad BcaMner Mad. In 1874 Ilia oompanyfidadtaiiAflia 
worka vara stopped. The company made another aObrt to 
achieve succesa, Iwt after a long struggle again fkiled, hot not 
until frewli dMitg h.n! l i i i . i mated, the wliole investment aggre- 
gating tlirec million wivcn hundred thousand dollars. After 
passing through bankruptcy, the works were sold in 1870 for n 
sum not Miflicicnt to pay all the bondholders, and the original 
eapiwl « us lo«t. The works of the Vulcan Steel Company, at 
St. Louis, Missouri, vara built in 187S to roll iron zail^ but in 
U75 the company oomnmoed tba areetion of Wsasewar aiael 
works. In 1876 these woika were completed, and ilael waa 
made by them in that year. Soon afterwards (he company 
failed to Dir i t its <ililigationR, ami tlu' w<irka w-rv ftnppcd, bul, 
after many m iIwus losses, it lins been reorganizeil, and the 
works ore nmr in operation. Probably two million dollars has 
been expended in building up this enterpriae, wliich has until 
vaty naantly bam aieaadiiiely oBpnAtabla." 

rmxiKtSii IS A.UK]UC.\.V STEEL-ItAIL-MAKIXr.. 

The following taUa ihowi the annual production iu graa 
ton of Baaaamar Mad ndli in tha Unitad Stataa linoa the 

beginning of their manufacture in 1SS7, together with the 
avaiaga annual price at which they have been sold at woriu in 

BuuMg^vaninaBdlharat' s <r it ity ini|Kii>ed on foreign rails: — 
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Ha per ton 

to Aug. 1st, 
1872; »26.2(» 
to Mar. 8d, 

1875; $28 
fnitii tlmt 

date to July 



$17 par ton 
Horn inly 
U,UK. 



MST (Kaioh). 

Tim lowed average annual price iil wbich lU-'OM-mer st«.H;i 
null* liAve been fiold in this country was reached in 1885, 
namely, 12.8.50, but aalw w«ie BHida at iiin lomr llgurea in 
both IWt and I880. 

Tba outiaya for siad nuls, wliioh eoameaoed in tha aareath 
daaada^coaiflmiadtowii w w ol nhuia aspnditun on 



of increase in the quantity used, which was generally accom- 
pAniiKl by a large luinual dci'rc««e in price per ton, ciccpl 
during ye«n» when iif.iiHually large uiu ni it- i f n. w niihv.iy 
eonatruclion wi re progriwRing. It was e.-:irii.iti d in 1^».'> lljnt 
uji to that year 10,0(X),(X10 tons of steel rails bad been iirmineeil 
in this country, of which le.i« than MfXX) tons hod liccn made 
before July, 1S70, and the price hud lalian from $10U.76 per ton 
in 1870 to aucfa an extent that sales wan ngsntxA in 188&«( 
kM than ISO per ton, or tl&BD at tha uillfc 

The limited product of rails in Amariem Psmiusr mills be- 
fore 1S71 indicates that the works of this oooBlqr bafbia that 
time had only lien iiinkini; prepnralaqradilttslkMrlhafigBlltia 
labon they subsequently performed. 




IHIiJ/.tA'i.LaS 

1.^<>1.1EI.>11S 

JM'i ■:i3.'jl2 213.912 

1M« T.^,im "V j.T'H 

iMH.:i;i.i..'5«9 .ri^i.-wo 

l«iS.S5«.292 S,V1.292 

1886.430,778 4:«),77H 

1667.4M,568 %bM 'l«S2,10A 

•;:£>:> 501. 7 u 

693,480 

34,000 uao.ooo 

38,2S0 775.733 



I8a8.409.4» 
l«».&83.|.i3tj 
18T0Mj<j.0(O 
187l.737.4S3 
1872.905.030 
I873.70I.fPC2 lAOl.-i 
1874 lVS4.4riE) U4,!M4 
I87S.W1.649 2n>,863 
187A.4S7.lfi8 41X461 



M.4ii 
[i,G14 
19.1H 
I.32,!»B 
88.830 
B7..V58 
1U3,MU 
250.081 



S4I.K73 1,846 48 .... 

^■7.3,:;t7 iy,\ 421 .... 

223.&JHJ «&i 4I{ .... 

294,900 1,060 7«| 

4flf<,32S 7.1St Iffl 

44.H.I1-' 1,177 t>'*| 

51.t,Hil 1,742 fr.f 

e2.1,l,'i7 2.44!) K'lt 

75ti,7il5 2,M7!i l^i 

liUt>,741i 77i l.-?2J 

1,019,153 5.a<0 7ii 

1,311,805 7,070 7iH 102i 



94,070 1,0011.000 381.004 149,7«6 1,530,850 0,lti7 86i 113 



M».077 
72f.41.1 
792 512 
879.629 
764.709 
882,685 



M7Sl«2(K10I> a»S,US 1.113.273 



68} 
69J 
*5» 
42J 
4 SI 
«7i 



90,301 159.571 1,148,849 4,105 76} 120i 
7,796 100.515 837,724 1,901 !»1 941 
1,174 18.274 811.JIO0 1,917 47} 

287 879,916 2,856 4U 

as 764,744 2.281 35^ 

10 882,693 2.687 33} 

19,0aO IBbOST 1,157,420 4,721 41i 
1810.488,788 808,078 1,461,837 132,488 VSt^M 1,752.526 7.174 49} 

•fkoal liar to liar. tlndadlaflBportsperamljrcsttoMiT. 
Tiau snawum tn amssa ar niui «r tbmx wmi m 

jsn to, 1888. 

WksUl WntSiB Mllmlii Mi., r. ill Milm In Miles In '"S^l" 
fiwipX tisepll. (iti>i»|. Ill gr<Mi|. IV. jroapV.gnmpVl. oS. 

Bled..S,M8.U 17,<KM.74 3.646 04 0,539.IS 18100 4,«raJ8 87,08.78 

Iron.. S.160.MS8,4Xkai 11,888 82 lfl,77AJ0 881140 tS;WL» NI.MI.U 

K3l'-.S.10J.8 
Per ct. 

stcd. 88 4S a 88 .. IB 18 

Per ct. 

iron. i:;4 58 IT 91 .. 75 OS 

In regard to tba pw g w ss of tbe change from iroo to ataal 
nOs in Tarfoos seetloBS it is stated that stsd tails appear to 
have been first laid in this country in 1664, when three oompik 
niee in the Middle statt^ used them to a limited extent, and four 

Cornpiinies in tlic Xew Kngliunl i^tiilcf. One cuinjinny in the 
central \\'e»l4?rn ."itates commenced usinR steel niiljs in 18tV>, 
and suli9e<mently one company in the hoiitbeni ami we*tern 
trans-Miwiioiippi states and territories commenced using them 
in each of tlic yeara 1870, 1872, and 1S78. 

Of the 1,174 companies owning mads in 1880,622, Of nearfy 
46 per cent., had in that year laid steel rails on either a portion 
or the witole leagtii of their roada. Of these eompames the 
UnsB of dS ware looatad in pmp I, SM9 it gnmp n, 80 in group 
in, 70 in groiip IT, S in i^oop V« and dB hi gmv VX. 
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BRIDGE CONSTRUCTION. 



Ax •inu!^nal aniniint fif ^ri<1f(n ronstructicm ma» necessary 
during the war period, mftirily on Recount of the fre- 
quency with which bridges were destroyed hy hoetile amiiftt, 
bat aln putljr on Mcountof th« doaire to fociliUttie travel on 
inpoMant nmtM«bi«b bad previomly uaad ftntoa at pointa 



■in to fniROTa Ibe Bnbi bjr wbteh dlll^Nnt oommanRiw ware 

oonnectcd, and to abriilpi lUst.-inrr, was mnnifcisted in many 
quarters, and one of its im(^;r(i\vtii.-) wm a notable inrrenne in 
the number of new liriJge-i, and iiiiprii\eiiii Mls in tlie iiielhodii 
of their erection and cun&truction, intermingled with a diitjxiei- 
tion to fiub(ititut« iron lor wood bridges. The general course of 
evanU ia indicated Iqr tha foUowiag ■tatamonla, although they 
iMMMttfly anhnea nfemacat to anly a naall praportioB of 
thabiU|(» comHincBon of tbe deeade:— 

or bridges on the Worthem Central, it waa stated that Con- 
federate niii!» in 18C3 aiul Wri dolmycl tliirtv-f .nr. all of 
whic'li hail liei'u subslantially rebuilt, in lu.i-l iiu^ilances with 
(Inirturcr^ i>( Kt.ino ni'.il iron. 

The rcjiort of Hii' lijiliiiriore and Ohio fur 18t>2, after referring 
to tbciigiirici^ iiillit U-<1 iipon the lino by ConfuderataMlda,aays: 
"Tbe board having determined to r^lace the ounenNH wood* 
aiid4foa and «widca bridges, wUcli bava bean dsatnigrtd in 
tbapragmiof Ifaewar, widi iioit stracturas of tha moat aub- 
ataatial material and improved description, the material was 
promptly secnriHl, and a conHideniMo portion of the work ha-i 
U-en i'iicc<.is!*rully (iccomplished in llie pliupi of the company." 

l»iie >if ll;e w;ir l>riilj(0 feats reported in ISilt, credited to (he 
construclioii corps of the Unite<l Stjites military railroads, waa 
till' n'biiilding, in four days and a half, of a railroad l>ridj;e over 
the ChatUboocfaie, 7G0 feet long and 90 feel high, which had 
baan daatngrad hf CeaSiimtm la their taitaat 

OBlaCTIl)S°Ant.K FCATL'RtS OF W(X)t>in< nRIDOEB. 

A ccwaqyondant of tha Kew York Eveoiqg POat, writiDg oo 
July Tth, of tha bridgM of tha oM Mjrla Oicn uauaQr met 
on railway linet^ eomplaioed that Hmj wan aaaily all mwdan 

bridges, and Mid: — 

" You are riding along in a railroad car enjoying the scenery. 
A river plcanis ahead. You approach ita banks and prepare to 
CAtch expected glimpses of Iwauty n\i or down the stream. 
But suddenly a ruarinK sound is heard. You plunge into a 
great wooden tunnel; wooden walU on either t>ido hide the 
tIvii; m wooden roof Uocka out tha light of day. After a 
nlniito of daaJIniiig liolia yon ematte^ but tha river ia croaaed, 
the stream is paaaed, and the delicious bit of scenery ia lost to 
you. The vast majority of bridges in this country, whether for 
railroads or Ibr onBnaiy bono tiavd, bava tbaaa etananlal 
poinli" — 

1. F::iplity. J. roendurafaly htdaooa qgNaaaa. &, Great 

^litude for catching tire. 

Tiiey arc all built of wood, and must be cooitaatty patftlml 
aodmended, and will rot away ina very fiswyearL Tlieyare 
enormoaa blolsoa tha la adae wp eatwtcbing as tbeydoKke long 
inpaiDted boxes aeroaa tbaatiaam; Hlce huge Saurian nion«teni 
wiUl ever open jaws into which you rush, or walk, or drive, and 
are gobbled up for all sight or .sctiso of liojiniy The dry timber 
of which they are V>uilt will riil< h tire fr.im (lie mere gpnrk of 
a locomotive, a< in the c:i«e of th.at hi<li ous hri(li;e which had 
ao long iniiulted tbu Hudson river at Truy; and which was not 
only burned itself bat spread tha daatwiying ilaiDa to the best 
part of tha towB. 

Tbeaabridgeadeftce an the valleys of oar land. The Housa- 
tonla^ tt* Koliitwl^ tfw Lehigh, the hundreds of small yet bcau- 
liM rivOTB which so dclighlfhlly diversify our country, one and 

all HiitTi r t.y llir vi'<' ;\ i uli n l>ri<l;;e hv^Ii -n wliirl, ha.'^ uolliing 
at all to ]iIi'.mI ill i t;, iiuiitioii of it... tiihleic*.'^, e.x|H'[i..*iv<' exist- 
ence. 

Eveiy bridge in this country should be deprived of its heavy 



roof; and if the cxipencies of eniflncering required side walls, 
they should be plentifully perforated with open spaces. The 
n>ore recent railroad bridges are fortunately open bridges, or 
' viaducts,' as it is fsshionablc to call them, and the traveler, as 
in the case of the Stamcca viaduct on the Krie road, can both 
admin the engineering skill and enjoy the sccneiy," 

SEW niUDflES OF THE DKr'AtlK. 

One of the important new railway bridgei^ of the decade waa 
built by the Fhiladelphia, Wilmington and fialtinuuro aeraai 
the SniqoahaniM, between Penyvilte and Havre da Oraoa, It 

was reported nt the time that notable intprovements in methods 
for eetabliehiuK a foundation were adopted. The bridge was 
reporti>d to Iw feet 1. ng. 

Of the Connecting liailroaii Lriiige, built over the Schuylkill, 
near tiinird avenue, in riiilmlclpliia, it waa said in 18<>4, when 
the work was progressing, that " the piers will rest on foundations 
laid on solid rock. An iroo Section of 270 feel span will ardi 
t he channeL To thia in» aactioD, which ia being built in tha 
Altoooa abopa of tha FWoaylvania Ballroad Company, ^Im 
Pennsylvania Railroad Ooropony build all thdr own iron 
bridges in their own shops), the iron will be carried on 
marine brick arches of GD-feet cpan." 

Tbe Daltimore and Ohio rep<irt for ISiWi siiys; "Since the de- 
struction of tiie wiMKlen and other hridce.-' upon it.s line during 
the war, twelve lirst-clius iron bridges, aggregating three thou- 
sand and seventy-five feet, with twenty-seven spajiii, varying 
from aoTcnty-ei^t to two hundred and five feet in length, and 
of aTeiyoaal|ychanMt«r,lHm bean built at the Mount Chuw 
worksbopi^ plaaad opon aaparior maaoiixy, and are now in aiH> 

cessful use," 

In connectioo with (ho reo.in>tnu ti. .n i .f a bridge on the linO 
of Uio Memphis and Cliarlcft. m, at lircatnr, more than 1,700 
feet long, which had been ile.»troyed <liiriiig tlio war, it was 
stated that a cnntnict was made in October, IHOH, with Altiert 
Fink, of Louisville, Kentucky, who then had a Wklo reputation 
as the inventor of a usefiil trues bridge, and aa an azperienced 
and nUabIa bridge^ilder, and that it waa oompletad ao that 
trains paamd over it on July 7th, I8G6. It was reported to be 
"a llrat«IaaB bridge, of the Fink V patent, with wrongfat-iran 
bottom chonl«, and wocnlcn t .p ch..r<N < ;iM r< <l with tin, and 
woo<len bruci -t fo arrnngcd lliiil any one ol' ihi tn cjin be re- 
moved without intcrniption to juiR-iiug trains, c .ir.l.iiiitig prolm- 
bly more strength, durability, and economy than any other 
bridge, and with less liability to aooMeot than aoyblidBB *>■ 
cept those built of iron." 

RKTDOn OTMt TBK MORUNUARBtJI. 

One of t'lir r.i.tahlc bridges of the li.M luh' ivif* ootir<tructed 
over the Monong^diela river, at I'itttiburgli, to facililaio move- 
ments on western connectlona Of the Pennsylvania Kailroad. 
The following description of it waa puUiahed in the fittabuigb 
Cbrontclc, of September 21st, 1B8S>- 

"The river ia apanned by llTa t ru aa w of atood, aadh Mff feet 
In length, and one iron span SCO feet in length, Ibr dooUa 
track, over the channel. The wixxicii i>|inn(t have a double 
iwries of hriices, supimrtcd on Piper's inipr(i%c<l bearing blocks. 
Tbe road « ;iy ]i>i.v-cs ..vcr the tti..rtli n span-'i. nrnl thn.ugh the 
iron bridge, alh.nlini; ;U llie channel « cle4»r headway of about 
(X) feet from low n id r. This span is 2S feet in dear width, and 
HA feet in hcighlh, and will sustain safely two tons per (bot> 
Tha bridge waa constructed from the same pattaraa oaadlbr 
the atnictnra ovw the channel at filaubooviUa. the doiigBa 
appear both novel and originaL Etch traaa ia double and 
combined to givo greater lateral stability, so ewntial in grej>t 
spans. The combination pn'tn are trussed, avoiding the nece»- 
fity of Uiiing heavy coUiinns. The t» Ii^i..Il rli:iiii.« ( lu h consiht 
of light widc i ye hiirw, with 'up.tel' ends, linked together by 
connecting |.iii« f .nr and a half inchee in diameter. In this 
system tbe entire strength of the material is aeonomiied irith- 
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ont qmylug my mcIbw wdgfat ThiaMnietiiMpr«8ehtH alight 
■ad pMSflil AjipMniieek «t>U* itt inuMOM atnnsth majr be 
inltmd ilNMU thafiMt that 100 toot of bo1tt,BMiira than 110 (ont 
of ehord linlu, and SOO tons of caiiti ng», all of approved quality. 
Imw baen judidoindy employed in in cunatnictaoa. This apan 
iaooBitraMd iMeMdiiv to the patanto of UoavUto tod FS^^^ 

FBOGKKai IX imiimE cDNsntocnoH. 
Many ohiiiiKiw were |irc»gres*inK iluring the aevenlh decade 
in the briilgcf u[ tl.e impurtant railwuvs of tlii! MiiUilo hUilcs, 
partly Itocuu-ii' (he old .Htruclun-it nwtli-tl n'puiri", rcpUoctufitt, 
or Hireiij,Tlii-ii.u|,', aid! partly l«caasc impruvcJ inelhcKls of 
OOOStruclioii were duvised, and experience liud BUggcstcd the 
denrability of a suUtltutiou of wrought iron for varioui pur- 
poaaa btr which caai iran had pnvimMly ba«D uaad. Oa the 
BMio linear tba FwiMgrlnaia BaOraad. ««t of Alloona, Iron 
brid|H bad been erected between 1S51 and IKS, when the 
raed bad been flnt conitructed, whicli were deck bri<lK«--«. hav- 
ing tlir tnirk rjii 'Hic-y wvtl- li.iM-d mi llir I'riilt [jriin iiilc, 
Liiviii^; iMu«t-iri)n upp<>r chorda, cai-l iron vt rtu nl pn^U, iind 
wroughl-iron lower chord*, inclined ties and counlm-a. A i iift- 
irou arch wa« also introdiireil, which wa« added as an extra 
precaution. Bridget of » similar type, with varioiu improve- 
- omtta in detail, were iatroduoed diuiaig the next ten to twelve 
jrene to take the pfawe of wooden biid|H eiigioally «i«oted on 
eaateia paitaof the mad. After InJto lud g we t ly Incweaed, 
end maMrtal addlrioBi bad been made to the weight of loco- 
■•Otlwii it Wits <MnsidBred prudent, about lsri>t-f;'.»^ (,> rejilacc 
■ome of the iron bridges with mw .-(nn 1uri'?<. At the 
same lime, «ilitl rolled 1 boama of viiriuus dupllis were used 
for bridge? of hniuU spans, from ten to Iwonty leet. In IStiO 
the department of bridge*! and buildint^ on the PenngyWania 
Kailroail paaaed into the chaixe of Joaeph U. Wilton, and 
vader hisdiieation important modiWcattona of the plana pre- 
ehnM4riniiiewen aaon deviled, and mbaaqunttjr applied to 
the new bridgM erected. 

DRAW BKIIXJB OVER THE MIHISgllTI. 

Anew biidiB (drew bridge) oooatrootod bjr the Chicefo and 
SMHNilani and teporlad to he the MOondWdieovertlie 
lOaiaaipid river below St. Paul, waa built <mr the UaiMippi 

at Clinton, Inwa, early in J«nuar>-, 1865, of which the Ibllowing 

dc«cri [ til HI 'iV;i,s jiublirihrd iilnrUt (he tiiiii: of :1s craupli tion 
"The t.ii.il IfiigLh i.f llie hriii'^;!' laiilt is ;;.t;"m feel . Of this 
*di-<tj«iii e -,SJ_>.I feet i* between the I ilmois shore utid Little Uovk 
laland and HoU fuel is between Little Ruclc laland and the Iowa 
■Lore. The bridge eettof Little Book bland consisU of 1,«30 
feet of piling and aefeaapaaaof 800 Jbet oech of McCallum'a 
peteattmai. The trmabridfaateit upon piera end abntoieata 
croMMaiylMiadadon pile*. WeatoT Little Bock Uand the 
liddfB eoarfata of three 8pau« of the Howe traaa biMge, baiide 
the draw. 

Twoppanaof the Howe briilge are 175 feet long each, and 
one span 'JtXl feet long. Hie draw i» ;\tit feel lonj; over all, nnd 
is built uf iron. The abutmouta and one of the picn are 
founded on rocic, a aecond pier ia founded on piles, and a 
third pier and the draw pier are bnilt npcm crib work, reatlng 
OB looae iaad. Xhaie erfhe an aaaik ia water 40 tut deep. 
The hige erih la 40O iM kaif and 41 fMl widak and the aaudlar 



ia 16l> feet long and 44 feet wide at the bottom. The masonry 
ia of the moat aubalaaUal deaciiptioB, and ia built of Athena 
•tone. The draw tnraa on a pifot in the oaBlf% end whea 
open iaavea two dear peiwga waya Air ■ ta amh ea i a, 12B Aat 

each. 

In thai part of the bridge between l ittle It. . V Inland nnd 
the liiwa sihore, there wa» uw-d in llie two < rilw nlxmt two 
milhon feel of timlier, .'i(\t<10 cnbic feet of diuietieion utone 
from tiie Alliens quarriet^ and about 600,001) cubic feel of 
' nibble etone, from querriea near Clinton. All intervertions of 
limber ia tiie eriba are eeoored with oak trenaiai of which 
about ten wiilea ia laqglh were uaed. The iroa draw wei^ 
about 8S5 tona, and ia on admirable piece of workmanaMp. 
The ends, when being swung, are aupported by iron ro^ which 
pa<w over the top.* of the centre towen", When it is desired to 
Uirn the bridge the end.* are li(te<1 from olT their pier^ t y ineann 
of a hydraulic pr«a», which lifis the caps of the eentnil tower 
through which the main Hii«pciiHion rod» pA.sx, and Uien the 
bridge is turned by a atcani engine, Bliuidiug on the upper 
chord. Anaagenumta are alao made wberabgr the bridge eaa 
be tamed by hand, if Biiiii—iy. The ««l1t «t couatfuctlon 
was cotnniene<^l in Jeauaijr, UM, and the Ha* tiaiik a t oiw d 
Januar}- t>th, l.^jtiS." 

Alter two iron brid^;e» hiui been thrown u<. tmo tiie Mi^^i^- 
sippi, one by the Chicago, R«k-1i Inland and I'acitic, Uurnig the 
lifth decade, and the other by the Chicago and Nortb-weatem, 
during the aixth decadi^ it waa inevitehle that a number of 
other eompaaiea owniivoriatamledloBBeaoabothaldaaof 
that river ahould erect hililgii aaapeedily as poatiUe. 8oai« 
of these new bridgea were llniahed during the aonalh deeedob 
and the completion of others, like the fiUDOOe bridge at Bt 
lyoiii!!, piMtiKjiied to a later period. 

The reiHirt of the Toledo, Wabanh and Weateni, whieli nub- 
sc<piently became part of the Wabash, 8t. LK>uia and Pacific, 
for ist)6 stated that it waa then engaged in the constniction of 
an iron railroad bridga aeroai the Hiatiaaippi river at Quincgr, 
which it ezpeotcd to have nadf for the paaaageof indna before 
the doaeof 18G7,aBd HiBt it had aho coatiaetedlbr tbeeea- 
struction of another railroad bridge acroaa the Miarimlppi river 

Ht Keoklllc. 

A eorrenptiiiUent of the New York K«i>rf^, who wan pre- 
sumably Hon. Janiea Brook><. an e<Ulor iitjil jiroprietor of that 
journal, in deacribing a journey made westward in 1867, raid: 
"Chicago waa left between 10 and 11 a. m., and by 3 or 4 we 
were on the bridge over the Miiaimippi at Clinton. The great 
Father of Watera-fMok of it-now haa to eonaant to ha 
■faacklad bj bridgea and loooaiotivea and can. The common 
law nude him a nonardt of wateta, but die looomotlw now 

repeal.i and n vnr«ea nurh cntnmon laws. Water here in no 
match fir lin- The boatmen growl, the niftsnien swear, but 
on Btriiles the !■ I. iiiiotive, from hank to hunk, o\er inast and 
pipe, with an utter rucklewneiw of all the cnifl beluw it. The 
Miaaouri is to be everywhere bridged, as well as the Miaria- 
aippi, fbr trade raaa eaat and wot— end what trade willa tlw 
Isaa 4b«^-4ddla Oa fiMt wlam or the waat wiU aooB ha left 
onl7 to llM heavy or the coauaoo hoatBMn." 



BRIDGING THE OHIO, MISSISSIPPI, AND MISSOURL 



fpU£ entire aulgect of erecting railway bridgee over navigable 
X wataia emnmed a aew eapeet daring the eavamh decade, 
on account cl tlte developaieat of an imperative aaowrity Ibr 

improving the diannela ^ communication between the alatca 
east and w«it of the Miwis-sippi and .Mis.«oiiri rivers, uf.A the 
staleJ) north and south of the fthio. urul eon'^'reiisiunal acljon, 
which gave a more distiiji t r.inl > lui^liaiie auiliorilBtioa of 
bridge projeotj* tlian iuid )ir'-vii)ii.^l\- l« cii pris iired. 

COSrUCT OK EjUL AM) KIVKR I.NTtRISsTS. 



of overland and river intereata, 



grown up batweaa l e pi e a u n tativea 
on aoooontof obatraelioaa to 



navigation which had been ereated by a liighway draw-bridga 
orni Ihn Ohio at Wheeling, ami thr lailwaj draw bridle nninted 
over the Waiiaaippl, between Book blaad and Davaaporl, 

without c o ngresrional authority. tTnder tike old lyttem, ibw 

ennij-uiiies eiire<i to undertake the rormtruction of bridges over 
either of the great wc«tem rivers at any point, and no legal 
sanetiim for such enterprises was deenieel neeeswiry e\( i pi 
such as could be procure«l from state leginlaturea. The nimlern 
usage, when navigable streams form a boundary lino betwjjp^ 
■tatea, is to require congremional aanction for the *~~* 
eraoled over them, which ia I 
able aetien of both the I 
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BJODOIXO TBS OHIO, MOSISSIPPI, AND MOBOVU. 



Tlw ftnt Mriea of 



(if niatfrinl BignificarK «> wprc j>a.'«ed during the sevCTith decide. 
Thpy were bMed on tlic theory that railway bridgn might be 
built »t the point* named in tbo Tariooa enactmenta, provided 
A deaign and ityle of oonalnielian mm adapted wUdi would 
■void Mrioiu otNtmctiona to navigation. This esocfilian toft | 
a laifo AM tar eaattoveny, na the navigabi* tnterNls in- ■ 
chxied not only KteaDiboatJ>, tome of which formerly fcad pilot 
hoaaes and rhiniiieys at a jrr*«l height aliove the water, but 
also tiiwi <,( I.;ir4in and larpe raflit wliiili rwjuirtd fur their 
Eucceasful nperation a wide distance Kn-twocn piers. Tlie steam- 
boat men claiioed that high chimney* were of great service, 
for the double purpoee of giving draught, and either cooling 
gparka aa they aacended to great height*, or preventing them 
from eogesdering Area aa tbqr lUI on decka. One atcamboat, 
fha 3mm Howaid, Knllt for Mrvf ea on the lowtr lOaiiiippI in 

1874^ which had no hridgeH to encounter, had chimnsyi IM feet 
above the water, and it was reporte*! that the chimneys of the 
Great Bepublic rc-ai'lu'd a ttill higher nltiltKli'. The p'lii'nil 
range of the height i>f rliimneya on the large Miiviiisiippi river 
boatx, which furnxTly jux-ijuKl .«t. I>i>ui!«, was from 65 to a little 
more than fe<-t; and the top of their pilot houtea was from 
46 to 09 feet nbuvo waltr. Aa the waters of tfao wostcm rivers 
oecaalooany rise many ftct above the norroal atandard, and it 
WM neoesMry that provMon Aontd be made (or opentiona 
daring hiph-water periods, it ia obvious that it would be ex- 
ceedingly difficult, or practically impowiJile, to ronstnict 
briflRes at a niinilKT nf poinl^ whor'' '.dry nfvf ili >ir;iMe wliir!i 
wr)ul<l not olKtrnct tho piiwifje of li.mls liiivjr)>; ( liiniiifi ?t 1*J0 
feet hi);'', unleist tlicy were draw -l>ri<li;os. Tliu ailvooatcs of 
bridges innated that exreiwively high chimney* were not abto 
lui«ly necesaaiy, and important cone— icna nIatiDg to (he 
hoight of bridgM wan obtained. 

Other dilBailtiea aroae o«it of the requiremenleortbabaign 
^yitem for a wide space between the piem of any bridge that 
might 1* erected. At the time the bridpinR of the Ohio at 
.'^tculicnvillc was anlhorizi'd, in l^'i., the Iiarj;.' ■^y-ti m or com- 
liinations of llntu .md barges used in tlic tran^jKiruitmn of conl 
had coTiio into sm li extensive use on ttio Ohio that n con- 
groaaional enactment required a width of not less tlian Sixt feet 
ia the d«ar between pien, and the coal navigation interests 
eaieKnMdtoaeeun»ipnMof not leMtbanfOOfbct. Subee- 
qneotkwaaf GoogroHnqito apani of not kai than 400 Ibet 
in the clear on the Ohio below the mouth of the Big f^ndy 
river, and bridges across the Ohio giving a clear span of 500 
feet Wi n- li'iilt. A wide f\i:u <- Ik Iwitmi spans was peculiarly 
denirnl li' i i> Oic Ohio on a( lunut of I'uv magnitude of the coal 
U n^> oil that river. 

On tlif I'pper Missifisippi the rnfling int«T<*l wim formerly 
very imporianl, and on tliat account, aa well :\* on account of 
the demanda of ateamboat intereata, a wide apace between pieia 
wae eonaidered deriiable^ but the chaneleiistieB of that itreBm 
at raaay pointi are deemed nouraaUy (avorable for bridging, 
in eomparlson w!lh other rivers of e^iuul magniiudo, and 
eepedany the Wasouri. 

Supervision over the ereciion of liiid^cji acrrisw nnvigalilc 
waters, in acconlam e wiili n' l^ <•( i ' .nvrn conmicncod 
by the United ikates cnKinccrx in llio M'M'ulh decade, and has 
been continued dnoe, and their views or raeonunendotions 
have exenued an important hot not aiwaye • eontroUing, 
■1 deeiiion of the numerooe dfa|Htlaebe> 
Ivee «f oonlBctiBg nil and river inlemta 

which ban 



mouth of the Big Sandy riven between <'iti< liitmii, Ohio, and 
Covington, Keotuchy; at I<ouisviUai Kantudtyj Wheeling, Weet 
Viigiida. 

Over Ike Mammippi JUatr.— At Qnincy, Illinois; Burlington, 
Iowa; Prairie du Chien, Wiaoonain; Keofcnk, low.i; Winona, 
Minne»ot4»; Dubuque, Iowa; 8t, Ixuns, Miswiuri; Clinton, Ions; 
Kui'k l>liiii'i, Iowa a milwtitute f ir tin- Iiriil^ro tlr-t iTi cU'<l 
by (he <'lii( ago and Kock I.'^!anil Uailro.i.l ('■ unj iiiiv j; L;i Crosse, 
Wi.<tconf<in; Muwatine, Iowa; at any point Ix-tween the countiea 
of Wliitceidce and Carroll, Illinois, and Jackson and Clinton, 
Iowa; Hndaon, Wiaoonain; Waraaw, Blinoia; Foit Madienti, 
Iowa; Bed Wing, Ifimraeoli; Leximloa, UfaMori. 

Oter a» mmaurl JiiKr.— At aqy point iMWiny ibr con- 
venience by the ITnioa Pacific and Haanihel and St. Joaeph 
railway companies; at Kan-«v» City, Y'itI I ciivrnworth, Kan.sas; 
St. Joseph, Mifjwinri: Omaha, Ni Imt-k.i, Uniisiana, Uiaeouri; 
G!n>pon-, Mivouri; BiHinvillc, Miswmri; Xebraaka OUjr, Ha- 
bmcka; lirownville, Xrbraska; Sioux City, Iowa. 

The authoriMtion of additional bridge itructorea over the 
navigable wataia named above, and other atmama, baa ainae 
famed an impoHaal poitioo of flw labon of a number of 
andona of Congnw. 

ram eracmc BEsiwcnoxa aw BSQinREKRins imposko by 
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Hie lift of bridg«a over navigable waters aalhorised by Con- 

gre*" ilurii'.i; the M vctitti ili'i ailc, or in early yi ats of llii> eighth 
d<i-a<le, tlif t.uililiiig of wliii'h l>riOj:< s wa.-< gi iiurally. hut not in 
alt inntant o-*. conitni iici d w.on after tli. ir con'tnu lion wan 
authorised, ami which were usually, but not always, railway 
bridges, or combinations of railway and highway blidgoa, in- 
cluded bridge itnictaree aultieottovariouanatrictionaaodr^ 
qninaMnta at ernear «ad» flf Ihe pdata named 1mIow»— 
Omt Ae Ohio Rmr^M. Btenbenvill% or any point above the 



in coHDcetioo with thegnatB cf MOMlfy to 4 
have varied materially, on accomit of the difl^rences ia tho 

requirciiiciit^ of river interots at vari'nn points, or other causeat 
The liathng ]>ro\ isioin of an ait [i:i<iii-il in IVj') autlmriiing 
tlie ronstniclion of eight bridges on tlie M;^«>'!i ]ii and one on 
the Miatouri were that if built as high bridges they should be 
{iO feet al>ove extreme high-water mark, with spana not lea 
than 260 feet in length, and one maia or channel apan not Ian 
800 feet in length. If boiUaadraw-faridgfls, they ahouid 
tm dmw opeoiagi cf not len Oan 160 fMkia the dear, 
and next a^oinrag apani of not Tern than flIO feet, and dioold 
be 10 fi-o( alKive high waler mark, atid at least .Ti) feet alN.ve 
low-water mark. Provisions similar to those enumerated 
above wan anplM to a aumber of bridgn over the IGwwri 
river. 

In r e f erence to the coni<truction of a bridge at St. Ixjuis, 
which waa one of the bridge* anthemed by this act) the law 
provided thatitihould not be either a enepcniioa hridgeora 
draw-bridgeblmfe thatitabonld have contianaua or nabroitao 
spana. wt& the bottom chord SO fe«t above the city directrix 

at its greatest span; that it sthv.i!.| li.ive at least oneipan of SOO 
feet in the clear, or tw u ^[■:ln< of ■; >• i f ■ < t in the dear, and that 
no ispan over tlio water at I iv. •.v..|. r murk .•■liould be lei<s than 
•i(M)feet in the clear. A later aet required (hat the bridge at 
SL Ix)uis should have one span of at least 500 feet in the clciir. 

In reference to bridges over the Ohio the provisions for the 
Stenbenville bridge were that it should leavoaaoBolMtnMled 
hoadw^r ia tba diaanel of the river of aot Um thaa SO ftet 
above hm-wnter maik, and aa molMtnicled width of not lea 
thaa 800 ftet between the piers next to ivsid chani-el or water- 
way; and one of the spans next adjoining that sliould m ( l.o 
Ies.1 tliaii 2-11 feet i;i leiii;tli. The law required lliat if it w.is 
buill lis tt high bridge it sliould l«e not le-«s than 'JO feet alwive 
low water over the channel, and if built na a draw-bridge it 
should be con-stnictc)! with a span over the main channel SOO 
feet ill length and not leas Ibu 70 feet above low-w»ter mark, 
and one of the a4ioining spans not km thaa SO Act, and also 
that then dioold be oonslnicted a pivot-dmw in every snch 
bridge in a navigable part, with spana of not lem than 100 feet 
on eoch side of the pivot. A law pa.<wcd in 1871 made it un- 
lawful to pr(M-e<-<l with the eon^l rm I ii .ii of a l.riil^ri' tlieri ) i iiig 
built l>etwoon Ciiii iMiiati and Covington iinh>.<i the channel 
span i>{ -if*) feet. a» locatetl, should have a clear headway at 
low w.iter of 100 foet below any part of the span. Varioua 
other aetii were pasaed in the early yean of the eighth decade 
which insisted iipoa nqnlnmente mom fevonUe to river in- 
tenela than then which had been deemed 
thei 



RRIDOE WORK COMPLSrED 

ia MwoidaMO with the above enactments, eiUier befen WO 
orafewyaan later, iadaded nilwqr bridgee over tte Ohio at 
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Bteubonvillc, Dcllaire, Parkenburg, Cincinnati, and Louisville, 
which were important and expensive (itruclures. 

The liridRe erRctcd over the Oliio at Loui«vi)lo connected the 
JefTcrsun, Madison and Indianapolis Itailroad, which, na well 
aa the bridge, Torms part of the Pennsylvania nystem, wilh tlic 
Louisville and Niuhnllo Rtiilroad. Ita total length 5,?>1 fret, 
con^igting of twenty -seveJi spans, of variutis leugths, fnini 50 to 
250 feet, on the Fink plan, placed below the grade of the road, 
and two channel spans, one 370 Mnd the other -KX) feet long, 
placed above the grade of the road. The bridge wan com- 
mouccd in the fall of 18fi7, and completed in the spring of 
1870. The channel s]HUia arc of a peculiar decign, a nuMlificA- 
tion of the triangular plan of bracing, by iutr<:>diicing auxiliarj' 
tniHca between the main bracea. The fret of the tnniti bracc« 
•re 56 feet 7t inches apart, and by the auxiliary tnissea this 
■pace is divided into four parts, tpving a eupfiort to the Rt ringers, 
upon which the track rests, every 14 feel 1} iiichc«. Tlie height 
of the truss is Vt feet. Each side of the bridge cunsista of two 
separate Iruasoe, which are simply bolted together. The chords 
arc of cast iron, the braces having to resist comprefuvion of 
wrought iron, and the tension members also of wrought iron. 
Tl>c following is a statement of the quantity of iron in aoioe of 
the principal spatUK— 

Cut ln>n. Wrtiuicht Iron. Toul. 
l*011Dd4t I^DumU. PuouiljL 

«oo feci SIM Ko,igs m,f>^ \,m,4(a 

S70 •• 4«>.9^3 m095 1.121,048 

U6i " 216,119 215,803 t31,KS 

180 '• 123,309 01,23» 214,087 

liO " 101,453 70.224 ITISTT 

100 58,725 29,l&3 «7,90« 

50 " 7.657 15.801 2S.S58 

Tlie Newport and Cincinnati bridge, crossing the Ohio river 
al Cincinnati, and furnishing connection between north and 
south railways converging at Cincinnati, aa well aa a highway 
or common road connection between the cities natiicd above, 
belongs to the Pennsylvania sj-stem. It also owns or controls 
Ihe Stcubenvillo bridge. The Ohio was bridgetl by the Balti- 
more and Ohio at BelUire and Pittsburgh, by expensive struc- 
tures. 

Bridges over the Missouri at St. Charles, Boonville, Kansas 
City, Ijcavenworth, Atchison, BL Joseph, and Xubniska were 
finished by or liefore January, 1S74. The ft. Charles bridge 
was commenced in 18C8 and Gnishcd in l!?7], nt a co«it of 
$l,7'J7,18fi.l'J. It is regarded as an admirable ttructuro, de- 
signed hy Gen. C. ^^haler Smith, and built by Smith &. Latrobe, 
Baltimoro Bridge Company. The bridges at Hoonvillo, Kan- 
sas City, Atchison, and St. Joseph were all railway driiw-bridgcf. 
The bridges at Leavenworth and Omalia were elevated railway 
bridges. 

Tlic list of bridges erected over the Mississippi either before 
or shortly after liTO includes the followinj;: A railway draw- 
bridge at St, ["aul which waa opened ftir travel in ISA'.). 
A railway draw-bridge extending from Hastings, Minne- 
sota, to Prcacott, Wisconsin, which was opened fur railway 
travel in 1871- A railway draw-bridge at Winona, Minne- 
sota, in 1865>-"0. A railway draw-bridge at La Crosse, Wi»- 
cnnsin. A pontoon railway bridge from Prairie du Chicn, 
Wisconsin, to North McGregor, Iowa, which was opened for 
railway travel in April, 1874. A railway draw-bridge at Du- 
buque which was opened for travel in December, 1^, A 
railway draw-briUno at Clinton which wii* (j(icin.'d fur railway 
travel in January, l**"). The new bridRcr at Rock I.shind, which 
isa combined highway and railway draw-bridge, and wiw oi>cnrd 
for travel in October, l*i73. A railway draw-bridge ut Burliii;;- 
ton, Iowa, opened for travel in l.'^O*. A railway an<l highway 
draw-bridge at Keokuk, Iowa, opened for travel in 1.S70. A 
railway draw-bridge at Quincy, IIlim)i.^ niH^ntxl for travi-1 No- 
vember, 18»i8. A railway and highway litiilj,'C nmr Hnnnitml. 
Miiwoun, which waa opened for travel in ! ' 
bridge at Ixiuisiana, Missouri, whicli w:t= mj.. 
1873. An clevfttecl railwoy and b 
which was o])ened for travel in Jul} 

It will be seen by the above li»t i 
enumerated were draw-bridges, htu 
of novel design, and another the 
St. Louis. 



TUK MiaeiBSim RITEIt DKAW-DRirKlES 

varied considerably in their superstructure, wood l>cing the prin- 
cipal material in some instancca and inm in others, and also in 
the arrangement of their draws, piers, and spans. Some of the 
bridges were built by privato bridge companies, others by railway 
con)i>anies, and one, the new Rock Island bridge, under the 
direction of theUnite<l States engineers, acting on behalf of the 
United States government. Some of the bridges were crossed 
only by the trains of one railway company, and others by the 
trains of several conipaniea. On account of the magnitude of 
the labors involved, a number of the bridge-contracting com- 
panies of the country, including the American Bridgo Com- 
pany, of Chicago; the Keystone Bridge Ctimpany, of Pillaburgh; 
the Detroit Bridgo Company; the Pha>nixville Bridgo Com- 
pany; the Baltimore Bridge Company; tljo Detroit Bridge and 
Iron Works, and the Kellogg Bridgo Company, of Buffalo, fur- 
nished portions or all of the superstructure of one or mora of 
the Mississippi river bridges. 

Tlio bridge with the longest draw-span, and with what waa 
the longest dniw-epan in the United States at the time of its 
construction, was the Louisiana Railway bridge at I>ouisiana, 
Missouri. The river at that point is about 3,700 feet wide at 
low water, and the high-water width is several miles. Com- 
mencing on tiio right biuik, the abutment is approached hy an 
embankment, 451) feet of which are in the low water. The first 
span is 162 feet to the centre of the draw, west pier; then a draw 
8[>an 414 feet over all, with two clear openings of 200 feet each; 
then a span 2n(i feet; then one of 226} feet, and then six spans 
of aliout Idl feet each from centre of piers, making a total 
length of bridge of 2,0(53 feet. From the Illinois end of the 
bridge there is 2,200 feet of embankment. The piers are of 
mawnry. The superstructure is of wrought iron, except in 
some minor parts. 

TirE rojrrooir briixik 

at Prairie Du Chien was designed and constructed by Mr, 
John Lawler, to meet the particular wants of that locality. It is 
built at a point where the river is divideit by an island and is 
about 1 i miles in width from shore to shore. Formerly pas- 
senger and frciKhl cars were tran»ferre«l by ft-rry boats which 
had to go around the head or foot of tlic island, making tlie 
distance from landing to landing nearly four miles; and when 
floating ico accumulated the river was frequently impassable. 
The construction of a bridgo of cither of the standard descrip- 
tions would have been peculiarly difficult or expensive. These 
circumstances led to the adoption of a i-ystem under which the 
bridge appriNichcs on cither shore, and the fixed portions of the 
bridge in low water and on the island, consist of piles, while 
in the channels of the river pontoons are placed, which are so 
combined and arranged as to form a railway bridge when the 
passage of trains is desirable; while when the use of the channels 
by steamboats or rafts is necesaary the pontoons are temporarily 
removed. The pontoon in the cast channel is made by uniting 
three onlinary transfer scows which have an aggregate length 
of 393 feel, and the pontoon in the west channel is a single-deck 
scow especially constructed for the purpose, 408 feet long, 2S 
feet beam, and C feet in depth. Applications for the right to 
construct bridges of a similar plan at various other points OQ 
tliu ,^Iil«il$!liplli mill *>La<'wl»>re have \i i n mailn and grunted. 

TiiE i:levatki> railway Ayr> irir.iiwAV kidihik at kt. loiria 

was, at the time of its completion, the most expeni«ivc bridj(4) 
that liiid then Ihjcu l onstrui ted in the United Slates. Its cort, 
including approaches, tunnel and land damage*, legal expenses, 
discounts, commissions on iHindc. Ac, was $l2,6.SO,rti:i,47. The 
width of the river nt the point of construction is about 1,300 
foot at low water and l,t«)0 feel at high water. Considerable 
difficulty waa experienced in procuring a fiiiuddnlion for the 
'unand abutments on the bed rock of tlie river, but by mcaoa 
f {averted caissons and the plenum pneumatic process they 
1 »uriiiuiintc<l. Tlie abutments are placed onlliemar^n 
nMIMAiaidillMT low stage, with two piers in the channel 

are spanned by circular scg- 
chord of •>15 feel, and the 
city directrix, which is 
was erected by 
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IMPIi'iVE}fKyTS or l.OOtMdTfVKK 



tbo KcyitoiM Bridgs Coinpuiy,*nd an indiotion <»f the Ainounl 
ofiraik porfbiraiell b ftmUhed by the tK* thiil iu ocwt, ex- 
dndiaf •pproacbct, wm $SfiMfiS6A Tbe mMonzy, ioclud- 
ingabotoBflBti, pien, toolit andniMfainMy, WMf2,3M,4B8J3& 

This was ono of the flnft of Amcrioui britlgcn in which su-cl 
wu cxtenaireljr naed. The supporting mcmtwra of the niprr- 
stniotiiri' cunsistt^l of 'Jt sttvl ardK-.--, 8 ia earh e|i.-in. Kn li 
anh is cotiipttful of a li«r>;c nuiiil<r of stniighl tubcii, with 
slightly beveled cni]», and to the raju.i! ol-si pver appean to be 
m oontinuotw curved tube. The whole number of tubM is 1 jiOSO. 
AtDbekalMMit]SlMfckqg,aiid ewpti i witoa I omlapai 



inch thick, and 0 rolled «teel »Uvcs, vnr> ing in thirknea from 
2i inchos at ihe apringing to 1^ inches at the crown. The 
exterior diameter ia alwaya 18 incbci. Steal or WRiU||i(>uoii 
ateere couplings firmly unite the tubee br nrnm ctfuiM 
grauTct turned on the ends of the staves. jUwal K^tnatef 
t<te<-l and 3,400 tons of iron arc use<l in the wlioTe bridge. Hm 
ujijMjr ruadway of thp hridgr ia oi feet » i Ir-. The puUic U;st 
of the liridge c■oIlJi^tod of jilaritig fourteen liM oinotivc-i .snuil- 
taneoualy iifKni the trucks of a single upon. TJie eouslrudiiiti 
of the bridge was oommenccd during the seventh decads, and 
it WM pobielir opened on Jnlr 1474 



IMPROVEMENTS OF LOCOMOTIVES. 



nfCRKASK OF SIZE AND ClTACTTr. ' 

THU I/indon Knginecr eniit, in \Si\t, that it was the general 
lielief tl irlr < a yean! previ. -.ii tlml nothing excelling I 
thirty tons was iidniissalile in a lo<-onioiivt», and notliing over I 
twenty t4>ns desiralflp, nl Ira^t npon the st.mdiird piiiije. It 
proceedeil then to give dew riplions of engines then in use in 
variotui countrifs, sumo of which wei;^'ni d from 40 to 50 tons 
when loaded. A loqg wheel base, and steel nula were refeiied 
lo««ie<^Bg«weeof tbeuiericed ioeneee in tbe admiaaable 
iraigbt of ft loeoBolim. 

In UM it was fe|>M i o i fbak englnea weighing 37} tons were 
niiinini: over the AtluUo and One* WceteiB Baihnj of tbe 

rnilfd Suite*. 

Aiiii t;i; other notjdile li 'oomotivc improvf-mcnLi in this 
ct)untry it was anntjuncod in Noveinb<»r, IStst, tl>al Janiei> 
MillhoUand, engineer of tnachinery of the Philadelphia and 
Beading Sailroad, had daaigned a pusher of extraordinar}' 
mtght and pemr to OMlit in tauMpotting heavy coal tnina 
t« (be city of FhiladelpUa over ascending gnideiL lis weight 
was 100,:i20 pounds, and there was proltahly, at that time, no 
other liH.i)molivu of e^itial *i/c in the l'iul> d St.itf 

Special ctT irts wt ro then U'ing made to iiu rrx^.' itie ln^xy- 
iiii'tive ea[.a( i;y "f tin' I'lUladelpliia ai. i I;i aiiit._-. on ac- 
count of llio evtnionlinary dcniaiid for c<.>;d and dillicultyofi 
supplying it. In 18G3 its loaded cual trains averaged loads of 
£14 Urns, of SfiiO pounds each, and new engioce had been in- 
tradoeed wblcb drew 1£0 can rontsinirtg about d| to S torn 
each, or nearly ton* of coal. 

OOSSOUDJtTlUX MO MOOll. l3roiXIS. 

In 18G6 the engine "OoosoUdation " was built at the Baldwin 
Looomotive Works for tbe Lebigh Vall^ Bailnad, intended 
Car working on a plane which rises at the rate of in feet per 

mile. It had cylinders 20x24, four pairs of wheeU connected, 
48 inches in diameter. \ cla-is of enj;itu-s known as Moguls, 
with three pairs of vvlieeU eiiniiei.ti.t!. ni.d a swinging pony 
truck in front, e<]ua!i2ed with driving-wh«-el.<, w.-v-i al.Mj huilt at 
the Baldwin I.<KMmotive Works forthe Thomas Iron Compaiiy 
in 1867. Since that period a lar^ number of consolidation and 
Wtagll bare been built by various makers of this coun- 

ti7, wbicfa possBSi exceptional power in dntwii^ laiga loads of 
Ike^bt over heavy grades. They have done much to chettpen 
freight transportation in a nunilx-r of sections. Even the 
earliest looimotivt-s of these patterns, and to a greater e.\tent 
thoee of the present day, gr™tly exei-.tl tlie K" i .nn'tive c.ipa- 
city tliat W.I.S originally d>x'nie<l iituiiiable. An iutenssting 
article pul-u^lied about issi on '.' >eo motive deveiopaient, in 
discussing tlie con.'^ Nidation eii^inco, said: — 

"Upon Btandard-gnugc ruH'U the freight engine of the imme- 
diata Ibtoie is likely to be the oonsoUdatkm or eight-ooupled 
ten-wheoIer,the'E' cugiue of tiie works. At least this ia the 
engine which will|^ve the nio«t economical result on all roads 
when tlie capacity is in any way tjixisl. Of course, it is possible 
that this centiiH-iIe type, of which we have ju.<t F[H>kon, may 
some time Ut . rue iiei t-s<jiry even on level lines of standard 
gauge. The re>.-'i'.ir i ' nstilidation pattern is made up to n 
weight of 106,tXX) pounds in working order, of wiiich some 
are upon iba dfiwft Tbe qpfinden far tlie beavieit 



•«a»ineheaindiainalar,and S64aoh elioke^wiib 48 
or OMnrb drfvctSL Oieh on sivlarlteqMMr^ AoaKvaMal 

had qf tJiO gnm font on a level trade In rvgllbv wo^ tbeiy 
will take tntins of W loaded care (box). In one ease, on the 
Philadelphia and Erie road, a coiisolidation engine hauled 180 
ears and » ' dead engine' Though in it intended for speed, they 
easily make 25 miles per hour. Thi .i!:;h sggrcgaliiig an enor- 
mous weight, thoy do not e.\cecd in the weight per wheel, the 
load tbe buser aiiea of express paaeengcr engines of the Ameci* 
can pattam put i^oattw Tails. It is a well-proven Hut tfaatit 
isnmeh better to add an extra pair of diivoa to inaaaM tbe 
adbesioQ than to attempt to greatly incrcaaattwload Mpon a 
smaller number. By the use of fl.ingea on the main and ii3- 
ing drivers only, leaving the olhr r^i plain, the rigid wboil boW 
is reduced to 9 feet 2 inches, w ilh rii i inch wheels, which is Only 
6 inches more than tlvat of the heavier American pa.'sengcr 
engines with 60-inch drivers. Whether the needs of traffic in 
the future will require further addition to the tmcUve force 
remains to be seen. Foeribly, aa oaia beoome heavier and 
8troDger,andlai«ar trains can be handled. stiU heavier wei^ta 
in fMibt englnea iriO be darirable." 

locomotitt; srrrt. niirs. 

(>f Knipp's patent steel tires it was reported in June, 18»U, 
that a M!t of them had been running imdcr an engine on tbe Chi- 
cago, Burlington and Qoinqr for thirteen monthSb TbiaengiiM 
weighed 84 tooa and iraa naed in the heaviest freigblingeerTioa 
of tbo road. It waa reported that in baekiag oat of » aooer 
bank its wheels were found to slip kaa and to bila ilroagnr 
than thoM- tirixl with iron. Also that after thiitaan mootbs 
.«<^rvice the wear had boon very ili^t, and the lira waa 
c>>n.<idered good for another year before it reoatTOd it* fitat 
turning. 

In reference to a change from iron to pteel tire* which wa.o 
progressing during the seventh decade the I.4indon Kailwuy 
News, of April Sth, ISCH, said that "the Maryport and Curliide 
company had found that witb tbo ordinaiy iron tirea oa the 
engine wheeK the dbtanoe ran waa not more than 90,000 
milc»— in many aun'n not more than 80,000 miles— and the 
wheel* must he tiiken from the engine for every 90,000 or 
.'>i>,tHU miles nin, for repairs and 'turniiip u;. " In the ca^o of 
ste«-l tires, the wheels w ill run ItO.iXiO miles l-efore they rcqJiin- 
'turning up' or repiiiiring. The result of a verj* careful exami- 
nation of the eflfecls of wear leads to the opinion that tlie-^o 
w heels will run from 35t\lW to ■"<",( W miles, or equal to oorne 
twelve or fifttao years' wodtof adaily aven«a of about lOO 



UHHlMOTTVE STEKh THUS. 

One of tbe mechanical advances of enduring importanoe wm 
tbe commencement of tbe use of steel tires on loconaotiwesk 
The date of this change is indicated by the atataaant that ste«l 
tirea were first used in the Raldwin Locomotive Works in 1862. 

on the engines for a railway in Itrazil, and that their general 
ndo]ition on American niilronds followed .-ioniewhat !*lowly. 
Xo steel tires were then made in this country, ami M W. ItiiU- 
win i. Co. imported five hundred from which to fill ordcra. 

of the early li r ee were imported 6w Bn | ^ a nfl, bqt im- 
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poftaUon of Krupp tire« wt-re ni«J made lU an early dale, in 
18M it WM reported tliat the foUowi^t eompanki w udag 
the Kntpp MmI tira for locotnotiveK— 

Ctalan* and Cbieago Vnicn; CUatfo ud HitwankM; CU- 
«asoandlforth>w<»tern; Michigmn Southern ; Michigan Ctatnl; 
Loutn-ille and Kiubvillc; Bay do Koquct and Mar<|uc>tt«>; Cen- 
Ind (icfirgia; ndaw.irc, L.-ickiiwanna arid WpHtrrn; Krie; Hud- 
son Kiver; ('annlon and Amboy; Houdatotiii-; >'iiiiKiiUi<-k; 
Northern, of New Jerwiy; Novr Ha%cn; New 1 Liven and Hart- 
ford; Beavor Mpiwiow; Chirago, Burlington and Quincy; Great 
Western, of Illinois; (irtiit Werteni, of Canada; Orand Trunk, 
of Canada; Ohio and MuaWiqpii Eurapaaa and North Aneri- 
«an, and L«high Valley. 

Iho actual wear of «leel tiron has in many caeca proved en- 
tirely mtisfaictor)', and nfler tbeir advantaKois had bci>n toiled, 
aiul 111 r in^'i n.rnls f.ir miuml'i.i Hiring them in tliiii rininlry had 
b<><Mi iiiaiir, Hvi that a cimijiftition waa created bctwwn hotnc 
and fisr< i^;ii luukerM for the Aiinrjoan market, their uso became 
pnn iii ally univoraal, and it wan one of the important agencies 
ill (.runioling the rapid increase in the «izc and crtpncity of 
loGomolivea which hai lince oocunrad. A practice adoplad 
■boot 1870 of ■briiiklnr tha ilflal tirea oo «1imIiIa» manner 
which di^naed with all artificial faitening haa added to tbwr 
utility. At the same time, great variations have occurred in 
tin- nniiiiiril of fvrv'ict' <iliiui;n-d from tires. Tlip Nali<pni\l Car 
ami lyor-omiitivy RuildcT, in an article on tliis subject, sjiys; 
" Ilie l iri umstiiiirf-s connected with the woiir of lirca arc often 
of a nature to punJa the obaerver. A master mechanic, who 
derotad emliil ■ ttantlco to the tire qnotion, meationed a 
eorioos pailbiaiaoee of • ict of tiiH. The engine waa on 
heavy paaengBr sernoa^ and waa nm eontinuaUy by one en- 
gineer. The tirea were put on in the lN|jnning of winter, and 
ran close on two years l>erore they needed turning, having 

made atiOUt 18,000 miles li i ,n ii ^„ inch uf wear. At the end 
of another year the tiri>» liaU to be tunit d, with alxiut 8,(KN) 
miles t<i llic ji, inch of wear. After thul ll;e engine made 
alioul •2i\(X!0 milca to the -fg inch of wear for the remainder of 
the life of iho tirea. There was no extra work done during the 
period the tiraa won lluiti and the aaiiM aun held the throttle. 
Of flouiie, tbb laailiUtinf Inalanee of the 'tmoertaia In loco 
motive engiaeeriiv,' hot there waa a cause for the rapid wear, 
if it could only have been discovered, and it would be a good 

W'irk in Ihr ciiiiw of kiiii«Udf;i^ if those wUii ( oinr in coiitin t 
with 'niysteriouB' caw.') of this kin<l woulil di.^jihiy eiiergj' and 
ingenuity in finding ont their origin 

Complaints that we have heard made aliout the tirce of cer- 
tain locomotivea wearing badly in oompaiiaon In others are 
■nieiftlble of eaqr explanation. Urea wear In two w^ya. The 
weight effhe «n|^e preeiiiie upon the driven) lead* to abraiion 
of the eariaoe coming in contact with the rail, and as the wheels 
roll round the tire wean away by the minute brained particle 
dn>pping off. That is tlio wear of rolling frirtion. The second 
method of wear is that of sliding friction, where the slipiung of 
whada on tin nib grfuda mngr th» tinib an 



wean away the nirfacc from any article put in com tact with 
the revolving face. Tlio sliding friction, wheie it oomca maeit 
into action, is by far the most dimatKma to the lilh of kioomo- 
tiva tira^ Inofdiaate lilpping of driving wheeia reaolU flom 
two lead in i g causes v ery hard tires and too little wdght on the 
drivera. The art of making steel tirea iii so liislily prrfoctcil 
thul tire^ toi bnrd for i ronomical service am rarely produced. 
W hi n Au ('ii;;inc iit noti d fur Flipping badly the cause is nearly 
iihtiiy ihnt the cylinders transmit too mndi powar Ihr the ad- 
boaire weight uj>oii the drivcm." 

STKEL FIRfi-BOXCa, KLbiM, AHV nolUERS. 

In addition to the demand Ihr alaal nila and ataelloeoinotive 
tirea other evidencea of tho growing disposition to anfaetitote 

sleet fnr various railway purposea to which iron had previously 
Keen applii d, wi re fnmishcd during the nevenlh dpi ndi'. At 
the Haldttin I.oroniolive Works steel firp-hoxin were l\rsl built 
for some i n;,'in( fl for the Penntiylvania Ilalirojid Company in 
Wl. EngliHh steel of a high temper was tried, but it did not 
prove successful. American homogcncoua cast ateel waa then 
tried oo two cngihiea in January, 1962, and finind to anawar tlm 
requiramenia ao well timt Baldwin'a nJoalnited Ostaloguei of 
1881, MKftt "Ibo flm-bueaof nearly all enginca thereafter built 
for that road were of Ihia material, and in 18G6 iu use for the 
pnri>o«o l^canip grneral. It may be added that a'hilo all xtcel 
kIiccIj) for tire-boxes or boilers are required to be thoroughly 
annealed before delivery, tbu«o which are flangctl or worked 
in the proo«w« of Wiler construction are a second time annealed 
before riveting." The same work says: "Steel flues were first 
used in tluee 10-wheeled lieight engine%anmberi 211, 83^ and 
808, oompleled fbr the Pannqrlvmin Bdlroad in Aognal, U88k 
Flues of tho aame material have alao been used in a number 
of engines for South American milmodii. Experience with 
of llii.i nif-lal, howeviT. liM not yet Ki-en nifTicifntly cx- 
tt'ndcd to fhow whether tl.iy nivc any lulviintages rommeo- 
fiirate with their incrpiu>tHl cost ovor iron. Steel boilers were 
lirstmodoin 1808 for locomolivos for the Pennsylvania Bail- 
road Company, and the U8C of this material for the hnrreiaof 
boileia aa wdl aa for tl>e fire-boxm haa continued to aoBM 
aslant fltad plataa aooMwIiat thiimar than if of iron have 
been gooenflljr used, hot at the aame time giving an equal or 
greater tenrile strength. TTw thoroughly homogencouH cbar- 
mlfr of tlic ^tl■l■l boiler jilute niiide in this country recommends 
it e^trongly for the purpose." A sketch of the I'enn-iylvanin 
Railroad, ij«8iic<i by that company in 1875, in referring to its 
locomotives, says: "Tho lioilcts are made of soft crucible oast 
stoel, great paioa being taken to secure the beat attainable 
quality. From avaqraheat of aleal a teat piece iatalwn, whidi 
ia heated to radoem and ia than fipped in cold water, after 
which (white cold) it is bent double and hammered flat. Any 
sheet that will not bear this tci«t is rijeclod. Tlio tires, crank- 
pins, and guides of all tlir i iummi s n:,- . if ate«'\; and on the pas- 
senger engines the oonnectiug rods, tender, and truck axles are 
of ataal ako." 



IMPROVEMENTS OF CARS. 



PBOtiRKSS in connection with the improvement of the de- 
tails of CAr coii«iructioo haa l>ccn one of the notablo 
Aatureaof railway devekipment at all pscioda ainoatiwopera' 
tioB of invntaat Unao eomm a nead. In tiw aeventh danda 
advaacaa made ia ooBnection with paaaenger can attracted 
more pnbQe attentioB llian those made in freight cars, 
aa that was the era in which the use of iileeping ears first lic- 
camo general on through routex, and jjarlor and dining cars 
were phu id <in a few lines. But the niethotis of manufactur- 
ing things common to all classes of cars, nuch os springs, wheels, 
and axicii, were, like everything else connected with railways, 
vndergoing important impiotamente, which neoaamrily excrtid 

I of the datmla of Mgh^ear «on- 



struction, and various new devioea peonliar to freight cars were 
intriKlnced. Special advaneeaof the period were the introduc- 
tion of steel axlee on the paaaemar eamof aorae Unai^aada 
great ImprovemaBA in apiiiifK eipeeblly ellipse apriagfc 

One of the eveulaof tha daoadej which haa SID08 exercised an 
important infloenee on alt matlera connected with car con- 
struction and cur repairs, wan the <iri:A;ri/.iti. di, in 1867, of the 
Master Car-Builden' AaiMK:iation, a body which embraces in 
its membership many of the master car builders of the country, 
who meet at least once a year, and by much more frequent 
interehangea of views on variooa aolgeota promote the forma- 
lion and diaemiaatioo of eorreet vlewa' in rafaraoce to im- 
labon iDwfaidi tbqrace anmed. Ibthei 
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ntPRorsnsKn of casb. 



M onpuuHtfan of tlw nilmy 
wfafahhurfaMMmd MiakiiMH parpam in reftrenoe to tbs 
oouliiietioii lad rapsir of looomotivM. 

I of Iho K<r<!itt(-!>t im|iri>vi>mentii tnado durinf OT lomnk 
I of tbo deoule wiw probably in the 



Hm war fiad daimilged all Ofdinary ralrulHtinnii by crealinK 
an extraordinaiy demand for both fr«ight awX paww nger movp- 
rucnla l*twocn numcroii'' p<iint<", nnd 11.1 riiui li iiiu i rtiiinly |irc- 
VBilcd in rogard lo tlu' [iruliiiltli^ runtiniuiix <• of Monic of Ihcfe 
requirpiKcuU, cJuiM rvulivc railway maiiagcrK wem loUi to [>ui- 
rhMc at liigii war pricfg iMjuipmcnt fur which it might Ih: 
difficult tu lliid vmployment. This indispoailion to incur out- 
lay that might bocomo unprofitabto was on« U lb« raaounii 
Ar aUiting lomo of the fjiat fM|}i( Ioim of Iha au unli y, whirh 
Mmmcd the riaka involvad. 

Maktnc all dua allowanea Ibr the great biercMe which haa 
ocfurr<'«l in ihc bujiiiK'^^ of loading lines fiiico I'f'iS, it Iiar binn 
pxc<!«hIp«I by the ri lntivc iiuTfa«« of carH or car cji|>ii<rily i>iiii,'c 
that time, and 11 fair ^liut in tluH direction wiui made iH'forc 
1870. Ixtw'a Jiailway Directory of 18G5 givoa the following 
partirnlars in re;;iird to ttie number of can and loOOOtOtlvoa of 
the rquwHiilative lioaa named below:— 

MM 



3 




Mawait^ Laciwwanna and W«lm.. . .M.S 
|tiBtuirl*anla, aadiutfa of bcandiM. ...IM 

lliibddpliloraiatBfltoi^^ 

Baltimore and Ohio 

Nortbem Central aS6 

Little Uiami and Colambtu and Xcnia-IW 

darclandand Pittsburgh 124 

Pittibiirgb, Port Wayna aaAfMagf>...1M.% 
Cliic , ISur. and Quinry, with IwailCtM IWI 

Otiloand MiMiasippi S40 

ChlcsfO and North ■ wiaKra. S91 

Cbkacoand RorJc lalaod. S80 

CldcuKO and ItilwaokN... 2tS 

IllinoU Oalral 708 

St. Loul<, Alton and Terrs Haata. S07 

UUwaukec and I'riiirie du CMcn ••9H 

Michigan C«ntrul SM 

Micliii^ Soulticm A MoiUMni Indiana, 

with branch« ^IX ^ 

Tolnloand Waboah 243 

Hannibal and St. Joa«{ih , m 

Grand Trunk (of OM«da) »7 

Qraat Wcattm (of Ctaada) MM 

■ loeliHllng SOS coal can. t Of It *n<i M iStM. 



u 

tl7».. 

« « 



9 
34 

48 

73 

4.0M m 
tm MS 
• Hjm 
4» Am 

It MB 



48 
84 

27 
«7 
U 
48 
10 
84 
IS 
68 
2S 



10 8,100 
17 088 
SO 1.188 
1.708 
1.S90 
848 



24 
10 



0 
2S 

7 
U 
M 



157 
a,27S 
IMS 
SSI 



n 
no 

IflO 
40 

121 
as 

40 

60 
148 
03 

70 
80 
61 
II 
133 
44 
44 
87 



01 2^ 2h 1,130 fW 

28 .. 30 H50 fiO 

22 4 S 400 34 

80 48 00 8,0W 227 

M M M M7« M 

{ Including 7JM1 coal ouv. 



It won officially rcportttl by the atate engineer of New York 
in rcfcri iii «' to tiii^ c.juipnu'ut of all tho railroodfl of tliitt bIuIc 
in I'iS') Ibitt llicrc wan 1 loi oniolive lo tho cquivul«nt of 4.37 
miles of aingle track; 1 (int-claiia paasoiigfr car to the equiva- 
lent of £48 milea of aingie tnwk; 8.57 frs^bt oaia per equiva- 
lapt of niilo or iinrie Inuik. 



THK AvrnAOK wnoHT Asn ctrAciT^- uy ck-rs 
goiicrnlly ii!«'d on the principal lino* of tho Uttitcd btatoa of 
4 r< Ll-Hi-iti<'li K i«Ko, at a period alkOKlj hatim the dooe oT 
the Mventh tlocade, waa aa followa:— 



SiMptr. 



Weight 


So. of 




in pottodi. 
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48* 
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00 
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iotaoa^ 
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T " 




8 


10 •• 
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13,400 pounds. 
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AtUmpta to intradnea Into ganeral aerrioe box ean intendad 
to carry a giwlor woiglift lhaa ton taut won roMrred for » 
later period. Thwo bid, however, been oomUneil pciiii.«fllc« 

nnd )iu){x<^'' CUliatlOducrMl, Mime of which Imd u i :i| in >.y i f 
12 loiiB, mill othna of 15 ions. TimU r utrn with Iii wiit-vLii 
had iKicn 1 ( i.-ini l4 d, which hivd a capucily of 40 l .im 

It waa coiiHidtTcd a notable trannportatiou feat in July, 18t>4, 
(Imt maiumoth trucka, apecially conitructed fur tbo purpotc at 
(bo Altoona ahopa, tuul proved atrong saoogb to beartheatnyn 
of ft cannon manufitctarod at FittAoiglb, aad 1 
pounda, while it waa faeinc owved Offer the UaobrUw 
aylvaoia ]U!b«ad from FitUboigh to Philadelphia. 

In addition 1 1 itn- i iwat-nger and Bleojiiuj! rrirj* mentioned 
altove, there wu/i ;iti ini[)rov<!tI or cidarK<sl [i.-iHwii^'cr < ar uw-d 
on Hi>mu hiu'« wliich fiiriu^ln'<i nejiti* fur Ciii |)iT*iinH, imd ila 
weight, emjity, wiw X>,(!tX) poundn. There waa alao a aloeping 
eoach for rA pasBengeni, which waa abuodta^f aappUed with 
tpAagt, and ita dead weight, without fttma^m, waa 2S tana. 
Kentioa ia abo naila of weatam pakoo out on 10 wbeata. 

si.Kerua-caR uamnaeneHL 
Of verjr early aleqien, • newapapar comyindant a^pi: 
" Within a year I have aaan th* oMaat and 11m nemit afoopiog 
coache», the MOMt* paat and the near ftiMiw of nOioad IM^ 
Ht night. What a eonlraat the two preaent! Iran aeroai an 
early nleefKrr mimewhcre in the liliie ItiilKc niountiiiiiH in 8oii(h- 
we»l Vir};iniik. It waa low and narrow, aiul dark mid nluffy. 
It wobbled nnd creakwl, and moved in all diri'< tioim lik<i a ."hiji's 
compaw. It had little windows that you could look out of 
only by bending double, and a narrow poaeage walled in by 
iron rods, ooe reaching to the roof from the bade of eveiy aeat. 
On theaepolea the upper bertha were hitched tilltby W W r aad l y 
Cor bedtime. The lower herllM were narrow, and 00 riMMtllMt 
yoa had to lie in one like a half-opened pocket knil^ with 
your knees in the air ond the Kfd ctiitlicH iiuhIiiiI up like a 
tent. You did not newl to lie pious in onkr thank hcavfu 
when you gol out of that car." 

In IH^j!) public anmmnccments were nntiie of hii«.-« of alccpera 
of the Central Transportation Company, which had conimenoad 
running on the Ftonqrlvaoia, BeUefontaine Line^ Northeni 
Central, Central of Kew Jenigy, and ediar raadiL An adver- 
tiaement in which nilway companiao won, Invited thatr 
can, and bttildera aahedtoUdlbrtiweonBtnoliaaof SOnddi^ 
tional can*, wan pnliliKhr-d in SaptanlMr, IMl^ the pcinoipal 
portion of which is as follows:'— 

'Hiia eonpany, a eoiporBilan otganiaed tn pomianoo oTflin 

providona of a general act of the le^sfaUure of the atnte of 

Penruylvanin, having, by ptirchnse, renmly become the nolo 
owner of Woodnilfn, Knigbl'K, Myerx', and other paleiita for 
Heats and couclies in sleeping cars, would rmpm ll'ully pive iii>- 
tice to all railroad companies in the I'nitcd Kljttca that may 
desire sleeping oar* on their roads that tliis ooinpanyini 
prepared to negotiate for placing, wholly at ila own 
on oadi railvoada ao may nqoiro than, their aleeping can, nnd 
oparata them upon tonns at onoa Itbaiai aod aa t la H w it o iy to 
railroad oompaniea. 

Tlie earn of thia company are conBtnirtf'd of grejtl «lreiif;tli, 
Olid contain their late improves! and ]iiileiited plan* of inniln 
and oouche*, with slalo routiii and lu rths, fiiniifhi d in a ntyle 
the niiMt elaborate and taalcful, uid uro furnij»he<l with all tbo 
nuKlcm convenicncea and means of comfort usually found in 
tiio sleeping apartmenia of our IkM-dut hotela. The interior 
ia Ughled with gna; they are well ventilated, and at ooaooiM of 
the year requiring it are warmed with pun heated air, lagu- 
lated in degree at pleasure by ragiatan in each atata^oom ntid 
aecUon. 

Where known these car* are not only re)fardc<l as !ruli»- 
peiifjilile on all through night Irainp, liut iiave Ik conic de.^iralde! 
alxivc all oilicrs, aa day cjini. (.'ommunicaLionrt from tho of&- 
cer<i of railway companloii, desiring sleeping can on their roadi^ 
addnmod tu the Central Transportation Company at tlieiroffiao, 
Ka 1817 Brown alreet, FUIadelphia, wiU raeain i 
attentioo. . . . 
Bailway oompaniea using, or permitting to ' 

ean or coaohaa, that inMrjga npoik 



...•lyu.^ccl by GoO' 




■ARLT AMSRICAN TRUSS BRIDOBS. 



u^iyiu^uu Ly Google 



MISCEU.ASF.OVS MECIfANTCAL PECVUARITIFJt AND ADVASCKH 



209 



the paUrnU owned by thi« company, ore rmpecUiilly nulificd 
tlmt Batieiaclory orrangonienla for iuch infringement will be 
expected. Addren u above. 

0. W. Chii.i», ProaidenL" 

TII8 in.TXM.*)I 8LEEPIN0 CABB. 

Of iho opcralions of George \V. Pullman, a aketch recently 
publiahed in the Cliicago Inter Ocean, «ny»: — 

"In traTpUng over the Lake Bhciro Railruad in \6oS, Mr. 
Pullman saw one of the sleeping cam then yusl inlroduc^-^d, 
and he waa imprcsecd with (he feasibility of developing tliia 
germ of comfort into a luxurious Tvhicic for combined day 
and night travel. As Fulton, and Watt, and Stcvciuon, in the 
crude steAm engine of their time, saw the locomotive and 
marine engine of to-day, so, in the bungling glecjjor of twenty- 
seven yearn ago, Mr. Pullman saw the modem palace car, that 
miracle of luxury whicli now bears his 'name to I he utterrooet 
boundi) of civilization. 

During the year 1H59 he fitted two ordinary pa»cnger care 
on the Chioigo and Alton Kailrrwd into nleepem, which were a 
decided improvement over other sleepers of tliat date, and so 
created and established the demand for improved traveling 
acconiniodationB. Meantime Mr. Pullman had onipiR«l in 
tnorcbandiiting and mining in Ck>lorAdo. But in liiKi he dis- 
poned of his interrals there and relumed to Chicago, deter- 
mined to devote his energiea and tlie means he had acquired 
in perfecting sleeping and parlor cars, and inaugurating a 
system for operating them on through lines of railway. Ho 
began Vmilding the first Pullman car in 18(14, now known as the 
Pioneer, in an old repair shod in the yard of the Clucago and 
Alton Railroad Company. This car cost about 118,000, occu- 
pied more than a year in construction, and was generally re- 
garded OS a wonderful triumph in car architecture and decora- 
tion; but was the subject of considerable criticism on account 
of its great weight and siie, and aho because it involve<l wluit 
was regarded as an extravagant outlay of money. But the 
tniveling public were quick to sec its many advantages, and its 
adoption by the leading western roods soon followed. 

Tlio Pullman Palace Car Company was organized in 18C7, 
with 5Ir, Pullman as president, and it now operates more than 
!,.'««) cars over more than 70,000 miles of railway in AmcricA 
and Europe, and ha.i completely revolutionized the melluMls of 
mr>dem travel. In its manufacturing and repair departments, 
including the operating department, it emploj-a over 6,000 
men." 

CO.HTEJI rO aXKEO L'8 VIEWS OF EABLY ri'LLMAN CARa 

In August, ISiVj, it was st4tted that "a new sleeping car had 
been patented by George M. l\illniai), of CIticago. It is set 
upnn sixteen wheels, with two sets of trucks at each end, with 
(he springs (to arrange<l that but little of the unevennoss of the 
track is felt. It is ventilated by registers in the ceiling, and 
warmed from beneath by registers iu tho sides. By folding 
doors a smoking department can be prxivided at each end. 
Tliero is alM a space at each end furnished with solas, chairs, 
^c, which can bo enjoyed by persons traveling in a party. It 
is so arranged that Bcrecns between tlio berths can be so closed 
that it will have the appearance of a splendid day car. Several 
of these CArs are soon to be placed on the !tlichigan Central." 

Charles G. Lelaud, a distinguished author and jounialist, 



formerly of I'liiladelpbiu, in an account of a western trip 
made in 184j<i, said: "A remorkalile subject of interest, which 
our party examine<l this niomiiig, was the City of Cliicagu — 
not the nietrupolis itself, but its reflection, as regards vplcndur 
and enterprise, in a sleeping car of that name, which run-H on 
the Illinois Central. This car cost (^20,000, and is said to l>e 
cheap at the price. Evcrv' comfort which can be placed in 
such a vehicle is to lie found within its wooden walls. The 
seats, the sides of the car, and the ceiling are exquisitely 
adorned in nuirqiulrie or inlaid woods, while the ^Idcd gliise 
frames, in ormolu, and the general tone of color, arc truly 
artistic It i.t hented by a sejiarate Airnace bcncAtli, and ita 
lounges and mirrLim, with every other luxur}', make it in fact a 
rolling palace. Not less remarkable is the corresponding B€?at 
car for day puseengers, which surpasses in splendor, and still 
more in comfort, any car which I have over seen on an caslcra 
rood. Tliero i« yet another car, which creit tiiirli/ Ihtmiand do]- 
lars, which I did not see, but which was described as a miracle 
of its kind." 

THK WKOTINOIIOl'SE AIR BRAKE. 

Of all the improvements niiule during the seventh decade, 
applicable to car or train niovenients, none Imvo hod a wider 
field of useftllness than the Wealinghouse air brake. A sketch 
recently written says that the first train ever equipped with it 
"was the Steultenville accommodation train, nuinitig on tho 
Pittsburgh, Cincinnati and St. Louis road. It consisted of three 
cars and an engine, and its firet mn with the air-brake equip- 
ment was made in the winter of l.S<ii-0. Tho finft step demon- 
strated the value of the invention, and siitisficd all who wit^ 
nc!«scd it that tho days of braking passenger trains with hand 
brakes were numbered. 

In a short time the attention of tlie oflicials of the Pennsyl- 
vania Ilailroad wits attracted to the invention, and it was first 
put on the Wall's accommodation trains on that road, and suli- 
seriuently on all the passenger trains. 

In August, 1S69, less than a year after the first trial of the 
brake on the regular passenger train, an engine and six coaches 
belonging tQ the Pennsylvania Kailrund Company were ran to 
Chicngo ft)r the purpose of exhibiting the air brake nt that im- 
portant railway centre. Trial runs and stops were mode by this 
train on tho Chicago and North-wi'stcm Railway in tho presence 
of A large numbiT of railway oflicen in that city. The quick 
st*)ps made, so much shnrtor than anything that could pcj«»ibly 
Iw done with hand brakes, and the perfect control of the train 
which tho air brakes gave to the engineer, awakened a high 
degree of interest and even enthusiasm on the part of tliOM 
who witncs8e<l the ex]>erinients. 

In the same year (1S<>0) an exhibition of tlie power of the 
brake was made on the mountain grades of the Pennsylvania 
Railroad. This was attended by a nunilx'rofolTiciaU of eastern 
railways, ajid tho remnrkablo st<.>ps shown on steep grades a<lded 
greatly to tho reputntidn of the brake. As a result of thc«e 
public trials, several railway companies sent in orders for brakes 
to equip trial trains. Tllis, in all caaes, resultml in the adoption 
of tho brake fur all its jMiKscnger equipment V>y each road which 
fitted up an experimental train. Tl)0 movement soon became 
general, and by the year 1875 the passenger trains of nearly all 
the principal roads of the countr}- were fully e(|uippcd with the 
Wtistinghouse air brake." 



MISCELLANEOUS MECHANICAL TECULIARITIES AND 

ADVANCES. 



INCRRA«IK OF THE COOT OF R.»n.WAY COVgrRVmOTf , FITPl.IlS, Ay» 
OPEIHTWO K.XI'KMBES. 

A NOTABLE feature of tho seventh dm-aile, especially during 
the (\n-l half, while tho civil war was raging, was the di»- 
turbing influences ctigcndered by tho War, thu suspcnaion of 
specie payments, the premium on gold, and the cxteuHivo ianicfl 
of greenbacks, on the price of all tho outlays of new and old 

materiais, and tho rapid in- 




werc by no means uniform, the price of some things being 
greatly enhani-ed, while the current value of otlicrs was only 
afrecte<l (n a comparatively limited extent Tho 

CFFrcT or niE sew okiicr of THisoa ox cDX?rBfcnoH 

is, to A limited extent, indicated by tlic following statement*, 
but there werr periocls when the advances represented a much 
larger percetilage than that shown by tlie estimates given be- 
low, as those tor 1865 were modo about the time (he war was 
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MMW inbto ynda t 

St,4W edWa yardi twiMl nemM.. 

I^MIgilbii! yani* culrert umaonqr..... 
WcUIng and ucMm tnsiiel. 



($1. 
■i (at 



onilul, anil after a ninrkctl dadln* In WQgas and vufottt Idnds 

of niat4?riulii had oci iirrt'd. 

A drtniled wlini irr i f tlu' < h^i ..f tho coiulrurtion of n rnil- 
road bt-twocn Hn^-c r^^tun u aii<l Ciinil«Tlanil, nindn liy W. W. 
Taylor, civil rngincjr, and |iul>lislied in Mny, 18<k>, etntrd tUnt 
tlie total probolile outlay then waukl b« |4,185/)06, while the 
wUmatcd coat of the auM WMfk |w««ioiii ta the wtr, iu IMO, 
WMtS^aoSim. TheitenuiiWMlbllowK— 

AtlBwMa Xrilmatn 

Air laU. fur latM. 

$!«1J 7irj tiW7.T00 

(■tS&clx.) i«t;Ucli<) 

ZSI.OOO $Hn.1,.VlO 

(a(«L«)> (aiWcu) 

IITIMO •MWW 

(at IBM) (■ttf.M) 

$2.5.<19 121.307 

(«t $3) (»l $2.S0) 

»37.0OO $40.0110 

»2),|I05 »JMIT.'. 

(n( $A) (nt .'HI) 

»|(M.4.'W tlI7 4.-iO 

••I.O0O |7&«N> 

(a*|a») {ttm 

IStO.OOO $400,000 

(attlW) (elfsO) 

) «4.\000 «S4,4O0 
I ;nt UcU.) (■ta>rti( ) 

) ji.'.i.v.o iiavn,'.? 

; (atHj fat 70 I . ») 

; (at »300) (at IJUO) 
I 100.200 134.400 




8,100 (ooa Iran, 60 ItML par yar^aealka track. I 

ISl.seo cubic yanb 

BO tiill™ tr»rk t.iyinif , 

80 niUaa cluUn aod ipilMa. 



Oniliblii$ md doMtog. . 
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TiM PenmylTanta Itailrond report for doted T^bruar>- 

ISlh, IWi.', in rrforring to foiiHlruclion of new liiuM, s:iid: 
"From an niuilysis of thpjw'fxppnililiirra it apiM iirH tluit il rwir 
rrqiiirca about tlirtt) dollan! to |i»Tforin tho oflioi' of one. dollar 
in 18i31." This change probably nioro Ciilhfulty rctlecta the 
■ctiinl traniiition tbu way Other oondcnacil atatcnieut. 

Tlie average price of iron relli in eealem VeniMtylvMiia, per 
ton uf 2,210 poumla, in Januuy Of eadi of tibo ymn muned 
below, WM aa fidlowB 180% MSf; mi, (II; IMS. 1901: 18R3, 
172}; 1M4. fM; 1MB, |1S5|; 1800, 100; 1807, $83; 1808, $81 i; 
1860, $70|. The average price of Ilcaspmcr iitwl rails at works 
in rciinaylvania, per ton of 2,2-iO pouiiile, in the ntonlti of 
Jaaouy. waaiUB in laBSk |l« In 18081 and iUO ta Um 

rsrilKiJJKtl rWT OK Kgni>MKST AM> OI-FRATIMI rXPENfiM. 

Tlie report of tho Bn|i«'riiilendeiit of tlin I'l'iinwylviitiia luul- 
ruiul for niinouiK'i'd an iticrciuMi in ri ijiu.ir working; « x- 

pcnwn of $l*".I2,lKX{.<"i7, williout any notable incrra-w in aggrcjpiCc 
of biii^lnPH. 

The Rpori uf the North Pennqrlvaoia for the year ISiH, 
dated Imauf BOt, aaid "pawengar can now ooat twice 
aa mneb aa (bay fcnnerly did." 

The report alio mokea reference to the ooutruotiom of a 

number uf statiunit and dcjiol!', 

Of opcrnliona of I'liilAili liitiia and lU'ittlinjf for Iho year 
OOding N'oveinlM-r .'ililli, l^'.l, tho rcjMirt for llml period suiil: — ' 
The roc4jipta and vxpensca fur each claaa of tralBc ]i«r pa»- 1 
' and per (oa have been aa IbUowr— i 

-IMS. , I 



Ffr paaaenser.. 
Cbal] 



(Vat. 


Rcccl|Ki. 




•2.C7A 




1.03A 


.47 




CM. 

$i.UA 




.a 


MSA 


.81 


2.15 



Tho rrf.ort of ,1. I>iitt<.ii Slcrlc, cliicf ciixinrfr of llic Iliilii- 
drljilim uiiil loMillii;;, for ISi^l, •.avw, '■Tlit- conlilHUNl ailvaiiiT 

in valuea of all kiuda, aa meaaured by the preeent atandard of | 



cnnvncy, ia more clearly ahown in the present than in any 
provioua annnal rxliibit. . . . Tlie roadway exjK'nsca for 
Ihe yf.ir Imvo rea.-hcd f7L'-J,17C..2H, »|,'ainst $:?74,3S(1.C»9 ir» Jam 
year, iind tlic ciwl jK-r ton pvr mile ban Iwcn -f^g of a cent, 
whilst in l>ti)3 il wita ■fj^ of a cent fn-r ton |i< r mile. If wo 

I compnro tlx-rn figurea with theae of IHOO, wc «liivll find them 
very nearly doublet^ Dm eoat of aCNtaining tlio road in that 

! yenr licing | of a cent per ton per aiilo only, a reaull whioh 
may be deduced directly from (bo inflatiea in pirieaib whan not 
relieved by any of tba mitigatbig circumManooa which havo 
heretofore exialed to a greater or \v*» extent." 

In the report of tho Krli' Iliulr.i.nl f. rl>J.| ali^i of lialtilitiea 
iraa publiahod, which cmbmcos the following ■•tal«ment8 of the 
anMOolo tha eompaajr had aipraad to pay Jbr now oqiiipRMnt^~ 

20fM^cuatoiaeahM. $M,itta00 

l3iiniitaaitOK«etvatallaidi, IMSu m,aM U 

lOenidnoetonMivehiAtwa 4S1.4M48 

aeo((DealorMcl«aln Hay andjane MS,<nooo 

Tlic report of Hiintinj^don and Drimd Top Mounlain Railroad 
and Cool Conijuiny f<'r tN,| Mtys: "One new engine waa pur- 
chaaadiaOetnber at a of $23,600, and one ID-wheelud en- 
gine, contracted for iu June, baa been delivered ainoe tlie Ant 
of thepreeentyear,ataooatoffS83<OL ThnenewS^haokd 
trucks, or gondola cars, worth $3,00l\ were hnilt at tho COtO- 
pany repair shops during the mmmer." 

It waa reported in New Kiigland in 18S4 that curh a 1 mio 

tivo aa could have Iwcu purchaaed for $8,0ix> before the war 
then oaalt86y000L 

amwAY anon arrABusHiD iir intrrED arain aovBiiSKBrr 

VOR MIUTAUY ttAIUWAUa. 

In OMtnection with the uieihanical developments and ar. 
langenianta of ttio aeventh decade, inteneting indicatiooa of 
aomo of their diaraetariatioa are Airniahed by a doacription of 

(be military railroad aystcm of Iho United Stotce, publialied in 
(he latter part of IfltVt, written by &lr. Benjamin C. Truman, a 
corre»p<indenl of I'lr Nrnv York Tinii'n. .\C\i r rcfi rriiif? to the 
occupancy of N.l^llvillo hy Union troops in ISt'.'J, and biiIumv 
<|nent control of mrrouiKlin;; regions by t'nion armies, with 
the accompanying nfct^futy for operating tlio railways by 
which they were truvenicd, the writer stated that there had 
been otsnniaed, under the direction of Oenend Uc(2allani, Ur. 
A. Andoion, Colonel J. C Crane, qnaitennaator of tho d^iait. 
hient, and the commander'in-ctilef of the military division of 
(he MIsBiiiAippi, about fifteen hundred milea of road, composed 
principally of the NoRhville at.d niiitt.ininr,:u, iiii<l T. iitw-.-<.«<ie 
and Alithama railnxidx, on whti-li ciKhli cn thousand men were 
employed as mwhanici", eii);lneer!i, MackKniiths, condurtorn, 
brakcmcil, lalxtrera, &c., at a monthly expense of ti.'JK 1,000. 
He aaid that "to Colonel Cnne must the highest iiom.rs lie- 
long for tho exiilanco of thia atupandoua tra n a for malion. Uia 
ii the ezecutlTo vyn." Tho roWng iloek eonaialed of S71 an* 
t;inva and 3,000 cart. Kcw shopa had hem erected, of whidi 
the following deacriptions were gi%'cn: "The locomotive and 
nnuhino dcjiarlrnrsit under the i flu ient hmim rititi iictciioo of 
Mr. E. P. Benjamin, ami < nijiloys .l/mi) mm. Tlie tnain build- 
ing is 2U)X'^) feet, and is in proceiw <if exti n.iion, ius projected 
extreme length to bo 4S0 feet. 'Ilin i:j>[ii r p:irt of thia building 
iauaod for rebuilding and rcjiairiu); liHomotircs and tend en, 
and ia called (bo eractiug floor. The capacioua roooa will 
oooommodata 84 englnea at a time. Really, tho ihop liaa not 
yet built a new looomotivc, but evoiy pieoe of macbinciy 
n<;<-cHsary in tho eonstntciion of an engine or looomotix'c, with 
the cxcepli'iii i f a wln i^l (;ri', h.u lieeii turiud cnl. Capture*! 
and crippled liK'oinolivrK fjiid their way to this shop, and in a 
few weeks steam out as pixnl as new. Tho foreman of the looo- 
motivc shop point4.-<l out to nic a magniflcent-looking engine, 
which had been rtrMted /mm a tiiom-oiii hotitr. Kverything 
about tha atraoture had been manuiiuturod in thia ahop ax- 
oept the hollar and dtirtngwhaeli. While I think of U haio, 
nothing ia manuCtcturcd by the Goremment, the foreman 
informed me, which involves a Vmt, except a steam whiath. 
Tlie-e can t'C hnn;.'!/! rlii',i]ii.r ll .in ('ii y ( an ni^naifacture^, 
and the ni.iniifa< turr ha.H l ieu ili^i ontinned in conseipienec. 
J/drAiiir — .Viljniiiiin; (he hu;;e litiilding is tho machine 

shop, wbicli ia over 200 feet long, liUed with tin moii improved 
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moobincry of the use, up etnira and down.- There are some, 
very fine niitcbinva duwn iitaini, including a Inihe fur tuniitig 
heavy shafting; a lathe for truck bxIph; compound pinner, for 
all kinda of light pinning; two heavy plancm; drill prt«s, fur 
doing ull 8urt8 of light and heavy drillitig; hi'avy drill prc*»; 
large lathe, fur turning luconiulive driving wheels; slutting 
machine, u.<ied for hnrizontal pliuiing; and two boring drills. 
Ill the upper uiachino shop nro five liolt-cutting machines, 
capablo i>f duing the heaviest of work; cotter and key-«eatiug 
machine, self-feeding; several gear-cutting machinci>; six drill- 
ing machines; Ini^ boring and turning drill; laigc hydmntnlic 
pTCta, for putting car whceU on axlet>; Iwu largo driving-wheel 
lathes; seven planing machines; two milling machinos; and 
twenty lathes, of all «ii«9 and descriptions, Tlio entire ma- 
chinery is new, and of the moBt approved pattern, and ii« 
chiefly from the well-known establishments of William BellerB, 
Philadelphia; Ilemcnt & Dougherty, Industrial Works, Phila- 
delphia; Putnam Machino Company, Fitchburg, MnMUkchu8Ctt»i 
Lowell Machine Company, Lowell, Massachusetts; John Paisley, 
New Haven, Connecticut, and others. Tlio machinery of the 
whole establishment is run by two horizontal enginva of 300 
lior«o-{K>wer. TlteM engine* were formerly in the Memphis 
navy j-anl. 

IVitcktinilh Shop. — One of the most perfect and completcly- 
arrangoil bliu'ksmith shopa is connected with the locomotive 
and machino department. The (urcnnui of the shop, Mr, 
Duncan LivingHtune, pronouncea it the completcst workahop 
of the kind in tlie country. It is about 200 foet in length, and 
80 in width, and employs ncjirly 300 of the Iieet blacksmiths 
that could be found, all of whom rcceivo from tSM to $10 a 
day. There are 40 fot^es, which are blown by steam. By nn 
invcnlicm of one of the eniployts of this shop the ashes and 
coal dust are carried utf by the simio bla»t which blows the 
lire, making the forge present a clean appearance at all times. 
Every variety of heavy work as well as light is tumetl out here, j 
Cunneotoil with this department is a foundry, in which all kinds 
of work are tumiHl out. There nro also carpenter and pattern 
shops, ill which the wood work for the locomotive and tenders I 
is miinufactured, A 'round-house,' which is to l>e the largost 
in the country-, is in process of erection, which, wlien comploteil, 
will have sixty stalls, anil will l^ie so constructed that 100 luco- 
niotivea may be accomuiodiitcd at a time. / 
The Car Drpartmenl. — Tlie main building of the car depart- 
ment is 302 feet long and SO w ide, and is solely ustil for the 
manuracturing and repairing of ears. At present, Mr. Herrick 
is having a head(|Uarteni car built for General Tlioinas, which, 
for crmvcnience and elegance, is the finest alTair I have over 
seen. With the exception of the ornamental work, this model 
combination of house and carriage is complete. It is an iron- 
platt-'d vehicle, M feet in length and of the usual width, con- 
tAining a kitchen, dining saloon, sleeping upurtiucnl, va^h 
room, water closet, and olHce. Nothing could bo more com- 
plete, while the upholstery and ornamental work is rfehtrehe. 

The can are all ventilated by an invention of the matiufac- 
turcr, and when empty present a mars of net work, compoaed 
of iron and India nibbcr. Kach car will accommodate thirty- 
eix badly wounded. Tlio hospital train always follows the pas- 
oenger train, and the utmost care is taken to guard against 



kccidents, and I will slate here, that since the cunimcncemcnt 
of running the«c improved beautiful carriages, no soldier has 
sustained the stigbte*t iitjury. Tliere are attached to the car 
department a blacksmith's sliop, brass atid iron foundries, and 
paint, glass, and upholstery tiliops, besides a spacious store- 
house. Tlie blacksmith shop is U|>on tlic same order as the 
one in the locomotive and machino dejiartmont, except that it 
doc* not employ so many hands. This shop, in connection 
with the iron foundry, manufactures all the iron work and 
castings used alKiut a baggage or {kossengor car and engine:;. 
The br»s« foundry lurns out all the articles of this metal re- 
quired about cars and engines, all of which are handsome 
specimens of excellent workmamiliip. The pjiiiit, glsxs, and 
upholstery «ho|>8 enii>loy about one hundred hands, who are 
kept constantly at work at their various trades." 

NEW BTATIOKg, DEPOTB, AND SHOIU 

Frequent references were made in reports of 1805, and at 
later periods of the decade, to new stations, dcitols, and re- 
pairing and constructing shops. In addition to various others, 
new Wc«l Philadelphia shops and engine houses for uso of 
Pennsylvania Railroad were in progress of erection, and some 
llnished during 1H«V4, including a car shop, 63X'J80 feet; paint 
shop, 51 X l.t.*) feel, two stories; sliop for planing and sawing, 
('mXIIVI feet; engine and boiler house, 18}X<>5 feet; machine 
shop, KiXiSO feet; engine house, ISJ x65 feet; blacksmith shop, 
■OX 1G3 feet; boiler shop, ft.!} XHO feet. 

OOSSTBUCTIoX OP ELE\'ATOBa. 

During tlie seventh decade the work of erecting elcvaiort, 
intended for rapid unloading, storage, and delivary of grain, 
began to itssumc increa-sing importance as an adjunct of rail- 
way labors, although some railway comi>anies had constructed 
elevators ten years earlier. The new elevators were constructed 
in some instances by railway companies, and in others by iu- 
dependent or alTiliate<l orgnniiations- I'nder the auspices of 
the Pennsylvania Railroiid Company, an clcvat<)r wag erected 
at a wharf on the Delaware, in Philadelphia, alxtut 18>').3, which 
was probably the first stationary grain elevator constructed on 
the Atlantic coast. Tlicy had previously been extensively useil 
at various take ports, eapvcially Toledo and Chicago. Tlieir 
characteristics are indicated by the fact that the report of the 
Toledo, Wabash and Western for ISfiG says: "The elevators 
used by our company at Tole«lo, with a storage capacity of 
ono million four hundred and fifty-two thousand bushels, 
are now in good repair and efhcicnt working condition, and 
their pres<'nt management seems to secure the entire confi- 
dence and approbation of all dojng busineia with them. U|>on 
the completion of the track now in pro<-esa of building tlirough 
elevator No. 3, the unloading facilities will be fully e<|iuU to 
two hundred and fifty cars daily, which, iu emergencies, can 
be increased to four hundred daily, thus anuring us against 
dela}*s and detentions in limes of a great pressure of business." 

REtxx3srno:J ok tmk utiijtv op bion.^l ST.tTiosg. 
In J. Dutlon l^eele's report, chief engineer of tho Pliiladclpbia 
and Reading, for lH^m, he says; " Fifteen signal stations have 
l>een placed upon tho main niad and Lebanon Valley brauch, 
as a precaution against accidento." 
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liubvt and McDiltee Riter .... 

Hunliogdun and Broatl Top MounUln 

lodiAQk Block Og«J 

IndiacapolLa, Decalur and Springfield W.OO 

Indiaaapolii, Delphi and Cfaicii^ 

Indianapolis and 8l Loaia TIM 

Imn 3.80 

Itbaca, Auburn and WeaUm 38.67 

Jacliaon Lansing and BaKlnaw 88.73 .... 82.80 

Jamntowu and Fnoklio..... 9.00 

JttCtnoa 3fl.6B 

JrffenooTillt, Madiaon and Indlaoapolla I.W 

Jenej Oly and Albany 

Janetion and Breakwater 15.00 

Kalamtxoo and Boatb HaTni ... lO.OO .... 

Kama City anil Boltar 

Kendall and Eldrtd 

Kent County 6.00 5.00 

Keystooe Coal 

Kin^an (aoinoorporaledj 

King's C<]nnty Central 

Uike Kric, ETamTille and Bonth-wca^ere 

I^ke Kris and Weatrm 110.40 

Lake 0«oni« anil Muskegon River 

Lake Ontario and Southern 

I^ke Bbore and Micbigao Soutbertl l.SO 

Lancaster and Reading 

Lawrence 

Lehigh Coal and Navigation 2.00 

Lebigb and I^ckawanna 

LebiKh Valley 8.80 

Lewitborx and Tyrone 

Liitonler Valley , 

Litllee Town 2.40 

Lockport and BoSalo 

Lung Branch and SeaOlrt 

Idtag Island 

Longwood Valley 

Lnuisville, New AlUny and 6U Loala 10 00 

HcKean and Baffalo 

Mabonlog Coal. 

Marine. 

Marquette, HoQghton and Ontonagon 2.08 .... 

May's Landing and Egg Harbor Ctly 

lJenomine« River 

Metropolitan Elevated 

Michigan Air Line Railroad 00.44 45.-i8 

Michigan Air Line Railway 

Michigan City and Indianapolis 13.75 

Michigan, Midland and CSanada 

Middletown and Crawford 10.22 

Midland (of New Jen^) 71.10 

Mineral Range. 

Mont Alto 10.25 

Montour 

Montrua* 10. » 

Morria and Eisex 

Mount Pleasant and Broad Ford 9.T0 

Muttcy Creek «,00 

Muikegon River and Rose Laka 

Nttquehoning Valley 16.S0 1.13 .... 

Newark and Delawaro C^ly 

Newark and Uudson 6.62 .... 

Newark, Somerset and StraiUvilla. 44.00 
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New Egypt and Farmlngdale 

New Jersey and New York 

Newtown and Floabing 

New York, Bay Ridge and Jamaica 

New York, Boston and Montreal 

New York and Canada B 2S .... 

New York Central and Hudson River 7.83 

Nrw York Central and Niagara River. 

New York and Coney Island 

New York Elevated 3.50 .... Q.25 

New York and Greenwood Laka 2.00 iu.W .... 

New York and Harlem C » 

New York and Long Branch '£) V> 
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MlvYo^k** *•«••«•*•• ••4* •■*• •«*■ ••«• •••• Uhtt 

t«« •*•«•• •■•« 1«70 ••«• •••• p««* ««•* •••« LTD 

ILkOO «••• •»•• ILQO 

•••«•«*■••••••«•••»« •■«• •««* •••• •«■• •••• H ^ lO 9lI0 Uu90 

■•■•■«■■•••••«•■ •••• 400 •••• •••• •••• pp^p 4LQ0 

Mid OoOBflllNlIb* • ■•*••••«•««■« (^10 •••• **t« pp** «•*• ••«« ■*tp HLIO 

Mid IdJto Bll9a»««»t P«PPPB*P««*PP»«»««P ««PI -PPP •••• P*P» PPPP •>•• avp* QibT4 appp OI<Tl 

•**»p*««*«*«p*«* «»•« >«•* •«•» pp^p ••** *«p* ISiAO OtOS UwflO * 85(tS 



>« "'pp «■•■ ■•VH •««• p*p« p**a 

p*p« ppa* APPP *Pt« PPtP pp** 



Pp*« PPP«*a«*P«* 'Ppa MltOV a*PP PP«a Papp ppa* APPP PPPa •••• 99*99 

«PPP*«PPP««P««P aa«a •>■■ ■■■p IO*flO *PPP •••• «*P« P*P« a*** QO^OQ 

»*«P«pa pppa aaa* aaaa aa*P aaa* •■a* PPP* MiOO 4«BD MpflO 

■ .•■•aaa »mmm P«a* PP«P PP** Paa* aaaa Pp** *PPP S5l08 aaa« Ui*IO 

P^fBOHCh*aaaaa**«PP«pa«*a*PP*a*aa«*a*aaPaPPPap«* ObU pppP PPPP WPa* Paaa aa*p appp p«p« pppp AiSB 

PiQBUtDjr Uld Stalt UlMea • »• •••P*P**« ■•■■*P«*««*« PPPP PPP* »*P* lL9i PPP* aaa* ■•b« ■■«■ ■■•« ««PP SlaSO 

PlOVt SOfOII Ud KOlibi*WMlinipppp*a • pft*pa*a*aa*P «PPP apa* PPPP •ppP' pppp Pap* ap*a pa«« aap* 9000 flOdO 

flOtftJ«vlsttdlCoDtle«llo • 1100 11.70 p. « * S170 

IbQ^kilfltoi HUtford inU BOSUMI*«»«**«f ttaPPPPI SS.7t 17*00 pp«p appp Ptpp *P8P p«a« a»ap dlaTO 

PkfMpMt Pftrk tod OoQ^ iilaod. OJB 170 

<)mm Ahm iod Kmt. • OlJOO 

Boding md Oal qB i bi »> « 0.0ft M3 117 

BtSdlnS Uld l4lt||ba*P«PPP*PP*P«P««Pa*PP« paaa apap ppp* RPaP ftlaOB aaaa aaaa paa* p«p« aPPP 41*00 

ftMUMtoittr ftOd OAfAtoSB. • • • • * psaaaaaa yaaaaaaaaa ap Paa* PaP* PPP* aaPP PPPP aaap aaap pap* PP«a 0*00 OiOO 

RhlnabeCkud GODDeCilCat.aP«P«PPa.aPP*p».«a .a* ppPP *a*P *pP* OKOO 7J0 aaaa PPPP PPPP HflO 

ROChatWld I^kttOnlMllObPWP ■«•»«*■■•>•> ••**P«P VPPP AP** •••• «*•« PaPP *aaa aaaa •«•• OlOO 100 

BocfaflrtorandStetoUM...... • ppp •••• OfblO 1100 lOJl 0147 I07.0O 

ISndCUntOO. ....aaaaPMPAV^apAPPAPtaAAPPPPP •••• PP** UOO PPPP Papp PPPP aaaP aaaa appa aaa* lltO 

, Wat«rtowo 4Zkd OfflMibOBip pp«»«* PPPP «M0 tfwW U» .... 41M ttiW 1M.4S 

Simfnaw and Oar« Ooiintr. .... .... .... .... .... ..»« .... .... S.Ol 8.01 

BagtDBW and Oranii I'aii^lJB.. ...... ....•■....•«•.< .... .... .... .... .... .... .... .... S.W 8.60 

Bafinaw and MUflaMUt..... •••• • KM 1A.Q3 

Saginaw VallvppABk iMifc.. • • • MlW MM 

8L ClairaTUla.. ...•..«....■...*...>•.. .... .... •«•* .... •>■. 6.8ft .... .... 8tj8B 

Salbbory tJtt 9M .... tM SM tMt 

SafBlopi and Bofaanaotady.... •>...>•■.*■..■*■ ..... S.16 .*.. ••»« .... .... .... ■•■« .... .... &10 

Bab«n«etady pai DPPPHtam. • 8jOO VtM .... .... , UlW 

SdotoVallay....... .... •••• •••• 47.111 S0.19 .... .... flfJO 

Slsaron. ■•....«..«■.•.....•......... ............. •«•• «... 4^88 ••*. .... «... 7.78 .... .... .... 11.78 

SfaarpBTilla... ....■■«....«..•.■.■..*. ...«.«••..... «**• .... *.... ««.« ••«« .».« 11.80 «.** .... 11.88 

Shenasgo aad AUtahMf « • UI.70 .... .... UJ8 < M88 

SilTcr Lake.. .*•■•..••..>.>>............... ...««*. «..* .... C8D «... .... .... .... .... .... ..*. 8.88 

6D]ithtown and Pott JelTenoD..*. a. .... .... .«•« IBM .... ..«• .... «.«« «««. .... IftOl 

Smyrna and D«lawaraBp7«.. ......... .aa * ■■■■ ■*■* * •••• **•• •••• ttM 

Soioenat and Oainbllp«i««. ........ ............... .... 8.8t .«.« »«.. .... .a.. .... «.«« .... «... 8i81 

8<rath MoDDtain.. •••«.«•.....•.«•............•... 17.00 .... .... .... «... ...« .... .... .... .... 17.00 

Soatb-wcat Fcdh^H^P.... 84.48 .... tM IM 4M SM .... 4( 

Boaibarn Oentral ....«...........«•«..•••• 66.60 40.40 .... .... .... .... 1U.90 

Boatharn Hempitaad Bian8ha.. .«•*••.«.•••<• 8.4S .... « 8.11 

Soutiiern FcnnaylTiBiP............ 81.40 1.00 88.88 

Spring Brook ..•...••...•.•••••«•«..«•««.>.« .««• .... M8 .... .... .... 8Jf 

Springfield Bonlbam p««« P««« aVPa aaaa aaPP *■•■ •••• «aa« 61.90 47.00 4.U 118^18 

Spriogrilla and Sanlinia .aa.,««««.a«. .... ..«« .... «.«. 18.00 .... tSM 

Spayten Dayvil and Pgrt Notiia • 6416 « •••• «••« p«i« %J99 

St€Wftrt I«iQ# (QlilOflOfpOCBtad}papa»Pa»aaaP«**«»P*» aaaa aapp H04 .... aaaa aaaa aaaa aaap «*a« pppp IdLOft 

Stony Crrrk ■••aaaa*a*aa*aaa«PP«paPP) «p*« •■*• p**p p*6P pppp pppp aaaa PPaa papa UalO 

8anbury, }{ii.x!«toa and Wllki#>BHn^aaap*»pppppp* 4144 *«p pppp .aaa ppp* 4144 

PlinbUry and LeWMOWn...aaP*«*PP**PPP*«0PPPPP«P 4110 pppp paap pppp ppp* a*a* aaaa 4100 

HtliipPtiaiOIl BridOOOflid Sfeto^taBflHflBpappppP PPPPPP • 23.3S ppp« pppb p«PP P«P* *••• p**p ppaa aaaa OlftkOO 

8uie«X • •••«p««|«»84P*a ■« 120 a«ap «•§• »«PP PPP* PPPP PPPP pppp pppp OLOO 

ByracoM, Chenango and New YoTk«M««»«»p«p*«-«» UOO 14*00 17^ a*«p ••«• 4040 

SjrnoDMh 0«nmMidOofiilas*>ppp«««««**«**«pp*» • »• ••«• •-«• •••• --p* 07.70 .ppp 07p10 
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T>WM>4>d Bay CoUDty .... 

Terra Heat* and lodUnspolb M.6B .... 

Terra DaaUwd Lqau^Kwl. 

Tem Haato ■nil fciilfc wHn. « «... 

Ttoga.,,,,, ». ■.4....** .... •..* •••• 

Toledo and Ana Arbor .... iwOO 

Toledo, Canada Soul hrrt) aDd OetTWt»»a.«......... .... .... fifti87 

Toledo, Dclpboe a^id l<urlio|lBB MS 

Toledo and a nnd IU|iid(. 

Toledo and South UaTeo .... .... 

Tom's RWrrud Walcftown .... .... 15.00 

Tra i^n<. Oily .... .... 36.00 

Treeckovr •.•.•..•..•••••••».••«• G.SO 

Tuckerton ,.,,,,,,,,..„,...,,„., 19.00 2.00 

Tyrone and Clnrflrld 2.S1 .... 3.W 8.M .... 

riBter an.I Delaware »M Ml U.W 

Union (of Baltimore) ., .... 6.06 .... 

trDloDR.R.Tranarer*8toekTHd(oriadteMp^). 

CUra and Black River 1S.80 .... 12 97 

TTlica, Sbenaago and Sasquebtnaa Valley 43.1M .... 7^2 

Utica. Clinton and Bingbamton 

Ulica, Illiaca and Klmira 10.00 Si .W 13 00 Z M 

Valley Railroad ll.ft* 

Viil>y Railway .... .... .... .... 

Vioeland 47.80 

Walkill Valley 6 83 6,77 7.8S 

Waililoctou Cily and Foint Loolcoat IISO 

Wateboag 

Waynwborx and Waabington 

Wcit Eod .■••« ...» .... .... .... .... 

Wnt Troy and Oraen laland l.OS .... 

Wcitera Maryland 14.10 STJO 17.10 .... 

Watam PeonaylTanla S1.0S .... 

WhatUngand Lake Erie .... 

Wteomioo and Pooomoka .... .... .... 7.00 

WiUiamitova. MO .... .... 

Wilmiostoa aad Hoithtm 30 M .... *. 9M 

WomMar ........ .i.. *•«• »*•* •«*. 

WoTcaeter and Sommat .... .... .... MO .... 

Toogbiocbeny ■ IJI 0k75 IM 

Gaocp III. ViBoi)ii\. Wm Viaoiiru, K» 
nxatr, TaiianeKa, MtHiaairri, AuatM*. GmaoU, 
Floeida, Nobtii C*aouK«, Socru CaaoLiaA. 

Alabama tVntra) 

Alabama Oreal Boullierti RU 00 83 00 

Alexandria and Frederickiborg 32.27 

Aabley RiTer 

Atlanta and Charlotte Air Lint 20.00 33.00 109.31 107.33 

Braniwlck and Albany 171.U0 

Capo Fear nnd Yadkin Valley 

Carolina Central a.OO 29.00 

Chan* 'Md Cheater 

Cherokee Iron 23.00 

Cbeaapaaka and Ohio 107.71 1.75 

CbcMcf and Lenoir (N. O.) 

GUanok Bk Iiosil ud MnrOriHOB. 100 00 10.08 

I WmIoq Mtd OInTllla.. .. • . .......... .... .... .... .... 

I Boa*. aOiOO 

OnaibarlMtd and Ohio 

! Biw VaU«r (N. Q ) 

Mmm Hid Qaaliwtl........ .... 0040 

iXentaaky tUO .... ILlft 

t Air Una. 

, Lezlagtoa tad Big Baodx .„» MM •••• «*«• 

■ TUB «••• 

■•>• »■■• ■■■■ 
•••• »••« 

■■•««••« i «*••• •••• •••« 

••«« *«»t «••• 

■»«•««•«>•■•»•»•• «*«« M.CO •••» «t«« 

•«•• •••• •••• * ■ 

KMdng VBlli(fM*>«**««***«*>*»««***«*>«*««****««t •••• >«•• >■>> •>>> 
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CHARACTERISTICS OF THE NEW RAILWAY MILEAGE. 



TH K amount of conttruction during the pighth dccndo nut 
only greatly exccodcd tlmt of any prccrding docadp, but 
formed ncitrly half of Ihe ruiln-ny mileage cxUting nt tlie ciul 
of 187'J, tho total mikage at tli»t time being 81^904.63, of wliicli 

had beM Miialfwtcd during Oia y<M Axteod^ 
1870 to 1879, iodMlTC, md 48yStft48 lud been eomplcted at the 
endof U69. 

roworful inflacnoGB luul greatly increased tho arcrage amount 
of annual a<l(liti'iin t i niiltufjc, in ciinipansDn with previous 
dt raJcs, Rome of whit 1> \v\'ri! the p i>n>Mncnient, for al>out ten 
years, of viiriou* cnterpriiM.-', < iiiifc<l hy tho civil war; tho adop- 
tion of ]rf;ts1:ttive and finanr'ial nK thods which had the effect 
of fiicilitiiliug or ■titntdaling new c<>n<<truction; the rapid c.\- 
tenaion of aeltleiiienti vat of tlto Uunarippi; tlie eager deeiro 
of ImpoitnBt Kdcs to extend their qpitema; the laige gnmte of 
land made to railway companies by tlie Federal government 
and Home of the »tate govemmcnts; tho active spectilative feel- 
ilij.' ;i few _vi■.l^^ ufli-r lliC ctii:'y of l!;<- wiir, ntc.l r..t>eci«ily after 
it WiA Buppofod lliat larj;o prollla li.iJ lioeii ikrived from the 
construction of the early Pacific railntads. 

A notable change had been wrought isiuco the period when 
protracted Blrug>;lcs Were ncccttaiy toaecuro the construction 
of lioea leading through populoue poitiona of the oountqr, and 
it bad beoome ooinpuiitiTely enqr to .npidly extend loada 
tbKMighlldUhaUlodngiaiH. liii^drcuniatancc:! contributed 
to tho eetabliahment of the new onler of things. The general 

aliamloninciit I'f till! iirai lico of ratliisg iif.cn I'tockholili rs t" 
ci iutriliuto a larjj'O purtion of tin- ci»t of new lines wa.H tine of 
till- Ml' i-t itniiMrlajit. ptuailK were wi li>n^('r Imilt with nioiiey 
furniiihed by their nominal owners, but chiefly with tho pru- 
ccods of bonds, or in cxw9 where lai|5C advances were niudo by 
irealthy piqieGton they expected to bo apeadily rcimbunwd by 
tbeaaleaor booda and aioeka whidi were freely iaaned to iqp- 
reaeiit tbe-ndaeoTtbeiMMrniflwagn. Tho^fitaaof oraUbBg 
eonatmctloTi compantea which undaiCaak the entire work of 

Cdini'Ietir.;.'; a litir, receiving as ila eOOtpeoaation chiefly new 
railway .>-tiHL,-i ai.il Imnd-i, wlii li it mar1:clc<l, «l«o became 
more and more e.vten-'ively ad'ij l< il. .\>ii.le fn tn these deviccf, 
wealthy baukcra or men whueo iuiluonce could direct large 
amoonta of capital into any proniaiag channel, manifeatod a 
deeper intercat in railwajr piqjecta, and exhibited a greater 
cagwnaaB to encounge, wiiitt, or oootrol tbem than had pre- 
TionalybeencomiDon. The land granta, and the Hut that tho 
fitnt of the important land-grant roada, the HKnoia Central, had 
finally bcconie a liiirlily niecessftil enterprise; and the* large 
pnfita popularly aacnboU to ibo controlling spirita of the early 



Pacific roadj, did much to promote rapid conrtruction by 
generating a l>elief in important financial eircle« that one of 
the Mirest mctho<U of securing a rapid increase of wealth waa 
to build new railways, especially if a guarantee agaimrt such 
raranMB aa had ikaquently oocunad were fttimi«hit by valuable 
granta of laud. Tbew hopefld theoriaa carried aomo rich 
banker!) and many individuala to aacb lengths that they auf- 
ferc<l great liX'**** in onlerpriMM which bad l>een oxi>o<:ted to 
yield largo llr^)fll^, auJ in connCH'tiun witli other event.'! M;eh 
reverses miwtiiijueed Home of the most <liKa*.LroU3 develop- 
mcnt-s of the decade, and notably the panic of 1873, precipitated 
by the dilficuliies in which Jay Cooke ifc Co. had beeooM inp 
volved Iv efbite to oooatract tlw Ifortheni Iteiflo. 

yawanon n amrarr or mN-grnvcnoir ix imffikmi ' tbabi 

OF THE DECADE. 

It was largely on account of the effect produced by thi« 
panic, iisul llie transitions from overweening Coufidcucu in all 
clajwes of railway projeeb" to di-^triist of tho moat promising 
enterpri-ics, tiiat a renmrkal le variation in the amount of new 
cunstruclioii in dilTerent ywiw of the eighth decade occurred. 
It may lio set down aa a fundamculul truth that tho magnitude 
of the annual now addituma to mileage aiace 1870 have de- 
pended much more vpoB the rdative raadineaa with which the 
money necessary for conatniction could be aecurod than upoo 
any other single influence or dmimstance. Tliere is alwa}"* 
an uhnnilance of projects, and im n rendy and un.xioiH t.j ad- 
vanee them, and the period when ihey ;ire materialized de|jends 
eliictly upon llic ftate of the money nii.rki t. l-jigprne.is tu 
invc»t in ctocka or bonds has an effect in increasing niileoge 
analogous to that produced by (ho genial summer suna on 
vegetation, while panica ariaiqg from diatniat in old or new 
railways act like the froat and aaowa of winter in arreating new 
devdopneBli. IlMmlnmwtgurea in the eighth decade were 
7,439.01 mHea conatmcted in 1872 and 1,600.48 in 1S75, the 

amount of tu w miteaj;p in the latter year U-ing onlv .i lidlfl 
more than one-fifth of the niinjimt of the niikaijo rep!irted in 
tlie former. The average annual amount of new coii.-ctriiction 
was 4,14.").4i In each half of the years of the decade this 
amount was coiisidcralily exceeded, viz., 1870, 1871, 1872, 
and 1879, while in each of the other half the average %Mi 
were nol readied; ids,, 1874^ 1876,1876, 1877, and 187a Xb*9 
inoNiae from bJSSIM mike in 1870 to l.iSaXA in 1878 e« kt 
traced the increasing confidence of investors in rulway wmsaA 

Uah. In the suhserjucnt (loeline the fr:rl-- i f th.- ]i,iiiie of 1878 

ate observable, and the extent to which duirusi was ini 
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li nflMtad ia tho Mir milwige of meeMdinfr yttM, indoding 

S,MS.79 in 1)474,1.006.48 in 1875, 2,575 as in 1S76, 2,279.68 in 
1877, and 2,4^.15 in ]R7fi. Ttie Aot ^itpix of » ■ubolanti&l 
rt>vival <ir conrKli nio Mf furnUMd bf tbe rum nilaigs of 
18r'.», iUiKiunting lo />,O00.47. 

jVsiilo from the imiiicuf 1873, ecvi'nil iitlifr influcncoH gn-iitly 
rt'Unli'il tho revival thai fiiutlly o<.H-urrcd in tho closiitjr yrur <if 
the (leradp, one of which was the grangrr Irgishitiun uf thu 
NiwtU-wcaloni itatc^ Mother, tbo rulwagr riots o( ISH, and 
notbor, Um dcqwrsto oflbits of iimdij towing eilifli^ud coaiH 
ti« to repudiate oUigatioita thejr bad laeumd tat Um pmpoN 
of promoting new construction. 

THE BBTTIOXAL I iIimimiTIOX 

of tho now nilcaco of tho eighth deciule wm m foUowK Group 
I, group II, 11,492j01; graop III, 4,1MJ7; group IV, 

VtifiOHSai gmp V.fi^ ir:; Rn.np VT, 1»,473.72. 

new oonttruetion in grouji I, romiHiwd of the New Eng- 
land states, and in group III, ci>nipo«-<l of lie states south of 
Maryland and eit.'st of tlio Mi.snisaippi, cxi'c pt Louisiana, lind 
bei-n »li;;hlly cxciHHleJ in previous drcadea, 1,8S0.10 miles hav- 
ing been Imilt in group I during tho fifth decade, iiml 6,424. Jfi 
mihiiu group III during the sixth decade. InaU i'>h' r);r' <tii"< 
the motrnt of oonatniction rcprceaoled* coQiiderablo increase, 
in oooiparifon any prorioo* decade, and tbtw gsiM were 
particularly noticeable in graopa IV and VI. 

In prtiup II, compoBod of Wcw York, Pennnylvania, Ohio, 
MirSii^iiii. Iiiiiuma, M.i:} li>n'i. PrliiHiiri', New JorHcy, and l)i.'»- 
trii'l i)f C. •UuiiIhii, llii' uil<lili<iiii< to miliMj^o diirinif tlio fi>;lilh 
dw-iuli! W("r»> 1 1 ,4'.>"2.(ll , making tlio t<ilal ami<uiit 2,s,i4i;.<)0, a 
onosiderably larger milcAge than that exivling in any other 
gnapk and the eKoaH in coat of roads and amount of hustnci>8 
tranwcted was much greater than the excess in mileage. 
The largest amoant of new eomlniotioa in graap 11 in any 
pn vi' OH (liH'.'xdo hn'l t>ecn %jmSJ during the sixth decsde. 

In ^riii-.j) IV lar);tT additions were made to new construction 
than in utiiiT Kf'ip. "'I'i 'l"' ftinnuiit. l^,."Tl,n], ^-reatly 
execcdfiJ the m w l i in<lriuli<in of any prrc<-Uing dci'ado, the 
largest figuri « llun luul prj-viously Iwcn attained being 4,riO7.70 
in tlic sixth derade. Tlii.s group is compoiod of the states of 
Illiinois, luwn, \Viscon»iii, Mi>8uurl,ead Unnenta, and as the 
Icgishitafco of set eisl of those oommonwealtlM were partiou- 
iaHr aetive in adopting variona fcran of granger legidaUon 
during the d^jhdi decade, Hie prabaUo that these prooeedtngs 
had cooridenbte Inflaence In causing the notable changes in 
tin- iiniininl of new const riirtion it> onch year of tho doi ado in 
this (jruup. Tlio extreme pointD were 2,107 .(rl njile.i in 1S71, 
l>of'irp the effect of the antagonistic legi»l.ition was felt, and 
235,56 in I87'>, about which time a di«posilinn to nuKlify i 
I^MCially obnoxious alatolaa was becoming pr< vaU nt. TIh 
new mUeege of each year wee as follows: ItSQ, ],91&98; 1S71 , 
%<mMr, 1873, %4MSa; 1878^ 1^7% 187^ ?8Q.flOe 1878, 
1870, rA\ .0\; 1877, 539.65; 1878» 854.06; 1879, 1,540.57. i 

In gniup VI, composed of Dakota, Xew Jlexicn, Wyoming, j 
Montana, Iilnho, I'tah, .Vriiona, ntn! lorritoriea, i 

and Nol'M^kii, KatisaH, Totiu, Coli<r.iiln, Cuiiforinji, Xerraila, ) 
aii<l Ofi'^^M-i, ihc p»in in quantity of new mileage, over any 
preceding deoiule, was much greater than in any other group, i 
Tlie region embiMcd within gnxip VI nol only contains an j 
•neptiooaliy laige anoont of leiritoiy, btil nany districts 
windi have only been opened up tar oorapaUon and develop- 1 
ment at a compamliM^ recent period. Up to l ^ only 1 14.68 
milra of railway had hen hnttt tn this group; from ISGO to 1809 

tl> - :• nut of coostrootioa was8,27&19; sad ftooi 1870 to 1879 

lU.Otjtt.tM luilcs. 

asunt FBUOBB or mm vm eeunmennm. 
While a ceuidanlile portion of tite ocw c n tr lotion of the 
eighth decade WSB {ntnodsd to ibmish c.nii.iiiiaively short 
livnl lines, rnneh of il r^ceaenled extenxiuns of iin[iortanl 
nylenw, or initial work on new lines of con-iderablo magnitude. 

One of the ]>rouliarilios of tiio do. .ulo waji tlin ain<iuntof in- 
terest excitcil, e«i>ei'ia]ly at a period when it bad become ex- 
ceedingly difficult to obtain the nicans nwrsiiaiy to conatruct 
Standard-gauge railways, in laror of nanosrigaqge linca. Ibe 
dieoqr «o esrtcMivi^ pnmnlgntcd tliat ia many regiooe in 
Bnee eonid not be made paying 



prissa, naiiOfr<caiiga (onds conM he l eadaied prafllaUej and 
it was claimed that the dUfereoce In the coatof Hwennstmctioo 
and operation of the two elasms of mads was soffident to msha 

this important diritiiK lioti in fiiismi i il rosnlt.*. In l^Sf) there 
uore .'),t'.«V.'"i() miloH of railway liuill liy 1 1 1 comi'iini" ', with • 
gaii^e of throe fei I, anil 77 miloii luldititinal, «ilh a Ka"K" ap» 
proximaling three feet, built by four other companita. A con- 
biileralile portion of this mileage has since been widened to tho 
pravailiqg standard, as it waa generally found in practico tlwt 
the losses and incoovaoleneea arising from lack of ordinaiy 
faciUtics far exchaogjpg traffle with coonecting lines more than 
oonntethalanecd the gains anticipated from dlmlnntlons in cost 
of construction ami o[r< ralinj; expciisM. 

In group I, l onii iw il r.f tho Ni w England BlJ»tos, a h\r\;i- 
proportion of Iho m w niih :ip' ro|in^ontod iihort extension.^ or 
branches or local run da. The only companies reporting more 
than one hundred milaa are thoee idenlifled wUh the Botdand 
and Ogdoojihuig. 

Hoafcof the neemilaage eonatmrted in granp II alaoooD- 
sistedofahart local read* or eiMniiona. TbeiiemeBthoweffer. 
a conridershle nnroher of additions of * more ligaiSeant dutio 
actor, \\r : .Mlegheny Vulloy, W.'.iO niHi s in length, eslnaiSng 
m H norilu rn and norlli-e a«tern direction from Pittshnrgh, as 
a liratx h of the roniu^yU ania By^ten); ami various lilies which 
have boon oj)criit<:il ni* a<ljunrt« or allies <•{ that nyntem, includ- 
ing the Ashtabula and Tittsburgh, 62.^0; Baltimore and I'nto- 
niac, 91.43; Bedford and Bridgeport, 4'JJSy, Frederick and Tenn- 
sy Wania Line, S8; Grand Bapidsand Indiana, 293.30; 6uuth-w«it 
remis]rl«aaia,4<!80( Snnhniy, Hatleton and Wilkca^&rTe^ 48.44; 
8unbury and LewMown, 4SJ3; T^-rone and Clearfield, ISiSS^ 
ami a nnniher of other lines. 

£ncli of the ea.-.l and wejit trunk lines nuulo <liroot or indirect 
new extensiona of their ny^lonis, ^viiioh liavo oioroiwd an in- 
fluence upon some of the comjjetitivo utruggles of the eighth 
and ninth decades. Tlio extensions of thu ISahituorc and Ohio 
are partly represented by 262.60 miles of tho Baltimore and 
Ohio ud Chicago, completed in 1874, and 89.10 miles of the 
PillsbHifh and CcnnellsTille, completed in 187L Opanttona 
of theOraad Tnuk are partly repreaaoted fayfiSrAmflaeof 
now mileage, conRtructed dtniqgtbeei|^hth decade fay tlinChl^ 

cago and Grand Trunk. 

Tho new mileage of tho dcK-aile in Kroup II, roprosotitin^ dis- 
tinct linesofconaiderable length, inolnilo<l the following: ISutfalo, 
Ifew York and Philadelphia, Kll.Sfi; Chicago and WoHt .Miohi;j>in, 
i4SMi Cincinnati, Wabash and Michigan, lia70; aevcland, 
Tbscarawas Valley and mceliog, 100.&4; Columbus and To- 
ledo, 117.77; Daytoo and Soath-easlem, 101J3Q; Detroit and Day 
City, 146.00; Detroit, Lansing and Korthem, 171.58; Flint and 
IVro Marquette, 101.72; Geneva, Ithaca and Bayre, lin tr,; In- 
dianapoliii, Decatur and Springfield, IfXl; Jaokiuin, Ijui.«in;; and 
Papiiaw, rJ2..").'t; IjiIcc Krio ami \Vo-norn, 25*5; Michipui Air 
Line, 114.72; New York and t\inada, 107.12; Xew York, On- 
! tario and Western, 244-fT>; Olno and Miasiwippi, 27.S.17; It» 
I cheater and Btate Line, Kft.CO; Borne, Wotertown and Ogdcns- 
I bui^. 192.45; Scioto Valley, 97.20; Southern Central, ll.^.OQ; 
Springfield Soutliem, VMEt Toledo, Delphoe and Burling- 
ton, IGSia. 

Tlio important new raileago in group III, including nearly 
all the Southern slnte.", inrludi * tho following: .MaUima tireat 
Soii'.liorti, liV.; Atl.iiila and Charlotte Air Line, Siui r.;"!; Uruna- 
wick and Albany, 171; Chesapeako and Ohio, CKl.^S; Chioago, 
St. I-ouis and New Orleans, 124.ri2; Cincinnati Soiiihorn, . 
additions to Louisville and Ksshville, 119>; Memphis, Faducah 
and Xorthcm, 111.37; rsducah and Slisabelhtown, \f&70( Floct 
Boyal and Augiiata, 112; South and Kortb Afadwnia, VMS} 
Washington City , Virginia Midland and Great Southern, 1S1.801 
A notable feature of tho new eonsfruotion in group TV is the 
e.Ttont to whioh large additions were made to the niilcn^-e of 
tho fv ^(oiin r.nliul in}; from Chicago. Tlie lines reporting; nn ■: 
than one hundred miles include tito following; Burlington, 
Cedar Kapids and Northern, 401.80; lUirlington and South- 
western, 142.3Q; Cairo and BL Louis, 140,dOe Cairo and Vio- 
cennea, 157.80; Central Iowa, 147 J4; C h a m pa i g n , Ha»an« and 
Western, 131; Chicago and Alton, 109.84; 45bicago, Borlfalgloa 
and Quincy,lS0l88( Chicago, Clinton, Dubuque and IDnneiOln, 
90600; Cfaicngo,MihvaukeeaDdSkFsnl,14)7tUaiCbia«oaiid 
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NoitK-mMan, S9B; CUoogo, Bock Ufamd and Pkdlte^ iSKMi 
Chi<-ngn, Ht. Pkul, MtnneApolia uid Omaha, 901.40; Chicago and 

Spnii^ru'Iil, 111.47; Danville and Boulh-weatern, IIS.IO; Green 
Bay mill Miiirii-'iilu, U'lS S(> iniM>>i>> Miilland, 1-H.;k); Iowa Falls 
and Biimx City, KM.bCt; Kiuuiiui City, ."^t. I^jui* rikI riiicj>j;o, 
'162.0'.;; Iviiuiniana nntl Misaouri River, l(K).S(i; Milwiiukuc, L.iko 
Hlicre «n<l Wonton), 100.10; Milwaukee and Nortliern, 119.70; 
.Miiuii iipoUs and Si. Loui«, 131. Ki; Miwouri, Iowa and Ne- 
bravka, Miwouri, Kaniaa awl Tuaa, 786: Faoiia, Dacatur 
and EnoaviUa^ MOuIMIe St XiMiik fim Moontain and BooA 
474.75; St. Loui^ Rock lalaad lad CUea|Ob SB7i8; fit. T>ouis 
and Ran FrandKo, St. Louis and Soulh-«ajMem, 3Ct8; 8(. 

Piml, Miniii'a]MiliH ntid M.iMiti l ii, Vi; St I'aul nriJ Siinix 
City, .111. IS; Sitilhtrti MiiimtJil.i Itailwuy i \lf iision, 137; Wa- 
ImuhIi, St. L^xii.'t niul riK-ifu', 4^>1.07; Wini>nii«nJ SCFMar, ttSy 
WlDCijiiciii Central, ZHM; Wisconsin \' alley, 108. 

In group V tba only line ropoiting more than one hundred 
miica of new ooaatnielion ia tha liula Bock and Fort Smith, 
16fi.ia 

la group VI tha additkoa of oouidaimUa length included 
the following: Atchison, Oolorado and Pactflc, 192; Atchison 

ami N"cl)rft.«k:i, IP'.rji; Alrhifmn, TofM ka ar.d Santa FV, 444.27; 
BurlintJion juid MiN<i>iiri Rivi r(iii N'clirii>k!i), V:*)'*x California 
racific, ll:t..'.l; Central I'a. illo, L'W' .V.t; (dli.rmi.j Cc nlnjl. ItksTl; 
Denver and Kio (.irundc, ;k"l4J)0; Denvir, South Tark and P«- 
cifle, 130.21; Oalvcston, llarrishurg and San Antonio, 21.'>; 
Hooaton and Tesaa Canlral, 801.49; Intaraational and Orcat 
Norfhon, 468.69; Kanaaa CS^, Lawfonea and flontham, 143; 
MahraA^, 18ew40e Vew Mexico and Southera Parific, 118.27; 
Korthora (of Galfforaia), 112.14; Korthern Pacific, G14.7S; Ore- 
gon and California, 177^57; Pueblo and Arkiinsi-" ^';lllL•y, •244.22: 
St. .Io.k:»|i1i niul NVi .'itPrti, 'Jli'^O; Sioujc City and I>iik.)tn, IMS*;; 
.'Niiitiitrii I'lu ilii', *■«>'>. '3(1; .'vjuthern Pacific (of Ariwnu), 1."^ si; 
TexAsond Pacific, 4U3Jj0i Union PMiiic, 284.37; Utah and Nuitb- 
arn. STSjOS; Utah Saathero, lflt.14. 

nm AOBmom «> mileagr from ntcBOBk n, U79v lo 

JUNE 30, 1880, 

amounted to SJKK77, U waa ao dtabribulad In fha wious 
graopa that the mileage in eadi on Juaa Wlh, 1880^ «aa as fol- 
lows: Oroup 1, 5,948.30; group II. S8^40Lfit; group III, UfilSM; 
gitmy, I V, 22,MS.78; group V, 81018% group VI, VifiSSMi total, 

87,.S01.4:;. 

llie relmioo hi'lwwn tlio i.r.puhitiMn, :»roji. .inil value of pro- 
ducts to the mile uf completed road, in the various groups, on 
JumtOtb, tUO, waa aa 
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The number ofmilos of completed nilwajr Jjring within the 
boundaries of each aUte and tarrftory on June 80lh, 1880, «aa 

an follows; — 



Maine I«>.35 j 

Now llamiishire 1.U13 11 

Vcrmoiil 874.39 | 

Mamndiust'lln 1,868.58 

Bliude Ulaod 209.86 i 

922.68 



Totalof VOupL.. 6,m.i» 
HawToric. A»4.08 



Ptnmqrlva^B... 
Ohio... .•.«...< 
UldUtan 



S,»M.77 
S,4U.» 

3.712.51 
4,330 01 
W»e4 

1,648 92 
28.38 

IMal of inmp H. J8,1M.1S 



Maryland 

Oelawaie.....* ... 
VavJa 



Virginia l,«>7.0e 

West Virginia 691. aO 

KcuttKk.r 1.658-36 

TeonoMw I.SIO 17 

MlttUttlppi 1.118.80 

Alabama 1,780 23 

Georgia. 2,4J2.t7 

Florida 6J8 <» 

North CWrolins 1,440.39 

Booth Carolina 1,302.91 

Total of gronp III. 14.458.33 

nUnelB 7.S<t2.3!» 

Iowa. 4,Oa2.e4 

Wisconsin... 2,086.84 

Miawuri. 8,70B.93 

MlBBMla. S.9aA.eB 



ImBanTaHtaqr".**! 

ToUl of group V. . l.dSl.ll i 

S»bn«ka 1.823 11 ! 

Knrua* 3,384.74 | 

Trxaa 2,666.64 I 

Coloradr) 1,385.16 [ 

CaU&irnla 2,176.85 1 

• • a«*a«»a* • • • • lll.SS 1 



Onion. 347. .u 

Dakota eXM 

.N'rw Mrtlea. 298.57 

Wyoming..... 5U6»< 

Montana... 18.32 

Idaho,. ..««.«.. «••..«».. 2t)5.N3 

nuh 70ij34 

Ariaona. 293.63 

212.00 



IMalof 



IT.8l;SttJB 



Tout of |m»VI.li,4BfcU 
nXAHCiai. MITHOtM. 

An ontihM akeldt uf aomo of tba : 

for procuring the meana neceaaaiy to 
during the eighth decade, and early portions of tba ninth da- 

rade, i» fumish("il in the following extrar t fruni ciirnnicntji in 
the nmnoy artirtt- of thfi Financial Clironiclc, of Nuvenii>6r 
4Ui, 1.S82:- 

"The old, old method of building a railrotul was for the S4ib- 
lOfiban to take either l>ond« or stocka and pay for them a fall 
pr i ea aa y 80 to 100— and then tha antalanrtir^ liabiUtiaB 
resented pnttyneariy tha capital iavastad, and the boods and 
stocka beoaoM vabialila acoorffing to tba capaoiljr of the nad 
to earn fntercat or dlTidandi. But thia uatbodlaaoold am 
that it Favors uf the middle agos^ aod Btile baa bean dona on 

tlii.i \ta.*ii Riiic-i' the war. 

Tlien caniu the plan by which the prujcclorK insiied snd w.>ld 
enough bonds per mile to build the road, and issued a like 
amount of atock, distributing dw bitter among themselves. 
Thiavaa the general plan iaTOgoe prior to the panic of 1873^ 
but so heavily were the road* loaded down with intareat obaigaa 
on their bonda, sold at prieeawbieb nada fbem p^rabmt S 
per cent, per annum, that Ihw oompanlea ware able to aortlTe 
when the liard times came. Our readers may recall those 
gha-Htly li.st of 'railroads in default' which (ille<l column.^ in iIr' 
newspapers. 

Before 1873 the 'coostmction company ' had been little used, 
and the famous Credit Mohtlier of the Unioa Pacific, which 
was the flnt of thoaa eompamaa to bacgnM pnomgiant In the 
United Gtala^ anbaaqiMnfljr ftli toto bad «dflr. Btt» flie ' 
atradkm company baa of late yeara bee 
much ttaed as a si«le cor]wrution, flrat fbr the builAng of tba 
rond, ai;d i<ociitii!ly fur the diatributiim of the stock and bonds 
for the bcnelil uf its «\it>scribern; and whether or not it did the 
iirrt part well, it has Kin-icided ndinirably in the 84M:ond. 

The distribution of stcH-k and income tK>nda (sometimes in 
very large amounts) to tlio euhecribcrs for fint mo 
in ' blocks' has boon the popular method of lato ; 
between tbiaaad tbe 1870-72 plan of kaapfagaBlbeateakibr 
the pti^aetoi^ we eaanot ace whjr the lallar ia nol tt* bMt> 

OMOf Ihe natnnl conseqaenoca of the {sane of fheae Uige 
blodha of bonds and atock to s\d<«criber8 is sometimes Keen in 
tbe decline of the bon<U to very low prices before the railroads 
are i-otnpletcd. The Kubscribcrs, wishing lo realitc on i-Dtiie- 
thing, and not finding a ready market for tbe slock, are apt to 
sell tbair bonda at angr price tbv BMjr biinKi" 

txih ErnocTS or niEB kailbo.^d 8ybte«». 

Some of the wornt evils arising from the prevailing methods 
are lhoM5 c<iiinerte<l willi an abuse of the privileges fiv<ily 
obtained under free railroad laws. 80 long as it is in the'power 
of any small body of individuaU to oblaiu charters conferring 
the privilege of using any desired real estate, under prescribed 
conditions, for railway porpoeea^ without aaaiehi^g inquiry 
into the nacewity and uielbtneia of the Vam piopoBed, or the 
financial ability and integrity of tbe paitlea who propose 
to cotistruct it, it is to be czpoctc<I that grievous wn ng^-i 
will be inflicted. K-heme« will lie devised of the cIum lom- 
monly known ns blackmail projects, which arc intended to 
benefit the promoters by extortion. Tliey hope to sell their 
chartem, and rights acquired under them, to oomp4Uiiee which 
would ]irol>ably be injured by damaging rivaliy, either while 
the project is in aa incipient stage or after the line ia ' 
pleied. The papular belief that aooheoteipriaia will 
accoauBodalioDa and icdoce lataa oAen 
The actual ceatof tnaaporling any given amount of traffic is 
incraaaad Inataad of being diminished by an unneoiaiaiy 
dv^tieation of tbe fiflaa oi^abla ef 1 



Digitized by GoogU 



LASD-OtUm' MAILWATS. SfiB 

It in never economicsl to Uuild two railwiiys to do tin.- work in a colnploU'd cl.ilc, nnJ in llio ca-irn wliorr < iitt'r|iri-si « aroaO 

tbiit could \>o aa thoroughly iwrfortned hy one. Although ill-timed or iiijudi('ii>u.s tiiat Muh cornpltaiou i» iiidc')toit4l]r 

ntes may be rcdurcd, nr nccommiMlatioiM increMed for ft time, postponed after tl>o l ovnitry i^ di^ligunxl l>y deep cut< and high 
on aoooontof the rivalir engeoderfld b/ comiwlitiaD, it unultjr j cmfaaakaMnla, iqjiirica are inflicMd agkinai which tiio pmmA 
hsppens (hat ailh«r both eonptaki iMOOiMiOMiion^^ Th» juitUlciitioa 

plcdthMaeilhwcMi Adlf iMNviidolnMtei ■cciaBiDodiiliBiM, for a grant of the right of emioent domain lo • conpaaj 

or that a combination of int«reita{iflnanyeffiwto(lwhie1i alms hingra on the convietion that the end propoocd ii an over, 

at sccurinR n n ti.ini for all tho ciipi'.al iiivrnUd, mi lli:it iho r:ilit>^' [inl)li<- necf^sity ami tl:nt il will bo achieved. Frcorail-, 

public i«, as Cir posjiihle, finiiKy ni;«lu In i>iiy for the iiii- ruuvl hivvK, ns ihcy an* toiiuiiouly administered, do not furuiidi 

nccctusary i utl.iys which were uinvij^ily iiiiOiorizi J. PuHicipnl safeguards in reference to either of tliewi ipmIuI-S. Au 

Serious wroriRS og&inst irtdividuala we nl*o iiit1lct«<l when increasint' '''^r''^'*''i'J'i^'''»"'f('*'<^*^ '^'"'•'''''-'^■''nd notably 

real estate is appropriated in deflonoo of the will of itK ownenii in M:it's;ichiu<eltis and New York, to incrcate the rcstrictiona 

Air xailwajr lines wliidi cannot b« pnmgtij fioiabed, or which impoacd oq «pi>licaaU for railway rhartoi^ and to oxlead the 

an in nalily uaanncaaaiy. Itotof tbo incidental compenaa- lia( and aoope of Iha inqviriea made into Iho MtaHa^ and 

tioo which eveiylaodowDwraboiiM m rive i' iti<< opportunity aUlily of the oqgaaiaatiaiM whidi prapoM to oonatructi tttm 

<if oiiQg Iho line wUeb paaiM liu-oui^h hm pr(j|>erty after it ia railway lines. 



LAND-GRANT RAILWAYa 



KATLWAT mmaemm. 

WHILK tUeeiirly purlii n > if ;':ir ^.. vonlli dpcnde hod been the 
most foriuniite peril tl i ver known, in a fiiuuicial sense, 
for a number of the ncriln rti r.iilwayt, a eonidderable portion 
of the eighth decade was a peculiarly diaaatroua era. Ihcy 
encountered popular antagoniam which crjitaliicd into hoitile 
kig ial at i o n ; aabock waa pwnto pobBo conMamee In nattaM 
nibUiBg to their naaagament whl«di, tn combination with 
other advene influcncct*, IihI to numcrouii bankrujiii '< <i ninl 
rewivenihips; fierce rivalriea found expre^ion in protruded 
mid d.iiimjjinj; nitc war*; the churKen for many t of rail- 
way servicoB fell to unpreoedenlcdly low figure*; and a long 
t ruin of ^ilma finaOy ouhninalieil in the deatraotiTO riola of 
1877. 

It would ha imponible to Ihlly deecribe all the calamitiw 
that ooeumd. Iltaide induttrial and monetary foroea were 
engaged in eonfllcta aeareely leu ttupe&doua, in their way, than 

the elash of amiod hoe tH during the previous decade. Exactly 
what they niennl, how they came about, how f.irlliey extended, 
and hoiv ii In tti r ftatu of tluiit;s Wiia rts'j r. 1, can B<-arcely 1j<> 
fully coni|ir('lu-nded. Many of the proceedings were of a pe- 
culiarly Aiiieriran type, and aome were an outgrowth of a oom- 
binalion of inlluaocea predominating a few yanta after tltedoae 
of the war. 

Underlying everything eke was an inadaemable paper eur> 
raoogr, which made (be qneaHon how aoon apede payments 
should be rcst4>red a leading iauo for yearn, — one large body 
of men, and especially owners of national lionds, striving to 
baaten such a rc.^lorl>tion, and another Inr^u body, especially 
those who were deeply in debt reprcnented by obligaliona con- 
trneted when gold commanded a high premium, endeavoring 
to retard it, while many active buaincaa men Itelieved that 
fhair Antunee depended upon the decinon reached on tliia 
momantona laaue. Enonnooa poUie, private^ and fNuporaie 
debia bad been aoddenly created, (be burden of which might 
be borne with comparative ease if the country was flooded 
with grttenbacks, while pecuniary ruin wa.^ inevitable in nmny 
quarters if the touch'-tniio of j;uld wni^ tuo (jtiitkly iijiplied. 
Ureat transitions bad occurred in the prospects of many agri- 
cultural district* and manuliwtoring enterprise*, and in con- 
nedioo with numerous avooationa producers had become more 
PMBmruus than consumers. Bright ezpoctationa had been dis- 
appointed; it was found that naagr (hingi illicit bad gliUeced 
were not gol^ a scape goat was in demand; and (herewaaa 
strong di.<ipoHition to press the railway system into that tin<1r- 
sirablc Bt'rvicc, which vcas slrengtheneil by the fact tliat i*uiiio 
of the proret lUii^'-i cnurK i ti d wjtli itt drvclopnieiil or manage- 
ment had at sundry times and places furnished legitimate atust- 
of complaint. 

The three most important of Um events of tiie early por- 
tion of the fli^Oi daeadak in amptional baarfng on nilwiv 



, Tm uno ooiwrBOcmoiT or lum-mjarr bumtati, 

i (Iranger legislation, jin<l the Jay Oxiko panic. It it iiut ini- 
probable th.il there w;w a considerable amount of logical con- 
nection between thcte events, but just how far the business of 
constructiqg laadipant roads was pushed so rapidly as to in- 
dict lomponijr iq^ixloa on into fomters, thtis inciting Granger 
legislation* ami Iww fiir Oiangar iegiaktion led to a loos of 
confidence in north-western railway enterprises, which pre- 
cipitated the Jiiy C'l'ikii {.liriir, ( unnot he Ftatcd with precision. 
There i» nn inlhion u :i llcclioj; pucli in.ittrrH which rarely re- 
ceive.^ the conniJiTiitii.n it nicril.'^. It is tl'.o etin t of unduly 

I increasing the pro<luf tivo power of any great interest at a time 
when means for di:«i>o«ing of the additional surplus liave not 
been devised, and it is possible that the avaiiabia agricnltunl 
area of (be west and oortfaHwaak had baan ttpMided with so 
much more rapidity than catTespondlng OMiketa for surplus 
prodnela bad been created that (he most powerfkil causa of (be 
distress and ngitati in of tlu^ period might lie traced to this 
ninple !!ource. It certainly wna one of the factors of the unfor- 
tunate Kicuation, acting in conjunction with the Stisin piO> 
ducctl by the effort to resume specie payments. 

Tlie practice of ustngdonalioos or grants of huid, to l>e earned 
on ooiidition (bat » niilway ahould be constructed on a par- 
(lenlar mntaaanbariaof cndit for audi oonstmotion, bad Iisan 
wen estabiiahod during the sixdi daeade, and aomo of tha ap»> 
ntionaof (Ilia description, after eneonnlering a certain amonnt 
of financial difllciilty, h:iil heon ntti in!* 1 with remarkable suo- 
ceas. It was claimed that through !i i.itr l grant the entire cost 
of cuM-<;nu tion might bo defrayed, the proceeds of the lands 
sold cvenluully paying the principal of bonds, and the stock- 
holders finally owning an unincumbered property fur which 
they had paid nothing. The civil war temporarily interrupted 
aetiTit7in(biadiroc(ion, batitwasnoaoonoronded (hisaopo* 
ratiooawora rammadwith ladouUed aodvitjr. This oooady, 
unlike all others, has so large a body of men (ndned to (be 
bu«iiiei« of litiildiii i; : v.W.-;-,y <, and more or h «s familiar with all 
the legal, cnt;inecr; iL;, iin l..inicnl, and ('nntui.d ta^k8 involved 
in tliis pursuit, ijiat n; h liUnirs nuiy lnr'n-Kunlcd hi one of 
tlie greatest of the e.stjihlished .Vmcriean indn.strii-a, liable, it is 
true, to notable fluctuatioits, but stjU being pur8ue<l, witli vary- 
ing degrees of activity, at ncariy all times, by a considerable 
number of trained contractors, engineer*, pn^ectors, financiei% 
maanlbclnrMB oTTolUng atodc ind nihnqr anpplies^ iaboren^ 
and other pattiea. Many represen tad ves of these dasMs, whose 
energies bad been largely diverted to warlike channels during 
the fir>t Imlf of the Mjvenlh decade, eagerly embraced opportu- 
nilii s fur returning to their favorite pursuits after the w ar wa.s 
over, and the Pacific and land-grant railways, together with a 
variety of new southern and sonth-we«tcm and other schemes, 
afforded extrordinary fiscilities for gratifying Uicir predilections. 
According to the aioclc exchange standard, railways generally 
[badbaonMralniUspnipartisa. Laadiqglaadgnnti 
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nuon why tho incUioila llieir uiuiagcrs hnd punucd couIU 
not lio RiicocMrully applied to any wmariubly Asrtil* region; 
and wheth«ar nilvajm pnmd to te jMnMoonlly paying enter- 
priM or ool^ iMtlrada hid fa«m dtited Is fidbiiecti 
eowitrncaoa of the Fodfic and oUusr rnidt which randeml it 
nawmaUy eertain that the creaUon of important new linca 

Woiilil yiuM a liiimlsunin |irn('a Id tlio controlling ^liirlU of »iicli 
un<liTt:il;inK?<. Tlin pnn, tlm [piiMic, politiinftna, Mato leRiislu- 
tiin i*, mill Cuti^irv!*, iii>'.i'.Hl of emliMVoiin;; to intrrjioso iiKstu- 
clca to llie ru]jid «l<n'ulo[>nu-nl of tho^lic'iiio.s of tho ]i<?riml, 
gonotall/ wont to tho opponito cxtrvmo, and in niiuiy qtiurti'i^ 
tboir promotion waa habitually advocated aa ono of tho hi^jbcet 
of patriotio dutiea. A national movenont of tbia doMsription 
is *pt to axpttid into gigantio proportion!, capacially while it 
appears to ftimtsli npportiinitlts for profit to naoy clanM, 
inchiding tens of thousands of m'ttlcre, who flock to tho m-.v 
regions, wlicro tin y aui ol>l;iiii fnrms hy a ri>;il or pr^tonil. il 
Cfimplianco with t!io provision* of tho hiiim >!< :i 1 ai t; to hix«t-i 
of a<lvcnturcn<, who aim at l>cconiing the foumhTH or It-ading 
Inhabitanta of now towna and ciiivti tliut spring up with magical 
npidily, and to poUliciani^ atato lesialatoo, and oongreasmcn, 
whoNckvo tangible wpreeentariona of » share of proqiactiva 
pnAu, as well as to raOway prq^cetars and eonstmctow, and 
flwir indiipeBinUe alliea and asristants. 

Itiatlheraftm^ not Kuriiri'-ini; thnt xrveral htnidriil millions 
of acres oflnnd wero pniiitn! l>y < '.iiif;ri <■* to iii<l nii'.way ci>ii- 
itrUCtion, nild Ihut of this ainini-it ;i i i..ii-ii!iT;il li' ii Liiilily of 
land was sold, while other htrgu (jtuinliti'> n iuiiin utisolil, aod 
Ibe title to cuormous axrua rvniainH in the Ciuvcrnnii-nt, sub- 
ject to actual or threatened revocation. In addition to Unda 
itttheteifitaiiMgnuiled dlreetiy by Gongnsi there was » con- 
siderable quantity of land granird hy CViiHwes to tlie stutcs, 
which was subM>iinently Kr»tU(Nl hy thoM States to railway coni- 
panieB, andeomeof tlie slati ; , ojKH'i UIy Texiis, held Inrge hixhi h 
of land in their own ri(;hl w iii< li «i ii' (.T.inUil to niilwiiy com- 
pOniLtK. T\\o niBBnililde <if l;iiiiS.j;r.;ii( r.i:hvay 1: j^ir.l.it;(m whieh 
luul hoen eflcctivo to tho extent uf uheuring an adiiul tranitfer 
of title to railway companies, and the aniouni of i<^i1e!i of land, 
in ISGO^ is abated in the oanaaa report on railways for that year. 
This taiUe alMwe that tliere waa then a wide diampeDcy be* 
tween tho qunniitien of land theoreUcally or eondittonally 
granted to coni|ianie«, and the amounts for which they had 
actiial'.y r< ifive.l n tii 1" .r insUmee, the |;rant to tho Xorlh- 
cm J':irill'' iv.i-i. ia na:iiil ti;:iire--i, fi>r nioro tlmn .'id.OIMV'"" i>f 
BcrpH, whiU? the iiinouiil repnrl'Nl in IS."^* \-< i-et ilo>sii iit 
7,743,S70.(Xt, acres, and allhuugli lha main line hiM hcen Milv 
Mantially completed Mnco it haa continued to be a dehatenUo 
qoeation in Congress up to 1867 whether the title of the com- 
pany to the diief body of (be lands oi^RuOy gtaated shall be 
fiwrcitcnl, and simdiy bills have been intraduoed which aimed 
at forfeiting this tiUe on tho irround Ihst tlie rood was not 
finialicd within tho time oriuinuny lui .-rrilM .!. S.i»venil gnmti 
to other conipanieii liave been linuDy forfi iieil fi^r varioiiK reii- 
sonii, including tho refusal, in some instanee?!, of cuuipunieM 
accppt them on tho conditions preiicribcd, and tho fiulurv, in 
other inxiancc!!, to mako any show of vigorous activity what- 
ever, in the wi^ of promoting construction, within a reaaon- 
aUeperiod. Theactualamoantofsalca of land, derived from 
iiato or national land grants, up to 1880^ as stoted In the een«tH 
Npoct of that year, waa as foUowa;— 



Ilanniliul and St. 

lUiiKiin Contnl «... 

Iowa Falls and Eionx City 

Miswtiri, Ktnaaii and Toxnti 

St. I.iiiii», Iron M I HI II til '..'i n; ■! S' iilliorii. 
St. rmil, Minnenpolii and Manitoba.... 

St. ror.l iinil ,«ioiii City 

Stillwater »n<l l^t, rmi! 

Wotcrn (of Miutii'nola) 

Winona and Kt. reter 

WiBouiuIn Cimtral........ 

Wiaconbin Valley , 

Utile Uiic k uihI Furt BinltU 

Mcmiilili utnl I.iitle R.h I; 

Vi k^liiir,*, ' >.■[!■ irt i^y.'l riicinc...... 

Ah liisij!!. Tiiprk I and Santa Fo 

I' irlingtun and Miuonti Rivrrlln Keb.). 

l eiitml Brancli I'liion I'acifio.... 

Ci-ntrul B!.d MoDltiunury 

CVntriil Puciilc 

f'nrj'iii ("liri'Ci, 8;iii IMfgii RioOramlf . 

i;:ust I.iniMunl lied Itivrr 

Hrr.drr^' in nn<l Ovrrlun 

Il(juiil</ii nnd T< ra» f cn'.ral 

N'ljrtherti I'xu itic. . 

Onjalii and t-uiilli-wcslrrn 

Orei!!!!! and Cillfiirnla 

BiiUtliL'rn I'tti illc 

TcViii and I'ut^f.c 

Union Taciiic 



1,052.135 1 5 
l,rni.«)I U 
l,20«,U-.a» 90 



SntiM. 

SJ.703.0."-'> 01 
1.001.OI2 t2 
312,001 M 



65,468 Si 



174.M7 61 

aos,4^ 76 



175,836 IS 



1.0I3.4S5 f« 
150.170 C3 
70,000 29 



7.M2.012 71 



8,148.440 St 

800.000 CO 



17,2£0 00 



4.:h5.410 31 



42.293 80 
82,021 01 
20,7M no 
M,72U (10 



10,4St,4S9 17 



l'7,ftlJ 81 



210.112 01 
l,0!7.2i5 ti) 



0,I«J3,70< 03 



1H1,C77 61 



Tlie only companies rrportin;; in^ re than onn Tiiilli'in acren 
of laiitl.H j;ran(e>l hy the riiiu-<l ."^'.uti i govciiiiiu iit, nrvl miwild 
in IKSO, were !'ie f. Mol>i':e nnd Ohio, l.tW.TOS.*! ai re?; 

St. LoiUK, Iron Mountain and .•^..iithern, l,in2,C25.«); Pt. Paul 
ami Ihiliilh, 1 ,'_7r>,13S.a"i; St. I'iUil, Miiiuenpolia nnd Manitoba, 
2,7mfi»USai Winona and St. Fctcr, 1 ,315,571 JW; Central Pa^ 
dlie, lljM6,705<4a; Koitbcra Tlwifir, SJWJSSBMt Oregon and 
Galifomia, 2,4O.'i.l42J0; Boalhem Fadflo, HJKtjmXil^ Union 
Padfic, 10,4ni,M1.8S. The only companies which reported 

more than 'uie niilli'in ai-n s of prnntH recrivid frr.in dlatM, 
iit)»i>lil ill l'^>ii, wi re the .Milii.Knii, T<ij>eka :uiil l^uiita Fo. 
I .'51; <l;ilve>l'm and Caniargo International, 3,i;'>4,4n>; 
Ifonaton and Texaii Ontrol, i),20>l,'>JI); Texas and I'aeilic, 
l,7'>5,80S( TcxB-1 Trnnk, 3,&$4,000, and several oilier Texas 
railway companies, whose grants had not been located or 



-AmonBt ef atai* 



BK'lll Kmuu. 

» 

S,132,l»l 43 
S,U4,K.12 «8 
18,270 80 



eiau 



I and Korth Anierioan 

Flint and Pere Uaiqnstts 

Oiand lUplds and tndlaaai.. . 

UobUeand Olnrd , 

Mobtleaiid Ohio 476,011 53 

Vicklbaqc and Meridian 19.808 00 

CMesge, Burlington and Qolacy........ >,490,ni 46 

CUcsHO ood North' 



61 



3SS,VX 42 
130,901 411 

3,000 HI 



The following statements of tho amount of railway construe- 
tion which hnd l>cen seinirrd by land granta In each stato or 

territory ami <ir thr aniniir.t uf land granted and Oeitilled,ap 

to ISttO, were IHll>li^hed in that year: — 

it Heap* a>mtrucltd Tknagk Imui-Uranl Aid. 

sialf, mi I U'rrilijrii't. line*, 

.Milama KS 

Arkansas S7S 

California 1,228.69 

Colorado 196 

Pakota 198 

Florida. «7 

Illinois , 703^79 

Indian Territory , IBS 

Iowa 1,8(0 

Xannw I.6M 

Loulalana. ICS 

Mtrhlgnn * „. 1,406 

Minnmila .•«.. 1.746 

UimiMiriii .••..« 408 

Mbsottri 708 

Kebfaaka. W 

Kevada..-., • 488 

Owffoo. fgj 

TiaM (whess Ihsmare no United 9Mm lands) U2M 

thah. JU 



Chicago, Roek laland and P.iel lie ];7>a,80S8S 

CbicagD,8t.raul,MtniieapollsA0niaha. 



Dm Molass and Fuft l>iMlgs. 



60,002 00 



41%746 48 
t83;8a8 9D 



WIsconaltt.. 

Wyoming.., 

TMal. 



188 
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Ifimbtr 0/ JcTf GranUd and CtrtiJM, 

Sutoi Aciv* cnnled, 

lUtmiia S.MM.OMUO 

Mi«ti»i|i|>i 2,062.24000 

AlatKUim S,S79, 120.00 

Florida 2.:U».1I400 

Louisiana 1 ,978.720 00 

Arkaosoa 4,878.149 U 

MiMouri 2,085.180,21 

Iowa 0,705.527.31 

Michigan 4.7I2,480.» 

Wiiomtin 4,80«.438.07 

Mi»n«MU 0.[i02.041.a& 

Kaniaa 9.3'U.OOO.OO 



C>r]>oratlona: Pad Be rBilraa<h.. 
Total 



55.717 041.97 
..140.4*1.700.00 



Acre* ccrtlArd. 

2,5W.053 00 
035,158.11 
2.829,545 80 
1.7fl0,4«a.S» 
1,072.405.45 
2..V0.13J.63 
1,828,005.02 
S,»40,270.75 
J. 228,087 04» 
2.C72.803.5C 

e.D'is.asi.io 

3.851.530.28 

34.0I.V7I5 33 
8.831.087.79 



.2l5.2D3.fl07.97 42.847,403.12 



If umber of Atnt af 1/tnd Grafted by Omgreti for RaUroaJs Eath Year. 

Year. K<>. ofacraa. 

I -ISO 3,751.711 

1852 2.2t0.6S5 

1863 1,850.711 

I8M I2.0e3,2!>5 

1857 4,130.638 

1862 15.345,108 

1803 4.430.0tiO 

1864- 80,7S7,a7» 



Year. Ko. otuctv. 

1865 128.000 

ISeO 64,002.000 

1SG7 100,000 

ISO) MOO.OkiO 

1870 2,741.000 

1871 24.152.516 



Total 1*7,785.850 



It vill be seen by Uie sUtcmenU of amount of land tah-n 
that in a fuw ca«c«, and tiotubly in thai of the Ilihiols Ceutral, 
the receipta for land rppresrnted large cunif; but, generally 
ftpenking, reveniieR from thi« noiirce did but little to pay either 
Ihu CU81 or even the interest on the coft of the land-grant roads. 
The finaiR-ial facts of the entire land grnnt construction of the 
country present a notable contrast with sotno of the thcoriea 
ventilated on this subject. Speedy siiceeKs wa* the ejiception 
rather than the rulr; disastrotui failures were numerous; and 
tlie grant of largo quanlilica oi land to aid construction had 
two effect* which helped to precipitate a criids, riz.: First, a 
wide extension of the practice of attempting In build railways 
without any Bubstantial basis of cash capital legitimately paid 
for capital stock in Nums approximating to a conBiderable 
pcrccntuife of its nominal value; and second, an effective cu- 
courugenicnt of atlcmpis to construct railways over numerous 
routes at periodH when it was practically impossible to attract 
a sufhcient amount of traffic lo earn interest on cost, or even, 
in BUU1U instances, opunttitig cx|ien8C8. Tlie waste of capital 
involved in building railways before they were needed, beciuno 
doubly injurioiui when the chief efTect of efTorts lo attract 
population to their lines was to stimulate tlic overproduction 
of the surplus brcadstufTs and proviaiona upon which many 
western and north-western states relied for the payment of 
pressing obligations. Some of Ibeac obligations, in turn, had 
been conlractcd for tlie purpose of aiding railway construction, 
especially those represented by taxes imposed to meet the in- 
terest on bonds issued by towns and counties to promolc the 
construction of new linca, and there were also some individual 
Bul'wriptionii to railway stock by farmers whoso ventures in 
tliat direction hod been decidedly uuprullt»ble. 



KKritCT OF LANU-GKA.ST H.\ILWAY8 IS lUBTESISO 8CTTLEMEBT8. 

Hie following extract from an addrcw delivered by Mr. 
Drake, a prendent of a land-grant road, in 1870, gives some 
intoresling cxi)CTietices; — 

"About six years ago," soys Mr. Drake, " I went out with my 
engineer to Imrate a road in the soulhem part of Minnesota, to 
Sious City, in the northern part of Iowa. We traveled witli 
our camp equipage. tKtcauso there were no hou-«e« there. We 
traveled as far as thirty milca at limes without seeing the ves- 
tige of a human hnbiLation, or a person, over, perhaps, as fine 
a body of land as therms under Ihe sun. Wo camped out at 
' night, lived on the provisions we carried with us, atid often 
found ourBelves in places where there was not a tree for thirty 
miles, or n stick or switch large enough to hitch a horse to, A 
herd of antelopes during the day roamed around us fur a dis- 
tance of forty miles, in sight of which we drove every hour or 
two. Tltat was in the south-western part of Xlinnj-soia. In 
the norlh-westcni part of Iowa, a state with over a million 
people, I have traveled for thirty miles without seeing a soli- 
tary habitation or human face. I am happy to sny, or, rather, 
unhappy lo say, tliat one of those counties has been since 
organized, and hiu made a debt of $1250,000 for the land-grant 
roods lo pay. . . . We all know that railways, jwirticularly 
those built during the war, at the exjiense at which they were 
constructed, could scarcely be built with any ho[»e of profit 
through the sparsely settled partsofourcountr)'. . . . Take 
the case that I h.ive cite<l in Minnesota, of the St. Paul and 
Pucillc road, a road that I was first indirectly connected with. 
For pmbably 150 miles upon that road there is now a dense 
settlement for a prairie or new country, sending olT from a 
single station from one to three hundred thousand bu.<)hels of 
wheat, where four or live years ago there was not ft settler, and 
where, to this day and for all time to come, it would hare re- 
raainctl utisettled but for that railway. . . . Scarcely a rood 
in Minnesota would have been built, but for land grants. Wo 
had a prairie soil, stretching ofT for more than one hundred 
n>ile!<, and along the road which I represent there is not a cord 
of wood to-day, except what hoi* been planted by the railway 
since it was located. We passed through township after township, 
and mile after mile, and not a single acre of land, that had been 
surveyed for yenr.'i — the finest land under Ihe sun— not one 
single acre had been taken by anybody. We commenced build- 
ing the road, and before it was graded almost every acre, except 
the railway grant, was laken up on the theory of actual settle- 
ment, but which theory was very much abuwl, of course. The 
bomeistead, and particularly the pre-emption laws, the soldiers' 
cl.iim law, and the tree claim law were all %'ery much abused. 

A little incident occurred lo me which I niiiy relate. I hap- 
pened to be riding over our roatl to Omaha with a late .Secre- 
tary of the Interior, when ho turned to nie and said: 'Mr. 
Drake, why is it that these lands are nut settled up? As far as 
the eye can roach there isn't a single man to bo seen here.' 
Said I: 'Mr. Secretur)*, the evidence exists in your department, 
under oath, that every even section of Ibis land is taken up, 
and has an actual settler upon it' To his question what I 
meant, I replied: 'lliese are pro-eniplion», taken up by actual 
settlers, and sworn to, and you have granted pateula in your 
office to them,'" 



RAILWAY PANIC OF SEPTEMBER. 1873. 



As there had been panics in 1854 and 1857, which were 
attributed mainly to an undue amount of railway con- 
struction, but which, in the judgment of many persons, were 
cauBMl largely by the imperfect nature of the bunking system 
existing in those years, and especially by the effects of an 
actual or threatened suspension of specie payments on all 
business alTaini.BU there was in September, 1873, a panic which 
ic^uriously atlVcteil many jipnuina and iiiti'ri'ft» that w.v» re- 
an outgrowth ol excessive or prenuuiire mil- 

when specie 




payments had liecn Fuspended for about a dofen yww, and 
Ihero was no expectalioii of cpewly roiiinplion, and when the 
national bank system was in sucvCMful operation. This is 
frequently called 

TIIK J\\ tOOKE PANIC, 

because it comnieiice<l on the day the failure of the firm ol 
which he was the lu'ad was announced, which was Septeml>er 
ISth, 187.3. Tliis failure was of n>uch more consequence lhaa 
the downfall of ordinarj- banking houses, because Jay Cooke 
had been the leading negotiator of the enormous loans made 
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JtAILWAY PANIO OF SEPTBUmt, WS. 



tqr the United BUU«i<i govcniiiK-til during (iikI Hliorlly after the 
WW, cad liMiiiiM h« liiul ■ulMoqueoUjr lUNonwd tb« Ink of 
dilpMiiV of tte hondi naeeiwiy la iHWan llw umm Ibr 
ooiutnictinf tbs NorUiem Pbdflo lUilnMid— thia Mim Y»<&a% 
Mtimatod, in roood Dumben, at not much Ipw than one hun- 
(Ir<'<I ir.i!1ii>:i4 of doUan — and it wn.'t wii m i'Mui'.t oT fiuluro 
iif tliii* lirm to aell «ich [mxAo iw iu|.iiily tiicuin wtro re- 
quinil Iwr coimlmetion at tl»> rate il ImJ biM n pm^jrcaain^;, ami 
ilaiulvancc of firm fiindfl and di'pomts to nicctHiii h rxfrondi- 
tlira, that th(! Tailuro occurred. On tho line of tlio Northern 
Baoiflo Uwn had boen oaoatraeted ia^870 lU milea, in 1871 
U488 milea, ia UTS 165 nllea, and in 1878 18160 nilea-a 
total of MMS adiaa. Vo no* flonaUaction whaterer is re- 
ported io the Ihrat anoeoediDgr Tears of 1874, 1875, and 1876. 
In 1S77 thf! new milcagu r('j»or!«'<I it Til, luid in 187'J 64 milcn, 
nuikiiig tlie total aniounl for tli.' <!< i mlr *■] I 7:! niiloi. llio 
rapidity of tho progn-^s inmlo (■) liic m i i;f lS7:t, and thu 
extent towhich ftirtin r iir^. i-cdinKB wtredolnjwl, are indicated 
Iqr thmo ti^rea. But il.<'y furnt«h an inadequate idea of tho 
magnitude of Uie uoderialung or the extent of the financial 
•ad iaduattkl danagaraenta eauaod Iqr the paaio. 

ritEMOXITuItV KYMITOMS. 

Befim Bciptember ISih, 1873, tlkcre had bean « notable de- 
cline ia the piioe of nuuqr alocka, as eonferad with qiuotationa 
in the earif put of thai year. Ttght4naoaair apaama had 
occurred, and the rates for carrying itoeka abont the Ist of 
April had Lct-n qtioti j an lii^U u-t fnnii J to 1 per out. per 
diem. Tliis inlluciin , a ^ro»iiig fn ling of di^inisl, nnd a Mi- ' 
pcrabuiidauoeof r.iilwiiy wrurilit'^, IukI t jiii-" .! in it (jrcut mini- 
hcr of iitorka about aa hugo a dci lino from January Iht to tfop- 
teniber 18ih as that vMdl followed tho ]>nnic, Tliore km uI.io 
n flninriel fiiiliue anaounecd on September 17ih, which did 
niniihtopt«d|)ilate tbe«ciiia,aaonthat day the inperof the 
Now V'mV and Oawqbo Ifidkind Itailraaidwaa pfote^od. Ttic 
JUIowiii^' <li M ription oftheeiAictorfhtadliaaterwafl pablishcd 
b)P tln! New Yi '.k Tnl i;nc in its money arlido rrlnting to tiie 
eventij of S<>pt< ml rr 17lli: "There wiui a drratlful «wefpiiig 
away of sloclc mur^Miio to-d«y, tlie depreciation eovering tlic 
entire list, and showing a decline from tliu closing (piolntions 
of laat night to the lowest poinUi readied ti>day of ri oiu { to 7 
per cent, and nvocagiag about 21 per cent . . . Thwrowill 
no donht be » ganenl ovarhaoling of broketa' ledger* to-iught, 
■nd the atailairill go out frighted with letten odling for more 
naiglBfc Of eounc, many may bo unable or unwilling to rcs 
QMOdtin which nkse their utocks will Iw furred upon (he market, 
and gold for they will feti:li, the timlpm y of w liich will Ixi 
to furlluT dcprcua prices. . . . Thf hjinhn ii.^e lio'.ding 
their money fast fur their own protection, and next for that of 
legitimate trade, that the wh.>h) hu^iiiRas of the cotmtry may 
nothedemoralliedibrtheaakeof a foirwiidcut taUroedaand 
vildea* baakei% who lend their name or tbair «aah by tho 
milSon to eonpaaiaiiriw have do inmediate raoureca. It 
will rcqnlre the ntmoat eaatlon on the part of our loading cnpi- 

talistH ami VifMvy security owners to avert ii pun; \ii A p< rh:ip» 
a crft."h liU<i lliiil iif 1n">7. The luiiuls of caiiituhi-tM nml ope- 
ratl^r" r.rc Min i. cjjed with distrii-t. ami the air of Wall Htreet 
willi runi<jr!i, BlJirted generally ia the heir iiiten-st, <if failurei<, 
defiklcationii, and of disasters dire." 

Thia being the reported condition of aflura on the morning 
cf Beptanher Ifth, IheoAetof tbeaanooaeemant of the failure 
of Jay Cooke &. Co. may be more eaaily inagnad than do- 
aeribed, especially as it was Ibllowed, after a veiy brief interral, 
by the announct nu'iit th.ic luvnks and Rtum iti vui i ing cities, 
with which J:»y ('. iLke wicf clowly identi/ie<l, h.nl uho failed, I 
and that ft similar <li.Na.-«ti r h.-nl overtaken several iininiiiient ' 
Kew York capitalists, who were actively engaged witli two 
other railway construction schemca. On the Ulh of Sept'mher 
aeeriea of other important fiuluraa ware ennoun«ed» and by the , 
90th the paaie on the New York Stock Exdiei^ reached auch | 
alarming proportir.oR thalitwaaconiidered neccaaary to clnnc 
tlie Exchange, lu.'i i!ii-'j>end all formal dealings, a siupeoaion 

OOntinned Wtil th<< end of the luonlh. 

VLUCnrATMUU UC KAUWAY BTOCU. 

At the TbOeda^fain Stock Sxdnage, en September 18th, the 
prieaa fcr PuMy^ltNuia BaOnad alack waa 168^ and 



the closing price $49}, and on the following day, September 
lMb,Uiecloati)gpirie»waafM|. The opeaiag price for Fhila> 
delphift and ReeAaR en Baptanbcr Uili, wetiHIt foil during 
theday totSl,andcloeedattthefelo«ingdayat|4)4. Daring 

the remainder of the year there were nniwoany violent fluctua- 
tions itt tho qiiotathni.i for I'cnn.sylvaniii, v\lii. li fell nt lime* 
below $11, I'Ut generally reacted, to itorue i xli ii?. i|uirkly. The 
la*t reported sale of thoye.ir 1S7.! was :il $176 

In the Kew York Stock Exchange Uio prieus of sioeks during 
Seplafliber, 1878, iadode the followiag fluotoations:— 

Blgh. Low. 

Cbiei^, Burltngton and Qnlnoj B8) 00 

Chicago and Noftb-wesleni Mi 40 

Clilcogo and Bock Island ...•..••••■•lOSi 8il 

Colambni, Chicago and Indiana CSatnL Bli 10 

MawMV, ladiawaaaa and Waalem loot so 

Krlo m ivoi 

Hnrlrra 13in l«> 

ilsnuil.nl and 6t. JuDTtib. 37i 10 

Uko mior« m 73 

Michigan Central K) 

MUwaukraatiJSt. Paul. SI «> 

New Jcrwy Ceolral loi Oil 

New York Coolrsl lOTd IK) 

Oliio and Miniuippi .....■••.••>....•... S^l 26i 

l^Dion rsdtic i'\ Hi 

Toledo, Watnsli and Wvtara 701 m 

OF TIIK GEXCXAL EFFBrTB OF THX PAJIIC^ 

the United Stales Itailwiiy and Mining Itogiater, of September 
27th, 1873, aaj-a: "The panic of but week haa resulted in * 
BtandatiU of flnaadal houaeatpTing a rude check to the aaat> 
ward movement of the gndn crop and the foreign ataMmhip 

freight bu-sinem outward, and threatening manobcturera who 
deal in wiircs ii-'cil for traii!iix>rtation. Tlie Paters, Ik mio- 
tive shop«, for example, have reduced their force hy u thoufjind 
men. . . . The »uspenjii<jn of four or five heavy banking 
hoUBca haa caused a virtual suspension of tlie national banks, 
who see fit to mark all hufe ehecka good, and only pay out 
small amounts of cnrrency to enable artisans, dec, to pay their 
emptoyda." In lla i«e of October 4th, 1878, it aaid: "The 
panic has passed, but its eObcts persist. Currency baa boen 
drawn from every bank and savings fund, to lie dialributod 
through tho country. Certified <l.i rl,-( ijiki- the iihno of 
gTcenbacks for the time being; and an' l.i ii,',^ < uui-iilercj a par 
currency; bank notes are at a premium . .f U to ;i per c<'nl., and 
have been sold as high asTi. Uold \* flow ing in from Kii^lninl, on 
account of the paralysis of exchange pape-r; yi t il was (piotod 
at lis a weak afo, and had only follen to llOi on Thursday. 
Thia represeata alwot 108 aa to certified checka. Ilieeoardty 
of currency aeriomly aflecis manulai-lurcs. Borne of the rail- 
ways in progress have been stopped, Tlic Bergen Hill work 
of tho Delaware, L.ickinviiKDa iiml \Vi">tern llaiiroad, f.jr in- 
stance, is i<us|iriiih <l, throwing 4*1(1 men out of employment. 
Tho Danforlli Lim .. motive W orku, at I'ater-on, New Ji.|-«ey, 
w^ork two gangs on alternate diiys. The 51orrii» and E^^ex 
Railroad discharged !.» men on Tuesday. Alkiiis' ruclihach 
rail mill at FottaviUe aoapcnded work September ZfMi, eetting 
200 men Idle. The European boorasa are begirming to aympa- 
ihizo with onni. On Thursday trade and speculation in Berlin 
were at a mtaiidstill and a crisis was expt-cted. The Bank of 
England has aih;inrrd it* r ile of ili.^eount.'' 

In its iMue of (»rtol>cr IStli, 187:1, it nays: "It was to Im< ex- 
pected that the fhock t<) iii>ecn!iill.in, the failure of hankers, 
and tho disappearance of currency would emharrn-ss mnniifao- 
turers, hut few anticipated the r^xportatiun of millions of 
dollars' worth of aiika and winee and articles of luxuiy bock to 
Europe, the general reduction of orden for wovfc, the maniog 
of many factories and shops on half time, tho dismissal of rail- 
way oixiratives and employes, and the cutting down of wages 
from 10 to£!Oper cent. Tlie working ] . jnilati. .n h.nl no inkling 
of the approach of such e\ etilJ*, and arc iilarnicil and indignant 
at prolMihle consequences. . . . Kolling-mill wages have 
been reduced from 10 to 15 per cent, at several of the largest 
works, and many mills expect to 8(i.-pen<l work altogether for 
lack of ordera. Over two htmdrcd men employed at car worka 
in Jersey Oly have qnitted work, it ia stated, baeaoae the coB^ 
paayhaapaiidtlMaiaowataBforiwoBonlhs. Itwaerapoitad 
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on Thun«<iay thftt tlic Iy<miivilli' j-iji ps «. ri' iii:-iii>siuK many 
of iheir workmen, iirici tli.it On: Nx-hvillr- i i h nay thoy 

have not lieeti paid dtf fur twu moultis. Tiio roiling mills have 
rveumud Opermtiona after « nci k'a suapenaion. Tbo Ohio Fiil)« 
CSar CompMv bM wipeiided work ontil «U acoomita an MtUod 
widithairiitiliakltMtaa. llMbmkibaTOnniiMdaamnQr 

in addition to the indioalioni ^ven above of th« effiKti of 

the panic, one of the mo^^t iniiKirt«nl wiis the f.ud<len loworinjj 
of the Rtaiidard of railway credit at lioniu and aliroad. It \jti- 
camp alnidKt inii>(>siiible for several yearn to lN>rrow considir- 
ahle amounts of uoncy to be uaed in new niilwuy construction. 
The credit of established oompaniea, which were engaged in 
oztenriwandertakiqgiiiraaiaioiialyiiDpMicd. TboMcuridea 
wbioh had boaa iMuod tor work actoalljdoiM oo imw lioM fell 
to « atmSif nomiaal aunt, and in totot faMfnew thagr ooold 
■earoelybedispoKdofatanj-price. The amount of mv rail- 
way cfiM«tnu'liiiii ill IS" I, and durinf; sevi.-rul fiiliscii',ie:it years, 
Ml far bt'liiw lliat <jf ]S73, and except in ci niux tiou » illi enter- 
priaen no far advanced that ivuKpuraiivi-ly fin;ill «unis were 
Deec«Mry to insure coinpletinn, !>)iort line», mid narrow-gauge 
projocta, which suddenly favor on account of their 

alleged cheapneH> the work of buiktiug new linea waa aua- 
paadid or abandoaed Ibr iavand yaam. 

VATtntB OP m mnmif Piano pnoncc. 

Wiile it is prtihaMe that many causes contributed to the 
panic of lliero can be no duubt that the m<i*t prominent 
was the liiri^e aniijuiit <it' new riiilway conflruction [ ir< if;n.'f"iti[4 
during several yeare previous, especially that portion of it 
which waa in districia where tratric was in«ut1icient to pay in- 
tereaton the coatof complolcd linea or divisions. The >'ortheni 
Itedie ma the moat prominent and important reprceentativo 
of tiie ABwrioan land-gnuit nada and land'grsnt methoda of 
oooalroetion, and tha dlaaalar which overwh^ed Kr. Oooke, 
iit. l '^T' :>.t1v reduead the nominal value of the bonds he had 
sold lu Uiu exIOBt of aboat a acore of miUiooa of dirilars, illus- 



tratcB mure fully tlian any event wliirh has ever oi'rurri d in 
this ci<Kiitty liic perils that attend oxlenslve laiKl-gr.iiit liri'jecls. 
What they were, in this instance, waa clearly stated in a report 
made at Derlin, in November, 1871, after an elaborate InTCati* 
gatioa of the line of the Nocibem Padfio and all maltan yeiv 
taining to 1^ by Ban Buiik m Oatmin «Q|jiMcr, iilM b«d bea^ 
aBCagadtyrOaniioaoapitalMatoNportoatkeqpeitioa whether 
it would be adviaaUe to make ioTeabnenta in the KorOiem Pa- * 
rillr l«>nds. ITie report states that the company propoacd to 
iitfue bonds to tlie ninouul of $100,1 lOO.Otll, which sum was in- 
tended to [irovide means for conMrncting alioiit two tliou-uind 
milei of railway. Its cs^timnted cotsl, including ticcei<i'ary 
purtenanoeii and interest on capital during construction, exclu- 
Hve of eanuDga, wm $e6fiS7fiOO. The amount of the land 
grant to be earned waa abmrt fiOyOOOyOOO •cnBi AU thia had 
and the completed road were morlgai^ and bold in tnutaa 
aeeuritjr fbr the parent of bitercat and the redemption of the 
bonds, and two of the questions »nsn*r.'l wrtr iis fi.1!i >va: 
"Dues the liiii«licd line olTer the neccwjiry i;;inr;inu i- tiiul tho 
net profit of itn income will yield the Fun-.s rcjiiired fur the 
half-yearly payment of the stipulalf<i rnii' (7.:iO per cent.) of 
interest on the bondsf Will the suim r> iii/ed from tlie sale 
of lands suffice to redeem the bonds within thirty ycara?" 
Tlieae important queHimia were both answered in the^ne^a- 
tive, and detailed reaaona wen ^vco tot the oooehiaona, which 
display much good judgment and correct reaaoning. The potnt 
to which most importance waa attached was that after the com- 
jilolion of the line tliere would lie a period during which the 
company would not be at^^e earn the iiilt ri st ni> t!io co*t of 
its line by profits from operation, aud chiefly on this account 
European rapitallala wei« adfiaad l« dedine participation in 
the enterprise. 

A similar danger attended various other land-grant projects^ 
and experience baa denMnatmad that the losaea incurred bgr 
operating a road tbatdooa not «a|B iatorat on ila float daring 

a series of years goea tu tO < 
from land grants. 



GRANGER LEGISLATION-RAILWAY OOMMISSIOM 



OUT of the rapid derdopment of tand^-graot roada and 
various other influettces t;rew granger legislation. It waa 

the commencement of a new form of legal antagonism to rail- 
way property, or at least an a.-sertinii of the ri,i;ht of slate legis- 
latures or eomuuiseions to deliiiitely prescribe the charges that 
should be imposed for railway services, after the roads had 
been conatructed with the understanding on the part of thone 
who Itamithed th« means for such conatniedon, that tha right 
of making mlea waa veated in the laUwagr mawven. 

lliia morement waa diiell j the outgrowth an irate and 
discontented spirit among the farmers of tho states of Illinois, 
Wisconsin, Iowa, and Minnesota, acting in imisnn as members 
of an organization called the National (irange, which was first 
started in 1807, suddenly bocauic popular in lb'7'i, and had in 
1874 a reported memlieiabip of l,00(),(JlX), with subgrangea in all 
the agricultural states, which were specially numerous in the 
state* named above. 

Tha caniial northern portion of the UiaiiaBnn vaileir waa 
fhn tibeatre of tfw noit acUTo demomtratiooit and tbb waa 
the legkm to which a large population had been attracted, 
during a oomparnlively short period, by eflbrla of land-grant 
railways to disipn?,' of thi ir liml^, as \v, li as by the general 
course of em tg rat ion previoii'* to the war and shortly after iln 
doae. TFansportati<m charges poeeesBcd for its farmers vital 
aigniflcancc, on account of the long distances over w hich their 
surplus products had to be moved to reach an avail able mar- 
ket, and the paud^, at that timc!, of the manufacturing d»- 
Tclopraent of the ^strkte they faihiibited. 

Attention has already been directed to the wonderful things 
done by railways previous to iBBO in the way of increasing the 



thcae beneUta had been ei^ajed Aiafly bgr rsaldentB of rigi«a 

east of tho Miniaaippi, and especially those who lived in states 
located, like Ohio, near the western slope of the Appalachian 
chain. It was obvioiir ly i-.mn- difT.< ult to iMiifer corresponding 
benefits on farmers in states west of the Mlts.-ii^'iiiiji like Iowa, 
Minnesota, Missouri, and Kansas; but due alli m anco was not 
mode, by disappointed farmers, for this difference, or for the 
extent to which the advantagta of lh« cheap and fertile land 
they poaaeseed wen oOiiet Iqr sanoleiMia from the aeaboard. 

Dining the war and Ibr Bona time aller Ita fllMa the demand 
for broadstufls and provisions was so great, mad pricaa wera 
generally maintained at snch a high level, that industrioua 
western and imrtli wusleni farmers had little cause for com- 
plaint in regard to their pecuniary condition and prospects. 
Discontent bivame nearly oniveml under the general prtasure 
caused by tho additional competition of new farmers, tho 
sudden return of a laige tiody of men from warlike scenea 
to peaocftil agrioaltand avooationa, the constmctioo of maiqr 
new r^waya through Arflla dfatricfa wfaitsh ftunisbed addi- 
tional farms, and the gradual transition from greenback to 
gold valuations of all deecriptiona of property while the burden 
of debU remain unreduced. 

ram Mnmnm tuhacka nm au. amuaoB waa A ■aooiMW 

nr TUB riURGEB FOR nAKBKIIKUTIOir, 

and it was pikrt of the granger agitation to nim at securing 
such reductknu; first, by the paaaage of state lawa fixing rail- 
I wayratea,dtherthRNvheomniiasioaaor1cgMati«eenaetmenta, 
at figures sntii^factory to (arming intereet^ and aecond, by ob- 

itaiuing cungrcasional aid in cheapening thiOU|^ movcmenUi, 
eititec bgr tbe it^pionuMt Of watatwan legabtiain of ebaigea 
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of (nink liiu'K, or tlip rnnstruotim of • chonji natioiiAl freight 
railway. All tht^e methocU Tound Cftrneiit <ulv<ioitc8. 

tSo fnr ns naUoniil relief ia concerned the trunk lines have 
for ye«ra been corr^-ing to the ncahoArd, Irom weitern centres, 
kige quntilicfl of WMtam «nd north- woatom produce at much 
lommltttbu the grMfwa hoped to tocure over Uod mnu-x 
In unit and loaNdiiqg ■imilar \m happeiMd with » large pro 
pOftiaa of dldr kM»l rates since traffic hns incmuicd and 
BUtnerous mechanical impr<>Tcmentii have b<>pn made which 
lnlp<Nl to rlipftpen tho nrtuiil rtif t of transportnUnii. liiil (he 
cAirt to hjiKtcti 8Ucl) a clieupctiing of co«l by furec of Icpslii- 
U0O| •fainsl vigorous protests of the companies aflected, and 
withoot rogard for the right* of invcaUna, iaflkled » wvere 
■bock oa r^lmjr eredit 

TIIK VAT'-RK (IF Tlir. riKMANTH MAt'l; HY TUT ilRAXOriL^, 

and tlirir nu tinHlt of enforoilij; tlu-rn, nrs- inilicnloil Ity the fol- 
lowing rewplutions, wliii li form [Jiirt of tlic plalforms of various 
ooavealioiu held ia Nonb-wo«tem states during 1873: — 

"That «o receive with nliafiiction tbo dedaion of the Su- 
pnme Ooort of thh itate ^Oanwota) Jn (he case of Blake 
agkimt Um Winona and 81. Peter Railrnid Oompany, in which 
the eooft holds, in eflTect, timt tho niilimds are simply im- 
proved highways, public roadi*, and that n.i nurh the right to 
preecrihe a r--\ls> <>( an<l cliar^jcs is nil ul'.riliute of tho sov- 
ereignty of tho pei'lilo of whioh no lc(;iKlaluro cuii divrst tlicm. 

"That wo will not aid in elevating any man to any important 
pulilio position vhatevor who will either deny or object to tho 
esereiee by the legislature of the power to rcvoree or annul at 
any Une'eny duulered privUise «r eo<alled veeted right, or 
any privilege dalmed to be involved in any ebarlar to any cor- 
pocatkiiit lailroed or otherwise, which experience has shown 
is or may bo exercised by such curpomtion or by other similnr 
rr>rporation9 to tha dclrinicnl <if tlio public welfare, and lluu 
wo will di niaiid frum every oindidate for a hijjh eictutivo, 
legislative, or judicial position to whom wo accord our support, 
that he siiall ple<lgo fainiself to recognize the maintenance of 
thle ril^t by the Oovemment as a sacred duty, essential for 
the preeervation of the Ubeitieeaf the people and the etability 
and prosperity of the eommonweaHh. 

"Tliat wa demand a slate law that will pay out of tho public 
Ainds the costs and charges of all suits brought by individuals 
to enforce tlie l:iw» of the state agaiii»t railroad t onipaiiies. 

"That all corporations arc subject to legislative cotitrc<l; (hat 
those created by Congress should be restriet»l and coutrolled 
by Congroas, and that those under state laws should be subjert 
to the control respectively of tlie etatee creating them; that 
each legialative control ebonld be an a ipeeee abrogation of Uio 
theory of the inalienable nature of chartered Hgbbv and that it 
should )w at all times bo used m to prevent maaeyad ompoca- 
tiona from becoming engines of oppretsion. 

" Whereas, The li^slutiire uf Illinois, at its late session, passed 
a law dcflniiig and iirnvid'mg for the punishment of extortion 
by any railrij.nl < i r:i|>;itiir^ \\i(ir:ii this state, fixing the penal- 
ties at from tl.<*i" tu t-"',!*") fur ibo tirst conviction of any rail- 
road company; from f >,tliX) to |10,(K)0 for (ho second; from 
9tO!,O0O to $!OflOa for the third, and at |S5/)00 for every subae- 
qaeot eonviction, which snna, when eolleeted, dull be paid 
into tho treasury of the county in which conviction shall lie 
had, for tho use of said county; arMi whereas, upim duo informa- 
tion furni.-U< ^l, it in m-ulc the duly of tlio railroad ruiiimi-i-'iimers 
to ciiu*o suilt to be rommenrod and proBe'CUt<Hl for said penal- 
ties, at tho expense of tho stale; and whereas, the question as 
to extorUon in any such proeecution is one of fiict to be de- 
cided by a judge; therefore!, 

"Benlved, lliat the people of thia etate (nUnois) have a j 
remedy Ibr the extortiona tovrtildi tbqr are Mldected by the 
railroads within their reach, and we recommend to the various I 
firmnrs' associations herein to fbmish stidi information to , 
tlie railroiid commisHioners, witliout di'lny, an wilt warrant the 
pruaecution of suits for the collection of penalties to the foil ; 
eaEteattowhiehtbetaOroadeempaidaiinaybeSaUe.'' | 

IlOMIKATinN OK (IIUVIFK I VFU:tn«rW. | 

A full record of the laws for rogulaling railway tiiargri' 



actually pass«d, and the legal battles which followed their 
pamegCb would reiiuire much more space than is availably but 



some of llii' miirc ii'itnl le ft-iituroB of the granger agitation aro 
too im|>orUiil to render an oniissiou of all menlinn of tln-m 
justifiable. Ono of the |>cculiarities was tho ovcrKlielmlng 
prosBuro thqy were enabled to bring upon all branches of local 
government. A remarkable instance of this was furnished Iqr 
the defeat at the poUa of an upright alato Judges whan be wee a 
candidate for re-deetion, on tho avowed ground that he had 
made a decifiou whirli il to fiirninh to railway companies 
a lcnii>oriiry iiurrier ugaiiift iiggret^ive legislation, A-iiirants 
for Icgipilntivo, congr««sionnl, j'.jdii ial, ami (>x> i iitive iioMlioim 
( onsidered thia as a warning that, for the lime being, unyield- 
ing acqnieeeenoe in granger demands was Uie price of the 
IMipularity neeeeeuy toenaUa them to gain or relaia power, 
and they acted la aeeondeaee with tMa oflmioii, thai virtually 
pladng the wiiaile powers of the Rovemment at the aervlee «f 
the Icndere of the agitation, except so Itir as restralnint; in- 
fluences were provided cilhcr by pt.ilu or F'mIi ml ' iii-iiiii''' r.A 
provisions, or judicial iiit<'riir< liitions of riiartrml ngj]!-* of rail- 
way loinji.iiiii'!-, IT rem lii iii^ of graiigiT i-.'otitnioit, i>[ie( jaoy 
thoec baM'd on the discuvciy that by acting too liarsldy tlio 
construction of new Knee, whieh nany peieom deilred, vranld 
be prevented. 

Unlike many of tlio elder ataleik in whieh a oonildenUe 
I number of cUiaana were interested pecuniarily ia leeal Maeit ae 

stockholders and bondholden., the granger states had few of 

such investors; «nd »«j far ai > . i i - h i l )n i ;i rii;i<lc by tl.> ir 
farmers, or residents of rural ilielri'/tf , iii lunvay iini"'lii)riili>, 
tliey had u-iually U'en so unfoKntmIc that I lie n-iKt" bad j^. n- 
erally converte<l the parties eoneemed into specially earnest 
advocaU-s of legiilation Injatilu to the railways. This last- 
named phase of the eutyect probably had mora inllaenoe ia 
generating an ultra hoetile eenUoieal than ieeMamoBlyaup- 
I>u«cd. How it grew up can be best illustrated by the following 

STOBY OF A ORAMiKK VHTIM OK BAtt.WAV ISrrKBPBMI!, 

which was told to a correcpoiKlerit of the New York Tribune, 
about the lime the agitation ,v i- ;,i fcvir litat, by n \\'i^c<tn-\n 
farmer. Speaking of the land-grant roads of liial region he 
said: — 

"Do yoti know how tbeee road* have^ meet of them, been 
builtr In the flrrt phoek they got had graala that ia. eome 
counties are worth almoet aa much aa the reada ooet. Then 

they sent agenla to the conn ties fhrai^ whieh the road was 

to be built, who inducfd them to vote bonds to the companies 
and take stock; in Konie iii«tMMee« tliey providml llieni a first 
Miorlgagi' on Ihe ro,ul nlitn it should be eonijib tid. Then 
iliey got ImuuIb fr<im cities, and, in some cases, even from 
towiixliipH. Of course the interest on these all baa to bo raised 
by taxing us farmers. But tital ia not all. Their agents went 
through the country, and wherever they found a Ikrmer who 
had a fow hundred doUaia laid by, tbay pemaded him tn buy 
tlie atoek of the road, and pay caah for IL their argnmeot 
was a very plausible one; thry told lis tlint we were paying 
fr<im twenty-livo to fifty cents a bushel to get our wheat hauled 
to Milwauki '-, .i:nl that when tho road was eonipleteil they 
would carry il for from five to ten cents. The diflerenco would 
bo added to the value of every buxbel of wheat that we raised. 
Then the road would belong to the fiurmen^ and, of course, we 
wore all going to get lieh. I took tiflOO of atock in thia 
(Chicago and North-weetam) mad aad paid eaab for it But a 
grciat many of the fbrmera had no money to apare, and they 
were induced to give the railroads mortgages on their farms. 
They were assurciil that before tho lime came to imy their 
mortgages the riwui would l>e built and tiie vjilue of tlieir cn)ps 
would Im! en<iugh increased to enable them to pay up, an<i at 
any rate their farms would be enough enhanced in value to 
more tiuu make up for the morlfife. In aome caaea the 
farmers took atoek for theae auvlgaga*, and in eome the 
promiie of a fliat mortgage oo the raad aa BOOB aa il ahonM be 
buih. 

Well, now, lii)w do you suppose they treated us? They 
diil'nt give the farmers ihf mortgage on the road that tliey 
jiroiiiiM d, liiir wlii'ii lliey i;-i\e tberii aiiyllung il was a »«N-ond 
mortgage oii lung linie. Tlie lirKt was a sborl one given to 
e4tpil«li»ti< That was, of course, foreobK-HHl, the roatl sold out, 
and the value of the stock and bonds held by oounlieib town^ 
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And indiviJunl fnrmora dcntniyGd. I cuuld And you ttncka of 
certificates and bond* for which our farmers paid cash or 
mortgHged their placM, nnd which lire now not worllt m much 

the blank pa^ior on which they are printed. Thoumnda of 
fartnera were ahaoUitely rninCTl." 

There may be cxuKCcratiun in this stalement but aomcthing 
like Iho events described probably occurred in connection with 
a ronaiderable numl>er of iho land-grant or other roada of the 
j^ranger 8tat««, and it is obviouu that «uch occurrcnc«s would 
have the effect of atimulating advcmo legislation, without re- 
gard to its justice or the rights of non-resident owners or 
creditors of railway prottcrty. 

BPEaFIC ORAKOER aUEVAS'CEa AND kZ>ll:tllE8. 

At the root of all thiit i« peculiar in granger legislation, m 
cuntradiittinguished from other attempts to regulate railway 
charges by law, lies the fact that nearly all the original 
chartera of the north-wc«teru lines omitted such reference* to 
maximum charges as were common elsewhere. Instead of 
saying that the railway managers should have the power to 
cotJibtish freight and pa«8cnger tiirifTs promM they did not ex> 
cc'cd certain fixed sunu per tun per niilu or per passenger per 
mile, no check whatever of this kind was impoiied. This form 
of legialatinn proved to be n delusion and a snarf. Instead of 
pcrniancntly giving to thcriiilways iho unlimited powers which 
were apparently conicrred, and for a time exercised, its prac- 
tical effect wan to transfer the pcrliid of a logiulative exercise 
of A right of regulating charges or fixing maximum rates to n 
specially inauKpicious era. Tliis view seems to be subetantially 
jiutified by the fact that the first decision of the Supreme Court 
of the United Stales in caacs involving tho validity of granger 
railway legislation saye: " It was within the power of tho com- 
piiny to call upon the legiiilature to fix permanently tliis limit 
[of maximum rates] and make it a jiart of the charter, and if 
ii was refused, to absliiin from building Iho road, and estab- 
lishing the contemplated business. If thal>had hoen done the 
charter might have presented a contract against future legisla- 
tive interference. But it was not, and the company invcstod 
its capital, relying upon Iho giMjd faith of tlio people and the 
wisdom and impartiality of lrgii<lators for protection against 
this form of legielativo regulation." 

It is obvious that maximum rates prescjibed by a legislature 
at a time when the railways to which they arc applicjiblc have 
not been conatructixl, and when the communities concerned 
camc«tly desire to prnmuto their construclion, and to en- 
courage distant capitalists to provide tho means for meeting 
the large necessary outlays, are likely to bo considerably higher 
than tlio maximum rates fixed by a legislature or commiaiuon 
afler railways have been in operation for some years, and after 
• feeling of ho«tility to their management has bc«n engendered; 
and, to a considerablo extent, tho north-western lines wern made 
to feel tho magnitude of this difference by the marke<l c'tntrast 
between tho detailed scheduica imposed by granger commis- 
sions and Iho character of tho limitations that were fixed in 
the charters of sumo of tho railways of older states. A good 
ithistration of theoe differences, as well as of tltc extreme lengths 
to which some of tho granger legislation extended, in the way 
of endeavoring t<» compel railways to render services for inade- 
quate compensation, is furnUlied by the following compendiutn 
of portions of a joint memorial presented by tho Chicago and 
Korth-wcstem, and tlie Chicago, Milwaukee and 8t. Paul Rail- 
ways, in 1875, to tho Wisconsin legislature, as an argument i»i 
lavor of ft repeal of the Potter law, passed at a previous session:— 
"On lumber, per car load, Ihe PoUer law alUnet ^25 Jar £00 
mila, while tho Boston and Albany charges $44); the Vermont 
Central, $4ti; Erie, $37; Great Wattern (of Canada), Michigan 
Central, Illinois Central, each $3^; l.ake Shore, (.lo; Indian- 
apolLi, Cincinnati and Lafayette, tM; tho Hannibal and St. I 
Joseph, f('j5 per car load. On grain, per 1(X) pounds, the rates arc 
for 225 miles: Vermont Central, 31 cents; Boston and Albany, | 
1^ cents; Eric, 25 cettts; Pennsylvania, 3G cents; Pittsbuigh and I 
Fort Wayne, 32 cents; St. Louia and Kansas City, 34 cents, and , 
Chicago, Burlington and t^uincy, 'M cents. Tli-; I't'll- r laufaUou$ 
Mi etnlt /or tiu »ef*ie€. On agriculturnl implctiK lils, wagons, 

rkable, in many cases cx- 1 




cceding 100 per cent. Comparisons are also made with foreign 
railway tarifTs. Tlie leading railroads in Great Britain are so 
lected. On flour per barrel, per 100 miles, the English roads 
charge: Midland, 36 cents; North-western, 'M cents; I>}ndon, 
Brighton and South Coast, 30 cents, and Glasgow and S<juth- 
weatem, 40 cent*. Th« Potter Liu> aJJenet SS caUs. Upon agri- 
cultural implements the English rates are more than double 
Uio Potter rates. These differences are still more remarkable, 
in view of the relative cost of operating the roads. Last year 
the cost per mile run on the Milwaukee and St. Paul Railway 
was $1.39, while on the Geveland and Pittsburgh it wits M 
cents; on (he Philadelphia and Reading, CI cents; on the Penn- 
sylvania, 94 cents. Upon 28 Massachusetts roads it averaged 
11.28, and upon all the roads in Great Britain in 1872 it averaged 
iVi cents per train mile. Tl/is is largely owing to the increased 
coat of ftiel, Wisconsin companies having to p.\v for inferior 
coal three times the price per ton paid by Petuisylvania and 
Ohio companies." 

"iTfJfOT DI9nusin»ATI0K "— AUD THE lOSO AND gHORT HAtTI- 

Various other slates, in attempting to make detailed regula- 
tions of railway rates, committed errors sintilar to tlinsedepictctl 
above, as part of the roquiremcnts of tlio Poller law, passed in 
W isconsin, but ft disposition to correct such errors was fre<juently 
nmnifeEtGd by the repeal or material modification of specially 
unjiut laws <>r regulations of commissioners; and in Illinois, 
where these agitations first commenced, witli the incorporation 
of a radical clause in the new constitution of that slate, tlic 
leading popular complaint was not that tho general range of 
railway charges was too high, but that the charges for move- 
ments to or from competing points was considerably lower than 
movements of e<]ual length to or from non-compcling points, 
and that one of the outgrowths of this condition of affairs was 
that tho charges were fn>quontly higher for movements of a 
given kind, of a given quantity, on a given day, over a given 
line, over a relatively short distance, than for a freight move- 
ment exactly similar over a longer distance, if the latter hap- 
pened to be to or between competing points, while tho former 
waa not. It waa on this issue that the first legal battle of im- 
portance growing out of granger legislation was fought, 

Tlie decteion waa favorable to tho railway company con- 
cerned, mainly on the ground that the law passed relating to 
this subject was unconstitutional on account of ita aaaumption 
that a higher charge fur a short haul than a relatively long one 
was necessarily an unjust discrimination. It was well under- 
stood by all concerned that tho real cause of tho distinction 
waa Uiat a conceasion favorable to the long-haul shipper was 
necessary to meet the competition of rival lines. 

Ttio isiuo involved was whether railway companies, afU«r 
being obliged to confront the loesee arising from excessive | 
competition, which arose principally from the custom of 
granting chartc'rs to all persons who asked for them, were 
guilty of "unjuet discrimination" when they charged more for 
A short haul l>etween non-competing points than a longer haul 
to a competing point, or between competing points. 

Tlie intense interest excited at various times and {ilacen in 
controversies on this issue, and tlio enduring nature of tho 
agitotiotis which have been maintained in reference to it, not 
only in tho granger statos but in various otlicr commonwealths, 
and finally in tlie nation at large, indicates (hat it is one of the 
fundamental matters relating to transportation about which 
two well-dcllncd sets of opinions have become firmly rix>ted. 
Nothing seems more natural and proper to many men engaged 
in moving persons and things than to impo'te a larger charge 
for a short movement than a longer one, provided there are 
legitimate reasons for such a distinction, such as tboeo arising 
from the necessity of meeting competition at tlic more ilistant 
point which does not cxiet at the point to which the slioit h:iul 
extends. On tho other hand, a large portion of tlie general 
public which has manife«lcd an interest in railway regulations, 
grave and able legislators, and shippers living at non-competing 
points consider tliat tho practice referred to is under all circum- 
Btanccfl inexcusable, and that it necessarily represents a form 
of "unjust discrimination" that should bo sliiclly forbidden 
by law. 
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QRA2XQER LEOISLATIOX— RAILWAY COMMJSSIOXS. 



A lutuMfto nmamn muamnoK or m* oacm «r nm 

OIUNOEK AOTTATIOK. 

Ill S.'pCi'iiilicr. lSr;l, J. .hn Ni'WilI, thfii prcnlclcnt of tlio 
Illiiiiiin Oiitrul Knilrnail 0>m|iniiy, wn.i ii^keil liy tlie rnited 
StntcK Kennlo cotiirniUco on treiiMjiorUtion routos to llie aea- 
boftrd, wh>t wera (be ommot of the popuUur complainta ngwinl 
nflwagn in IlUDob, and In raplj mad* the fbUowing 



*Tbe KTMt emu* ot compblnt hen la Tltlnoii wu lint 

'. liy tin' I.1W price of rorn l«Lit year, nml that wiw Himply 
bmuglu nrMunii liy rnc.sf'H tli.it I liiiiiin*.' were imt unilcr the 
coiilriij rif iui\l'i_xly licrf; il ^vll.s inci^lii iirniitni simply l>y llie 
ininic'iiso owrpnHluctiuii, which put the vnltin of thu mrplu* 
•impljr at thn price at which the Europcnn supply roiild Im 
dalinirad in Gicat BriUin; or, in otbcr wordta tho Idrarpool 
priea eoomlM till) prie* ken, Mid tiM «nt of gMii« it to the 
Mulneid, AOcmllir nidi (be freight ntee aeroa Ow ooeu,— 
which won Inifie and hen been incrcsrini; sine*— left n muigin 
henof to LYI rdilii a liusliol At the Rtntinnn arniind TIlinni.<i 
last fall, w \iii h WHS nil oxcocditiply low prico. Tlint is, n-t I view 
il, the fiindiiincnliil cauao of roinjiliiiiit. But, htynru! th;it, llio 
fjimirrn and ahippera all aliout the hIhIo have diacovered that 
ih<> local chMi^oT all our railways hero when oonpetiUoo 
did not exist wen * lood denl bii^ than tbejrwtNwIwn 
then waa eompelltion. We (raHwir Manwi) ban ail die- 
oomnd that when wo rannot gat tlw pikaw* want for eanjr* 
ing on buaini M, tr) pay a fair dividend on the valnn of the 

property, wi' tiiki' w liiit wp cm\ prl, nnil tlu^ c inn. i|m-ii< n w ns 
llint wo «i'm nil hiiii'iiii; i rujifrly fnuii uiiiirliir,.' siTlKiiiH nl 
ft ^Ti-ut (li'ul il I-1 r ii I frii:a iii(iT:iii-iilulo ctiilii iik. Tli.il, 

of rourec, attnu-tod attention here, and, perhapa, waa the itn- 



) of the gnat wnnplaiat about diaoriniaatiaa and 
estorte. 

Bu^aalviawitttboatbor oaiM ia nalij the AmdaiiMntal 
eauaeof UiewhoiaooaipUint Tba prion far the tmiapoito* 

lion fbr one hundred and filly or one hundred mtlea out of 
f1aic:igo, on grain, are perhii|in thn i- or fmir cciils jicr tii!i ]n r 
mill', while rnloii from here to the mMih- mr.l, timi fnnii tin- nxuio 
I'tjltious iri Ijiii iiilorior of lUiimi!! to Ihu n^iluMnl hy direct 
route, were nlKiut a cent and an eighth to a cent and a half per 
ton per mile. People seeing this difTerenco say 'yon are cx- 
torUonale,' when we cbaqge Jhtm three to four cenla. Ontho 
other band, the prioaa that we g e t t ah iwg M a tt oo n, cma huo' 
dred and KTonty-three mDaa aouth of Chicago— it baa a road 
direct to New York, all nil, it baa five oenia a hundred above 
the rales exi.nting from Chicago at the same lime; PurnrtitnDi 
ten I T'litH, mid from five to ten cents is the dill'i n ri, !-. Wo have 
hjn;li il !V '''■■»1 "f ^riiin fniiii Multoon [to rhirapu] for ten 
cents a hundred pounds. We charge from Kankakee, fifty-six 
milea loulh ofChfcwgOt I tbialc, eleven ccnu, if my memory is 
corner and you aaa aImB cenla Cor flfljr<aix miles, and Ian 
ocnla in one bundnd and aav«ntjr*lhna aailaik onatn at 
once thia fceBag of exiortioo and otjust diaarin h ii i t i oo. How 
then two liela an the rea] oann of die oomplaint in fhia atale 
againit the rail wayn." 

At this point the coniniillee a;«ke<l, "What itrr the i-.iiiw« of 
that diMriiiiination?" The reKpoiiae uai" na follii«>: — I 

"The principle ia simply Uiis: We say the prieen we arc 
cihaiging for local Imsineaa an fiitr prices, and on tlient only 
we can maintain a Ihir ineoma iqwn the value of the raadsi 
for when we come to a station wb«« the buiDOW either gon 
awayfltmiitorialafcaB atkaoMll ainMa orar tiia coat^wa 
toy we will keep that huaincai aa a email help added to the 

general rewilt, and enahlo uil fo nmke much hetti r «li\ idetdN. 
That ia to fay, if no rotilinu«l our hii;)! nito we ti,iiuIi[ In^e 
entirely a tratTic wliich pays Ui* a Muall prnTit, nm! we judge 
it l)Ctter t-1 retain thntumall prolil, a.i il hclpn, if ymi pleane, to 
keep down Iho prices at nn ititcrnicdiato station. . . . Wo 
aajr this: The volume of businesa upon the majority of the linca 
of niinoia and the aiatcawertof miBoiaiaaoamall that they 
cannot alTord to take a price which, upon a line worked up to 
its capacity, will yield a fair profit There are none of the 
lines of Illinoit, ' \i n hiu^]i' Irackn, worked (:|> to their 
capacity. , . . Tliu averiigo earnings in this state are a 

little oter a mile for all the roadi,aad the eami^ in 



thia alata an donUe, I think, those of rither Iowa or Wiacao- 
dn. In the alate of Mtnncaota you get only a little over UgHXk 
I think Iowa ianUMa over •M»Q, and Waoamin^MOOIL" 

SE^V RVfiTEM« OF R-IILWAY RHOirLATUM. 

Tlio inoorponrtion of a radical lailwi^ dauM in the aew 
DlbiolaaotMatalioB in 1070 aeema to havabaeDthaiipHl for 
tiM coBaoMDcaBieBtof anewen in the ndhrayhgiilii^oncr 
governmental anpervmon of railwaya in thia country. At all 

event.» it was quickly followed by the Kranger anitalion. the iu- 
Corporalien <if niniilar cluuiies in the ro!i<'litutiong of ether 
states anil ii m i ?[i(inilin({ le^inlation, together w iih Um aiipoiut- 
nient of mate railway conimissiona, which liiivo now ix'cotua 
cHtablished institutions in a majority of commonwealths, and 
aome of the sou them itatee, aa well aa waatem and north- 
waetem atataa, anlMtaiitial|y adopted theentingnqgar^ptau 
of ndhray MsnktiOB. In 100^ alaOb the Int repoit of the 
MMntehuaetla railway oommlmton waa made. Hut body, im- 
like the comniinaions of a numt>er of the iinrlh wi iiii rii »nd 
southern FUites, liad very lin)ited powers, itn a luul unties 
l>etng rather to examine ami n | i rt cri nlli-);c<i rail«:iy uliii.^en, 
than to cadcsTor to prescribe rittea or to cuforcc reincdius, yet 
it haeeacefciaed through the aaiieecf year* it haa been in ex- 
iatenoo^ amon decidod inflaeaoa upon the nilwiqn nbjeeled 
to lla aiqwrviiton than eommiariona entnatad with greater 
pawwfc Of the BunierotM railway — rminimt created lime 
1870 it may be aald, in general termx, Uiat the aeope of their 

aullinrlly h.iH n pri'M nteil .■ihno.-t every eonceivahle variation 
h< tw< cii t)ic liiniii'il juriKi!i< lii.u nf tlic Massachusetts commis- 
^il<(l anil tlic e^i t<KKi\ c pi as rril eunfurrad UpOO aODM of tlM 
north-wc>»lcrn nnd noutln tn rumnuiwiona. 

A matter of «[>ecial imiH rinni e, in the boaiiqg of tbeao 
onatiooa of conunisaiuna enduwod with vaiiona po«er% on the 
devcihipnient of tiaM|Nirtntioa qratema, hinge* on the fiict that 
th««onrocnccmcntof flnfaropentioBBmarksanewem. Be- 
fore that period tiiciirhlef eonoem of all progrearive eommuni- 

till! w.in to [rntn lie railway ci m^triK tii in — to pet railway*, 
imncr.ily if (hiy ci iiUI, Iml to get railway.'' — while after that 
per. lid the divire to procur'- nt iv linen, which hiul l>y no mesns 
become extinct, was strungly intermingled with a |iopular do- 
termination to impoae ufion the lines already in existence 
much mon BliiqgaotchaclcB of one kind or another than Itad 
previooaly been atlempled. The variooa forma of icgulaiiott 
pnpoaad, most of wliich were applied to aome extent, coo- 
sleted chiefly of plana which liad previously been suggested in 
I'n;;liiiid. Tliey included the ftiUowi&g^ 

1. Kipial mileage rates. 

2. Rates to Iw fixed by relation to CO 

3. Immediate re<liietion of rateii. 

4. Periodical revi«i<in of rates and farce, 
fi. Ahaolute limitation of dividenda. 

6. Sivirfoa of proMahaycnd a certain limit 1 
alMiMiidthapabliG; 

7. Enforced interchange of traffic, ilirough ratea and tun- 
ning poweri. 

R. I'uhlinition of rates. 

.1. ( iiMiiiiuniioBaand eonaolidaticna with competing Kneato 

Ik) prohiliited. 

10. Bmlway comiMRiiea to be required to receipt for qnaaMgTt 
and to account for the aaroa at deelinatioo. 

Atlempta to enforce aome of then regnktlaiiB liad hean made 
in variooa atatea previoua to 1870^ and aome of tin aietliodi 

won BO obviously objectionable that they found few advocatee 
at any lime in ntiy country, but other niethoiin included in the 
aUive li^l, lh.it were never enforced by law in the United Btaten 
previous to the eighth decade, have since Ixjcn stringently ap- 
plied at vartou.s Un)e8 nnd places to railway Operations, and it 
aoemod to l>o considered a prominent part cf the duty of Icgia- 
laturea and Congreaa to devise melboda for ragnlatiug rail- 
waya and modaeof conducting railway operatiana afier tSKk 
whereas previous to that time the chief concern of the national 
and state law-makers was to devise measures for facilitating the 
construction of new lines. It in to be reg'etleil that the amount 
of wisdom and justice brought to iM>th of theae taaka fell oon- 
■idarablir beiow the dariraUe «|naalilar. 
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BvmvBr dcAdeBt in wiadonn and Joatioe the Mwnfi 
ItaT AineriMn politician in, whm he is acUng u * Uw nuktr or 

in im rxfciitivc ri\[i;ii ity, he iininlly difplftyg iMtuleneM in dts- 
c*^!!!!!^; tlie Iteiil. of |>i>pular im lif.iilinni!. Tliis is the one sub- 
ject he must undcntand, uihUt jipn.ilty of a 1<ikv of und 
power. While voUng away land granU and Pacitic railway 
•nMdie* combined, with the enjoyment of popular bvor, 
«ppo(tiuiiU« fsc «nTiobiiv ttie giv«n of gmta and anMdiaa, 
no wt of men WW* loader in tbair praiw of nwli gninta tfano 
those who quickly changed front under the pranii» af tiba gna* 
gcr agiution, and other manihetaliOM of popular Ump ftt m il, 
tr> iirooine 7.ralouR ndTOoataa of wndijr ■triniant m e feoda of 

rnilway ri'>;ul:itiiin. 

It liiis ulri ii<ly iH'cn Htatfd tlmt tlio pranRCrs demanded 
national as well as smto action for their rplicf, and either in 
response to this demand or for other ren«oni^ n committee wm 
appointed by the United Stales Senate in December, 1872, of 
which Hon. WiHiam ^nodoim, of Minoanta, waa dwimuo, to 
InvfliticBlw and nyoti v^aa th* ml(jMt of tmnpoilationlw' 
tween the interior and the seaboard. It InsUlated the most 
flaUorjitc iivjuinc.'' tliiit had rver lu irri mode into all iii;itti-'r-< 
ullV-ttitig ll,nin>:h mil and water niovemrnts, and in Ajiril, 
1S74, nmd«> a 1( nu'lliy fport. Tlie summary (■{ lU c. .luliisii pus 
includes recommendations that laws sliuuld bo |>u»«i.'d pruvidiiig 
lot the pablication of rates, tlie prohibition of combinations . 
with eomnioliiig linea and "atook watering," and the eatablish- 1 



ment of a national bureau of infomuUion cfaacgwl the 
doly of obtaining and pnfalishintMiMMllya*di Jhcta relaliiig 
to interstate commerce as woaM mmIiIo Oongiw to Icgiainte 

Intelligently on the subject. Bat the oomnittoe annoanoed 

that it wa.s of the ojiinii.ii that "the problem of cheap trann- 
portation" In tu liv Solved through competition, furnished by 
modes it Rtnted and advii<'Hte<l, "rather tliaa ta{jr dinot OODgrsa- 
sional regulation of existing lines." 

Tbeee modes conaistcd, first, of " one or more double-track 
frei^t railways, honestly and thoroughly cooslnicted, owned 
or cootrolled by the Goremmeat, mod operated at a low rate of 
■peed;" and second, on improvement or extension at the na- 
tion n1 pxppnM>, or by appropriations of Oongms, of the follow- 
in); iviilf roiiten, for the puriM«e of iiirrra-'inK th< ir i lTu iency 
118 < otiijiLlitorB of niihvuyK, viz: IkI. The .Mi-siisfippi river. Od. 
A eonlinuouH water line of adequate rapaiily from the M:>.-i>- 
sippi river to the city of New York, via the projected Hennepin 
Canal, tlie northern lakes, and the New York canals, enlarged 
and improved at the nalional expense. Sd. A rout* through 
tlie eentral tier of statcsi, from the MiMlsBippi river, via the 
Oiiis nd Kanawhn ilnn, to a point in West Virginia, and 
thence by canal and slaekwalcr, or by a freiphi railway, to tide- 
water in Virginia. 4th. .\ route from the Miiwisfippi rivi'r, fia 
the Ohio and Tenuesseo rivera, to a puinl in Alabama or Ten- 

\\<-^itf'c, and thence by «aiMl Or siaokwater, Of hf • fMji^t nil- 
way, to the ocean. 

TlieM routea were nwpectircly designated aa the 1 
Noitbeni, Central, and Southern routes. 



RIVER AND HARBOR IMPROVEMENTa 



fpHB noonneadallona of the Wiadon oomaitleaaierdsed 
-I. yttle or no direct efllMt in thawaprof praeniiqg apaady 
action orCongres.s upon thesobjeet of new railway rctnilations, 

or in Ftiniiilatiiii; tiie oonslriKiion of a new elieap through- 
frei(;lit railway l y tiie United Stale* government, or in pro- 
curing appropriations fi T the e- ins'.nielion or improvement of 
canaU. But indiroctiy the intliicnce of the proceedings of the 
eommiliee, and of the agitation they typified, may have had 
■ome efllBGi in intean^ring the vigorous efforts of east and west 
traalt linea to rednca duufges for moving north-western pro- 
duce to the seaboard to aapweedeatadjy tow flgBin and either 
on account of their recommendations or for other reasons the 
magnitude of appropriations for river and harbor iUpTOVe- 
mcnt.« began to increase with notable rapidity. 

I'/Tr.'hvc liaihiir irn[irovenirnl.'< are at once very tHefiil and 
at the same time exceedingly dirtieult and expensive. Many 
looalitiea naturally sought the aid of the General (tovemment 
in eonatnieting such works^ and to a iimiled extent it was 
granted at a oonparatively eatijr period, but the regular 
ananal aipaad llaw i formoh purposes imrejy lepwe g i te d ooo- 
aiderable sums before 1870. Appropriationa for the improve- 
ment of some of the moat important lake and oceanic harbons 
had been made hefure l.S'iO, however, and in 1828 appmpria- 
tioni were made for the eonxtniclion of the Uelaw.ire lireak- 
water, which wa-t regardtxl, during n prulraclett iH.'ri<Hl, aa the 
; claimant of works of that class to national support, on 
^of its utility as a refuge for numerous veeeels sailing 
along a perilous portion of thu Atlantic coasU About forty 
yaaisel^oed befiva this woric waa finished in accordance with 
the original phina, and wioe that tima uigent requiiamenta 
for iu extension or improvement have been devel^iMd. The 
total expenditures upon it from 1889 to June Mb, 1885, were 

the transition from sniall Kaihng vessels to large 
4ercd the original approaches to nearly every 
•J totally tDade<|uaie. They have nearly all 
*^"al outlays of varying amounts, some of 
I and notable engineering aohieve- 
for additinnal appro- 



priaHoDa to be 



of harbor improve- 



Tba wide scope of audi applications is indieale<l by the foet 

that the river and harbor bill of VW>, after k-in^; imbjeeted to a 
horixonlal nxluetion of twenty-five per cent , contained appro- 
priations for the improvement of alMnit one liumin d anvl lilly 
harbors, the amounts to be expendetl at each jioint varying 
from a few thousand dollars to $7iiO,{iOO. Bomo of thc8« har- 
bors were located on the Altantic coast, some on the F&cific, 
some on the gulf of Mexico, aome on the nartheni lakes, and 
some on tidal rivers. In a Ihw instances inpfovameata iriuoh 
are practically equivalent to the oooatruction of huge dams or 
harbors on non-tidal rivers have aIi»o been authorized. 

The river, creek, hayou, channel, shojil, and bar improve- 
nienta for whit li apprujirialion^i were made in t! .i y.rw bill 
were more numerous, amounting to several hnndreil, anil the 
Slims appropriated varied from a few thousand dollars to 
$1,087 ,')00 for a continuance of the improvement of the Missis- 
sippi river from the head of the passes to the mouth of the 
Ohio rivw. 8one of the appropriations prorida for the 

REMQVAI. OF BKAG8 

by snag boats, an operation which ba.«i lieen conducted on an 
extensive mile on western rivers, and yield' 1 ;o v\ ejttionnlly 
largo return in the way of direct benelita to owners of water 
craft, in proportion to expenditure. 

Operations of this kind liegan on a comparatively snmll scale 
some years ago, but during later periods they have been con- 
ducted qntematically with snag Iwats spedally built for the 
poipcae, under the supervision of the United States govern- 
ment. Snags are felt for and caught with an iron chain hang- 
ing in a loop from the liow of a stern-wheel steamer, and rai.'^ed 
with a powerful derrick and windla.sf worked by Fleam. '11. <■ 
trunks are often quite large, reaching in some in.-'tance.i to a 
length of GO feet and a diameter of 0 feet. Tlie snag boat II. <}. 
Wright, during eight months work in 1881, destroyed 1,909 
snags; cntoutof river banks 6,006 trees which would pnhaHy 
have finally cAve<l into the riven; and laaxmd 15 drift pHaa. 
The fl>Uowiug is as t alemeatof woit dona on the HialHippi, 
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SiMI I|H> 


76 


.aMH 100,700 





AifcHin. 

VbM 

Tlipso lal>nrg hnd nn imporUnt eflbct ia piwnmtillg {qjOliM 
and loMOsi of » ten ml mat properly. 

Otlipr pn)po!^iti(jn» r. iiiti'ni[iljii<> lim purcliasi' or iirqui.iition 
of diflcrnnt chi-si»o« of river or CAiinl itiipruvuDieiitii originally 
tnodo by e(nt«a or incorporated compknioi, with the undrr- 
atAodiog that tbcy mra henuJtorto be mtinUined At the n.i- 
tional vKfttam, anid nM to b« mlijeeled to tolb or otbar diius* 

Iheamoaat «gqMDded praiioiH to UMS ii ahmn hfUbnta!^ 
laiiriiigtalil««f 

na AooBHUXB AvnonuTioNs for thb nipaomm* or 

from the beginning of the Oovrrament, Mardi 4th, 1789, to 
Jane 80lh, 1882, bji 8ho\vn by the report of ibo Secretary oi 
W«r, tnuMmitted to CongrcM by llio Treaiduul of the United 
8UtM, Jniioiy 294» 1884:— 

AbouI 

Hew Tod(~.... flO.2S7.8ll IS 

T.B84.«n W 

4,08e.Ml 74 

S,S37,1G4 CO 

8,110.400 08 

, 8.II0.I47 39 

1572.305 00 

, 2.608,200 00 

■TatOi Qin&M XMJIM M 

TbgWft t.7M.afiOOI> 

VbifiuA I.7SI,8I7 W 

OUilnnb. 1.717.000 OO 

ODBDMttcut I.SaS^SM 81 

WlrtVlfglni* 1,531.800 00 

MWm.. 1,479,884 48 

OigifiK 1,413,608 64 

PmMgrlfmBi*. 1,188.042 ss 

Vew Jemy i.oee.oes oo 

i.oet.TM 82 

lOwolina 063,000 00 

7*i.a)3 02 

Vloride 700,350 03 

Rhode Uland 7M.700 00 

Orrnon CM.OOO 00 

Vermont flSl.ftW 20 

Kpntucky 4:.?, 000 00 

Minnie. Ill 417, iOO CiO 

ML5B;s'.iiiia SST.IHW (X) 

Ark;iri*ai Sl'l .'HjO (10 

Diitfit:'. <.f ("...;■. lublii ajl.iOO 00 

Lij-.iiii.iriu. . , 24.'i.4O0 00 

Kcw IIaii4*liirir 2W,!iOO 00 

TcnmLiM't! 8.\500 CW 

Ml«"uri 32,000 00 

Iilnho T. r.-iinry , , 10,000 00 

Woaljinglon Itrnlury 5,i00 00 

Iowa.. ■.'..jiiO Oi.i 

UiK'cllancoua 3U,ii<i7.ii<j| 77 

8ur\xya 4,U«,7l.T 40 

Bepain,Aa 8,077,157 1 2 

B 1.1IMS7 M 



Onin.l lotal $111,299,404 79 

Aft<T this report wns nindo Uie lew of 1882 «ii]>MpriiitiHl 
818,1»(!.'^,8:.', iu!il tlif Ijiw nflH-^a iippr»iprifttod tlS.ftlK.LlH, pvinj; 
» grand total of expuuditurcs for ihia purpone prcviouH to l.S&i 

TbeapimpriiitioM duuged directly to tbeitelee reftr ooly 
to the huten end rivere thet era whoOy within the levend 
atatc8,«nd thow improvomcntH nhii h are deeignrd to bem-lU 
two or more of the atalca arc grouped tugother Uiider one aggrj-- 
gata^ iioder llm taoid "m i eoe l lMMoae." 

nx BrrRRQCTENDCNCK OP RIVER AXb lUllDDR IMrROVr.Mr.NTS 

fa intriHtrd to an engineer bureau belonging to the War De- 
partment, of which General John .Netvioti, nbo had duugo of 
the aubmariiM openlioiu at Uell due, wee fat lone joue 



previoui to 1H8C the official head. Thia bureau report* upon 
ell fMropoeed river end harbor imptovemenia, and io ageaoral 
Mneedbveia an works of the kind under oooBidaratum tmder- 
takea by tlie Government, including all the harbor worlca of 

the eea ooaat and the groat lakc«, the improvement of riven 
when undertaken in the intcreHts of iiavigntiMii, nml the rjuiala 
built in connection Willi the river inijirovcnienLs for overcom- 
ing rapid.i, exce|it the Mi8siii«ip|ii river improvement«, the 
■upenrtMon of which ia intnulcd to a oommiaHOo, bat the 
acftaalmik ft appnmafaabo praeaealad vadMF Iho nperior 
iotandtoce of the en^aeer hwcaa of Hm War Department. 
The controlliiif; «i>irili of all theee labors are miUtary cnginocn 
anil army oflu ern, ii.suully Ktridnate* of Wei-t Puint, and in 
19.S4 tliero were in nervjie liiiJer llio cliief of ellgi^eer^^ 8 
(■(ili)ncls, 14 lieutcnant-coloneU, 20 innjore, 32 captniuit, 2i; 
flnl lieutenants, and 4 nceond lii utuniuit«, an Rggrc);uto of 110 
army offiocn, nearly all of whom wore erigaged in the pei^ 
Jjannaaoooflabon which boroatelatioaof one kind or another 
to river and harlxw improvements, inrludiog the ezaraiaatioo 
of anumbcrof aniall strrama, in arcnnlnneu with the dircctiooa 
of Congrcsn, for tlic purpo.«io of iu<<-eruiiiing whether they could 
Ihj made navigable. 

The whole country ia dividini into districts, which are made 
larger or imaller, according to the number of workit in procc«-i 
of construction within thenif each of which has at its head a 
colonel, lieatemmi«alonel, 4ir mxifu, or in a few eases one of 
Ilia older oaptaina. TIicm o!Bcen conduct the works within 
their diatricls, oonaulting but rarely with any other public 
authority, and n-ceivo their orders directly fnim the eliief 
engineer, in \vho»e bureau tlicro are throo higher olDcera aa 
division cliicfit. Tlie younger captains and Ueotenanls are 
aaaiatanta ol the district engineeis. 

In addition to tbcae militai/ aogimera who an permanently 
ia tit* aalioaaL aorviee^ « part of the amqr, a couldsiiablo 
aitmber of civil engtneett are employed in directing works of 

various kinds whenever liljoriil nppmpriiitii .nri are made, but 
they are liable to a fiuddcn diKiuimal u in n Mu h linaneial anp- 
p<jrt is niit furnished. 

Duriog recent years an aninuted controversy has sprung up 
in regard to the inlrinsio aeriliof this system. Antagonisni 
to it emanatas fkoot two ■oaseaik vi&, a nomber of Um 
rivil engineeia of Ow eoootry, who aOega that they are unJUrly 
treated, and that the Government is firequcntly deprived of the 
iiervicoR of ibo best available engineers, and seeond, friends of 
Viiri 'Ui ri\er luid harlKjr improvenien'o, wiio rjinv^tion the 
wi^'liim iMid rflicienry of some of the plans adopted for Uie 
RccompliBhnient of varioue purpoees. Both claasea of com- 
plainanta contend that training as a aulitaiy engineer doce not 
furnish llio heal nadiodof instmellcBteaUlliafincnte and 
complicated labon involved in the crsalioo4>faitMcial iiaifaon 
and the control of nu^eatir rivers. 

IhaspaciileprovLftions of all 

an'SB UKo uABooa bilu 
hatrftaally reoelv* severe eridelsnia from fluaabaia of both 

branches of Congress, including thone who loally VOto for 
them, as well as p^niistcnl opponenls. The aggregate rcsulta 
(if llie liarli- ir and tide-water appropi ialions itH Imlo an ini[)ort- 
anl influence in hastening the commercial development of a 
nvimher of ports or cities, and in facilitating the aubstitolion 
of relatively large steamers for oomparatively small vesseii^ oo 
the Iskoi, the gulf, and the oceans, thna cheapening the trana- 
portatioo movements idcntUlod with varionscIaFses of intaraai, 
coastwise, and foreign commerce. It has frcquenily bc«n as- 
snti .i, however, that a ( . iiisiilcr.ililo pniiMirtmn i.f tlie appro- 
pnalinns have not rendi rid any Mlll^tanlial nervieu whatever, 
and that a number of them are imule for olijecls <if such doubtr 
ful utility that they may more properly l>e regarded as traps to 
eateh the votes of national legislators, and to enable them to 
secure the good will of their constituent^ than asjudieioua and 
necessary outlays for improving riven or harlxirs. 

The tenor of ilici*e criticisms is shown by the following tele- 
graphic abstract of a speech made in Congress, May, 1886, when 
the river and liurlMir bill wBs undsr oonsidsnllaa, hy Mr. Bw^ 

hart, of Pennsylvania; — 

"No place, lie said, was so grand, and no sjiot so inaignifl- 
santitfaatitwastiol i n duded within the provisioos of the bilL 
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It vru not rentrained bj- luiy unpronouncoable uame, by any 
obscurity of situation, by any difficulty of actcetm, by any mm 
of obatructiuii. Tbe scope and purpose of the bill seemed ei- 
troordinar}-. Kver}' sort of enterprise which waa uwial in evcrj'- 
day busineM i»ceciicd to bo invoked in order to extend tbe scope 
of the jurisdiction of the committee on rivers luid harbors. 
Cbannela all obatnictcd with mud or rock or rapids were reck- 
leaiOy to be dcep<?netl or widened without regard to the ultimate 
poMlbihtics of cummerre. Canala were to be bought or built 
or svizcHl. Dykes and darag were to be constructed, in order to 
give relief to eovereign slates or riparian ownem. Numerous 
and cantly c.xperinionta, which had faile<l in the paAt, were to 
bu repeated at an extravagant cost on the Father of Waters, 
with no a^oiurance of beneRcial rc«ults to navigation. Rivera 
were to be inipruved where alone the alligator wallowed and 
the pelican ted; inlets where King Froet held carnival in | 
palacea of ice, and shores where no keels had moored, and 
which 8«cnicd as remote and fabulous as those of Calypso and 
Atlantis. There was nothing that seemed to lie too incredible 
to be embraceil in the contents of tliis bill. Such was the niea- 
■uro U-forc the House — this unpretentious roll which soemrd 
to have in it places which no gazetteer had ever nientionwl, 
and nomenclature which no polyglot lexicon could explain, 
and climatic regions where no signal bureau could correspond. 
This volume, this book, this simple scroll, though it were not 
elegant like the volumca that had the imprimatur of Elzover 
or the binding of BA«kerville, though it were not as rare as the 
Palimpsrats of the Vatican, or na interesting as the story of the 
'S]>lendid Bhilfing' cr the 'Adventures of a Guinea,' was yet 
written with co1o«snl figures which no bank le<lger could dis- 
play. It was teeming with treasures, with lines end letters that 
glistened with gold." 

Tlio Government has made appropriations fur to many 
classes of works that they practically embrace all known 
methmls of improving the navig.ition of waterways. Tl»c only 
qunliflcnlion or barrier which has been seriously urged, pro- 
vided a stream is or can be made navigable, is that it should 
be capable of being serviceable to commercial operations of 
national importance, but this restriction is of little conse- 
quence, and in a few inslanci s it has been directly disregarded, 
such a.1 the expenditure of money for improving the navigation 
of small lakes never used in connection with lengthy freight 
movements. 

XOfAnUE HARBOR IMFROVEltENTS. 

Hie most direct and important influeneo cxortiMl by the 
national system probably rclatca to the construction or ett- 
largcment of Imrbors and the removal of approaches to them. 
Nearly if not Jill the important lake, gulf, nad oceanic harbors 



have been greatly improved, espe<^atly in Ibo matter of re- 
moving obstructions, and increasing the available depth of 
channelx, so as to emure (he safe approach and protection of 
large slcamcm. Two of iho nioel iniiH>rtnnt of such improve- 
ments are those made at the «iuth pass of the Mississippi, by 
which the depth of water in the approach to New Orleans has 
been about doubled, and in the bay of New York, by which a 
large similar addition to the practical value of the channel has 
been made. Much of the work invoU'ed in these undertakings 
was peculiarly diflleult. The outlet of the Mi-tsiasippi was im- 
proved by the succewful application of a jetty system that 
attracted much attention. Tlie improvement of the New York 
harbor necossitated, among other thitigs, one of the most ei- 
tensivo rock-blasting operations that waa ever allcnjpted. Of 
the approaches to New Orleanii, it is said that on one day ia 
1850, fifty-two vessels were reported to be fast in the mad at 
the pa*»e8, while the jetty improvemculs enable vessels of 
larger size to move freely. Another notable and novel achieve- 
roent was the eongtrtiction of the Davis Island dam near Pitta- 
burgh, by which a harbor was created for that city, at the head 
of the Ohio river. Frovioualy, or simultaneously, iuiprovcnienis 
of various descriptions were pr(>gr('SAing in or near the liar- 
liona of, or iho aquatic approaches to, nearly nil the prominent 
ports of the countr}', the nature of the operations being varied 
with tlieir respective requirements. A principal end at all 
ix>rts on tidal waters was to afford appropriate facilities to 
vessels of a decidedly larger size tlian those formerly used. 

In view of the peculiar indu^rial position of this country, 
vi*., that of a nation which very greatly excc-eds all others 
in its quantity of surplus production of raw materials, and 
comparatively cheap and bulky articles, such as pctroleutu, 
cotton, tobacco, bread«tun<i, and provisioiw, and a contempo- 
raneous scarcity of national mercantile vc«8els engaged in for- 
eign trade, moat of the harbor improvements have probably 
rendered a service which greatly exceeds their cost, inasmuch 
as they have made Atuerican ports much Mifer and more 
attractive to foreign steamr^hips of largo size, and tbus in- 
creased the facilities fur a cheap outbound foreign movement 
of the cotuniodillcs our citizens wit>lied to sell. While tliis 
important purpose is served, various domestic ends have been 
promoted, such as the creation of poasibilities for employing 
larger vceecis in coastwise commerce than could formerly 
be used, and the conwqucnt cheapening of movements bo- 
tween lake, gulf, and oceanic home ports to an extraordinary 
extent Generally speaking, the imjtrovements of all tide-water 
channels have been intended to promote the main purposes 
briefly described hIhivc, and they have resulted in the removal 
of mnay serious or dangerous ubstr uclious. 



WESTERN RIVER IMPROVEMENTS. 



N OX-TIDAL river improvements form the most important 
chiKfl of questionable undertakings by the Government. 
So far as they relate to the removal of snags and bars 
on rivers of considerable con.sequence, there is Utile or no 
doubt of their utility and propriety. National aid was also 
granted at a companitively early period to the construction 
of a canal round the falls in the Ohio, which, after being 
originally constructed under the direction of a company, aided 
by Federal euliecriptions to its stock, was purchaiimi outright, 
and made free of tolls, and although a precedent was tlius estab- 
lished of aid to canal schemes, which may have had a tendency 
to cncoumge npplicntions for a daw of Icwi meritorious objects, 
the importance which the Ohio then possessed a» a leading 
channel ot internal movements jiwtifiod Iho outlays iiiodo. The 
debateiMMllMKiweB ttuit have ariM>n relate chiefly either to 
■ii , - Tir' ■ I •' ■ I- ' . „ Domber of streams 

Dulnr plitns 




and by some of its opponents at about (ISO,000,000. Aside from 
differences of opinion in regard to the probable amount of the 
appropriations that will Iw required, acrimonious controvemics 
have arisen in relation to the extent to which Icvcn systems 
should be repaired, as pjrt of the river iniprovemeuts. Before 
the cit'il war the Elates lying adjacent to the bunks of the lower 
Miesiis^ippi undertook the task of maintaining levees or arti- 
ficial oml<ankmenls, var>-ing in width from four lo thirty feel, for 
the purpose of protecting adjacent landj from overflow. An im- 
Dicnse amount of productive territory was thus made available 
for profitable agricultural opernlioas. The United Suites gov- 
ernnirnt indirectly furnished a largo portion of the nicniis for 
coniitructing or improving these luvces by conveying the title 
to the liwamp lands reclaimed to the states. 

During the war and for some years after ita close these states 
were unable to continue appropriations for the maintenance of 
levee*, ond many regions which had once been productive were 
devastated on account ot this neglect Since the lower Miwis- 
sippi river iroproventenis undertaken by the United Ptulea 
government have bceu progrcssiug, at a considerable aonuril 
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•qwnditurc, tho quceiion haa been repeatedly raised, in . n i' 
■bapes, whelber inoaey ihould or ahould not bo ozpcudiKl in 
ropairinx Uio leveea. It i« conooded on newly all lidwthat 
lh« only Icgidmato olf)Mt of tho mtifltwl oatlajra is to im« 
proTo tho navigation of the river; but on one tide it j« con- 
ti'iuln! tli.it this end cnii Im'sI lio utltilncd by repiiirinj; or orwt- 
iiig k'vci'B <jr Hubplitutcs for thorn at miinorous {xiints, whore 
they would iKi «*'*ui.ly iiirurd iiJiliti<iii:il iirutocliun to luljuecut 
lands, whila on the uihcr »ide it i» contonUetl that the only up- 
propriato field fur umionul cITurt is in the bed or channel of the 
river itaelf, and that much of the work hitherto done upon the 
l ev eea haa had a tendency to dlmlniA nther than toinereaoe 
the navi^bility of the river. 

Aatho Mi«isii<aip]>t nnd il8 tribularips drain a very \a'cy.i' ]>ro~ 
portion of the eu'.:i e < ountry, mid a.s tlie initduw of «iiti r during 
high-walL'r periodii in L-nurnious, tho dillerence hclween high- 
and low- water niiirks at some points being about fifty feel, and 
the quantity of water diwbaigod at the outlela being oecaaion- 
■lly inoieaacd to ahoat ten timea Ita loweat volmne, the prob- 
lent involved in the plam for improving and controlling thia 
great national artory of the eootinent are of ■tupendous nutg- 
nitudc niid ronijilexity. TmUnatlmna of the difficoH nature of 

Iho task a«iumcd by 



aieftimiabed by tlio following extract frootaqteech delivered 
hy one of its members, Hon. Kobert 8. IVgrlor, at a waterways 
convention held in New Orlenne in 1886;— 

"The Ifimanppi river haa three great liuilta. It team down 
ita own banlca; Uicn with the material taken from thera it 
Imild-. K!"<"At bars ftcriKW its own i)iUh; then hiuiii}; hliwlced up 
its ciiauucl with them, it overflows ils liiuikH, niid nire.uls over 
the udjacent cuiiiitry. It is a « '.r « i'.li'd ;in 1 l.. ad (^lroiig stream, 
and must be managed i« a woman manages Iter husband— 
never offering to contradict him, and letting him Ihiiik all the 
time that he ia doing as he pleaaia. 

A teach of bod navigatioo preeenta ordinarily an afaoormal 
width, numerous dividing channels, nnd bhlfUn^ bum. Hie 
lir.st Plep in tho improvement of mch a reach is to lay out a 
Ir.h k f.ir till' ri'>;ul,ite.l c)miiiu'l lUru'igh it — a tusk rc(jtiinng 
the grcMtejit t<kill luid giKxl judgnieul, as upon its wtMi execu- 
tion theauocemof all subectiuent work niu^- do|]end. The next 
atepia to induce the river to flow in the potli thua prepared 
Jbr !t| whidi is aooonpllahed by thedoaoie of all other chan* 
nels« and tho narrowing of the space on tho bar wlioro ucci»- 
sary, by deposits of earth secured by means of permeaHo dj kes, 

as open as a fi-mr, ^llr<lll^;ll \^!iii h tl.ew;iter (low* freely, but 
which check it* vi huity Inflow them miruitntly to cuune it to 
make dcpoKils of sediment. Thenu structures are called "con- 
traction works." They are in progrem at Hum Point and Lake 
Providence reaches, and in those places have been entirely no- 
eaadtal i& aaantioB aod leauil. 
I do not believe that any greater ofaalaeles can be (baud any- 

vhric ill the e.^c' iition of this kind (if work lli.iii tlii.se wl.irh 
have lu'eii mi'l aiul 4(vi roome in iJiilU rton and Stii< k I.-.uiiid 
chutoH, and on ItuU-l;- il lunl Eliiiot l.nn». In their elfects they 
have answered every cxiMsciation of ilicir construction. Three 
yean ago an experienced river pilot suid to a member of tlie 
inH, speakii^ of the work laid off at lake Providence, 
* YoaVe staked her ont right where she ought to mo; the thing 
is to make her go there.' Well, 'she ' is going there now, and 
with a channel depth nt low water double thst which she had 
biTore. The like is true nt Plum I'oint. The pra< li. uliiiity of 
uiu-rowiug the chaimcl by contraction works, and the certainly 
of increased depth from (hcMOUr thereby indmad, have been 
demoostrated by actual auBSiafc And it ia a iMoses at which 
I have never oeaeed to marvel 

Thodepoalts which fill these chutes and build banks on those 
bars are mere specks of earth. A teaspoon would hold thou- 
Kiii'l-i of (hem. .Vs the wal<'r beariiij; them plaekeiii its speed 
afler pa.saiug tho permeable diki i*, they ipiietly drop to the 
bottom like niicro-K-opic flakes of snow. And yet, the space 
which has been filleil witli solid earth hy this procosa in the 
reaches under improvement measures thousands of acres in 
■rta^ and from a few indbes to flfty feet and upward in depth, 
andwdloBtoSOO/XXVOOOenfaioyaida tncoatanls. Thewwks 



by which those deposits have lieen securc<l have been costly, 
more eo than like works would be now, and yet I think it safe 
to say that the coat of the earth fitHag has beta little, if any, 
above a cent a eubio yard. 

If the river would stay in tho improved channel prepared for 
it, the work of improvement would be completed. But this it 
will not do until aorao means are employed to ehri k the vio- 
lent caving of hanks in and about the reachei* to be iinpruved. 
Indeed, it will reijuire but a moment's attention to perceive 
that tho caving of the l>anks i.s the prime cause of all the ills 
that afflict the river. As it cuts into tho earth on one aido, and 
deepena the curve of its channel in that bend, it neocatarily 
alters the direction by which its current swings into tho bend 
next below, and so that bend, in its turn, is cut and cannl in a 
new outline to fit (he new curve of tho channel. l!y the wimo 
process these changes are transmitted to the N4V(<ond Lend Ih'Iow, 
and so on, from bend to lM>nd, as the umlulaiions (ravel down 
the back of a snake. And, indeed, you have but to look at the 
map faelbra yon, and marie the ereaoent^ped lakes ft ag' 
ments of old river bod — that line its course on cither side^ to 
see how literally true it is that the Uissiatippi has writhed Ufce 
a iierpeut in ii.s broad, blaok oaat tluaqgh all the oaatnriaa that 

have mejiKUred its life. 

As tho rivtT washes away its bank on one viJe it commonly 
adds to tho opposite shore by deposit; so that one liauk ad- 
vaaeaa aa the other recedes. But where the eavlQg ia vkdant 

it is impoKsililo for the rivsr to build the coavex aldo up to full 
bank lieigld i>.h rapidly aa it cuts away the concave side; so that 

till' iii'L r.-sn!t of the proee*..* is nn iiuri ji.se of wiilih. And 
ruiully the coarser parts f)f the e:uth l:ik. a fmia tlie cn iog 
bank are carried otdy a hhorl di.^^laiu c, mid j;o t.i biiiM up 
tho bars hetow, and as the caving is uoro active their growth 
is more rapid. 

So that we have throe distinct coneeqaepcee in s ta bility of 
channel loeatloa, {neseaseor diamiel wfaMi, and an aeeriem^ 

tion, at least, of bar formation, each directly traceable to the 
caving of the banks. But these are tbo very things (hat im- 
pair the ihainici. If we could be lidi i" il.- :ii . urt^i-i. \iould 
lie done. It ih necesBar)-, therefore, to cni|)loy cuuic means to 
fix and hidd tho banks— not ever)'where, but wherever the 
location and rapidity of tba caving are auch as to endanger the 
other iffoiflca of Iniinmaaanfc about or below them. The d» 
vices used for tMtpaip a ee m a lw jy btiith m a ttr saiei, I eannot 
take time to describe. They eonstitote a distinct class of work 
known .IS ' revi'tnu iil ' itr 'hank prt)teelion.' 

Tlie third kind of work eliiploynl i.s h \ee.'*. The Jilm e u liieh 
these structures hold in the gem nil gn uud work of impiove- 
ment bos been dcfuied repeatedly in tlie rei>orts of (he com- 
mission and elsewhere. In brief it it thlK The ordinary ll<x>d is 
the period of the riveHe greatest energy; oonfincd within the 
hanks of uniform grade that energy is made nsefnl in scouring 
and dcepotiini; the channel; allowed to cscajM' ihroiiKh varying 
and uneven de]>r( >i,«ium', not only is il.s energy lo«t, but there ia 
iM-.L^txl an irre^-riluiiiy of ll'<w in the cbasnel Wbieh tOnda tO 
produce increased dcpusil of »i-<hnieiit. 

IlMaa are the measures of improvement which have been 
reeoiMiianded and inaugurated by the oo m m i sMo n . Opiniona 
diflbr aa to thehr relative value,*hut in my humUa Judgment 
each of the thrt^ has its own specific usefblneas— the levees for 
general conservation, the contraction works for bw-al concen- 
tration, and tlie revet rnrnt to secure the |)Crmanen; e himI aug- 
ment the results of the other two. As meana to the grand end 
these three are inseparable." 

In OOBMOttan with these improvemonta, 

AK EXTE58n'E PLaXT 

wiarM|idnd,mndiaf whiehhadtobe#<BigBed,andallorwMdi 

had to be contracted for and hidit. Although a large mm was 

spent for that purpose before the work began, the Hppliiinoes 
were inade.iiuitf, nnd have l>pen largely incri Ji>rd simi'. .N.-nrly 
all the channel work ia d<jne from bo;tts, lUnI a great pjirt of it 
with machinery. A deBi-rijition of operations, as tlicy were 
conducted in 1885, says that "Uiero are floating pile drivers 
that drive piles in water SO feet deep, and into tho ground 20 
foal, without a stroke of tba hammer, hjr meana of a hydraulic 
Jet That* 81* snag boata that will Jeilc a nag out of a bank 
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InlmtiimUMnadaitiatvin atractooelhwiftiftw. Tben 

■re hydraulic pnulera that gmde cAving bukt to a flat ilope 
with water jpt!>, at a cost of 3J cenU per cubic yard, a work 
wliii h Wixilil vi'A from 12 to at) Oi'iits if ilniip with fli ivcl ikml 
npmle. TliPHf is a mattress Uiat, cttrrying ii isteaiu Inuin, wliidi, 
lioing fed wire and ljru."h, luni« out a continuouu wt>vcn mal- 
traa lao feet wide and of unlimitad length. There an floating 
maehine and tepair ■bofw; floating boarding hooeee, with ap- 
pliances for feeding and lodging, all told« naarjy 9JM men, and 
atone, bmsh, and coal bargM in great number, ^e entire 
pliuit, m iKiw (irKftiiiMNi, not including enng UoaU ln l.iii^;iiii; to 
the United Stat»<», or <'liarl«rod t«>w bout)*, cniliriin s 1<9 liargi-n, 
63 pilo drivers, 25 DinttniM lK)at«, 30 quarter 1 units, tow Lioat», 
4 ecreen boats, 3 machine-shop boats, 4 gradem, 1 pumping 
bM«,aBd 1 steam tug, making 833 in all, and npmwUlV a 
OMtOf Ofar a million of dnllani." 

TIIE TRllHTTARIiai OF TUB MnmnPFi. 
The length of the navigable portions of the Mtasianppi, and 
of riTen flowing into it wUcb are or preannubly can be nuule 
navieable bjr aolBdMit ootlivi, waa dcecribcd aa fsllowi In one 
of the reporte «r ttie lOariMippi livar 
RlTcn. II 



tli9«Miri . . . 



S.1N 
1.M1 

m 



Cmbflriwd... 

WbUe. 

WiAMa. 



WabMh MB 

Allegbmy MS 

Cblp p e» a ...t«. SO 

Iowa.......... ........... M 

St Fiaadi...... m 

St. Croix. « 

Rock M 

Kenturkf.. M 

Black (Loniilana) 54 

Big Horn. W 

W 

Tsld 



■ad 

TmneasM 

ArkaotM 

Mtnne*jU 

niinuit X9 

Y.ioo 9M 

Oaaga 9S7 

Bnoflowfr SOT 

Tallahatchia. 200 

OieeD 300 

WiMomlB 100 

Black (Arkansas) 13G 

HoDongaUda. ItO 

Kanawlia M 

MuikitiKtiin 91 

The niiluafje, :w given in the uIkivo tiil>lc, is to the head of 
navigation. In most instances that means cuutinuout naviga- 
tion, bnl not always ao. For instance, the navij;atiun of the 
Ifiaaanitpi ia broken at St. Anthoqy'* Falla, and Ifaea ia le- 
■umed and extcnda to Sauk Saplda In the Ttanaaaee river 
t!n :c ii Jill ititrrru|ili(iii ut Muscle Shoals in the state of 
Aialnuiiu, iiijil unullicr U'low Cliatlan<Kign. In llie Red river 
there is alro an inlerrapUuii of oontiiiiioiH navigation. liut 
these breaks in continuous navigation exist only in » few of 
the alM)vc tribuioriea, and can be overcome. 

Tti« navigable portiomof tbia river qprten cither interaeotor 
border eighteen atatca and two territorial. The mileage of Ibe 
navigable portions of the qritein wUdi erMa or boite eadi 
ittiite \i nearly as follows:— 



Arkanitas 1,KM 

MiiLtduri l.SOt 

Linu.'<-.ana 1,314 

MnnlHi.a 1,311 

lUinoi. 1.277 

Tennunee 1,23) 

Mi»iui|>pi. .............. ... 4.207 

Krutucky I.l'^r 

Ii>w« 84i 

Indiana BIO 



Miiuu'sula ...... 090 

Wisconsin Mi 

Ohio &6-j 

Nebratkn 40O 

Pennsylvania. 3'«) 

Texan soa 

Dakota. StkJ 

Alaliams 230 

Kansas 190 

Wast Viri?inia IW 



Hearty the laige tribniariea of the Miaaanppi are being 
lmproveid,in varfooa «ay% at th« national eipeoae. ' Special 
eflbfta are made to secure extenaive improvements on the 
lower and upper Miraisitippi, the Misaouri, and on the Ten- 
itexM^e, iiarticiil.irly with reference to the mnoval of ahoallflir 
other obBlructiuDi) from that river. 

IMrROVEMEXT OF TIIE MISBorRI. 

An interesting description of the methods adopted on the 
MiwNiri, written for the American Engineer, of Chicago^ by 
L> BbOooku, leaidaot engineer at Si. Charieay IfiMnuvoou. 
maooca iritb the Iblknring graphic akeleh of aeme of the d!ffl. 
4iaitieaeO00Unt«red at the outset:— 

"Of all the delntal atreams of this country uf commercial 



ttn lIlaHHiri haa relatively the graolcat alopOi with 

all the evils that this impllee in * rapid onmBl^ broad and 

lifting K-d, accompanied by aand-bar awl reef ftwttiallon, and 

heavy ai:il app.-in nlly i-rnitie Ii.mk erii^ioii. Its phennmcna 
are nulually iIl vcIujkiI, and tu the lujvii e il* courxe is entirely 
whinisicj\l. To the land owner it i.s an uncliained terror, with 
a mortgage nn every fool of land between the blutb, which it 
is sure some day to forocloae. Out at iU moutli it throws from 
one>balf to a cubio mile of detritua each year, from 10 to 20 
per cent is in anapennon, and (he bdaDoe rolled along or 
diifled in the vicinity nf the bottom. With thit paaaO* OUt tllO 
siHiilH of llic \A\\i\. drift l.)),T and trees in great quantity, while 
disteininati il i \ t ry wlu re tlinm^'ii t^n' wnd r, and myircely mv 
ticeable, is an untold (inantity of libra in tlie shape of graoe- 
blades, rootlets, leaves, &c. 

Place at eorae obaracteriatio point • jonns engineer, firaih 
fhtm nl«M molar, who probably haa never aaon thia atream 
before; let him lie mnsdona of knowing nothing aiwut river 
improvement, and be told by his auperior officer that this is 
tlio r< a..ir]n (> >t lu.^ -icli'i tiiin, and that previoii.» cxpfrii'iuT wmild 
b(> a damage to him; let local interests deniiiiid a change to nn 
old course which the river haa been a generation in leaving; 
let local ezperta, retired pilots, flaiboat and raftsmen, and oldeat 
inhahitanla, whoao landa have been out lell him how to 
do it, and the town oooncil naolvo on tho natlar; kta raUway 
company be vitally intereated, and ateamboat intereata captions; 
let engind ring ri'<)uirem< nts ilrmand tlie complete rectifica- 
tion of ten to iHcnly iniU-^ of river, cngting |!5,tXI0 to $ait,CXIO 
per mile, and (mly flinitM) lo (1.'>,U0() available, with almost a 
certainty that the best work that can bo placed for this amount 
will be turned on both flanks by the untrained stream; 'let 
nelbodt bo experimental, the leatilli vnoartalOf and the 
gineer obliged to (tandah aome aaaonmoeB of enooeai; let 'men 
of influcjjcc' como around, and tell how much they bad to do 
with getting the appropriation, siul liow mm U they expect to 
ilo in fiiluni approjirialions. and intr>Hliire thrir chief hench- 
men with bids for material at Utreo prices, while the leaser 
lights nige their fitncMi for foremen and inspectors; let general 
opinion a«ime that if he ia not • peculator and tbief he is 
misuaiag oppottttnitiesb and finally let him bo aaddled with a 
system of bureaucracy with which he is not iamiliar, and some 
slight conception may be formed of the position of the engineer 
in charge of works on the Miiwouri river thno jeoiO 1^1^*^ 
the inception of present iinprovenienls. 

Xotwithstanding all thia a MibstitntiiU progress and develop- 
ment has been made. Popular opinion is leoa ikepUcal and ia 
gradually educating to an appreciation of dwparpoaea which 
an impfovemant ahonld aerva. In thadavetopaaentof experi' 
m ental methods fidlare has been more conspicaoos than enoeeaa; 
this failure is necessarily ii.< : !' ut to all experiment, but it Im.s 
been most often due to in;«l. quute funds. Failure uiul success 
have Ixen iiirefully Blluried, impnjvements and new dcvires 

introduced, until at present a weil^lefincd system is clearly in 
view which a couple of yean will doohtkaadevelopintoaatand* 
ardpraetioo. Even now aome reaaonahla aaamanee can bogiven 
< if the poaribifitieB of a project and the coat of its execution. 

Based on the physical studies of the resident engineers and 
the probable outcome of present inelhud», Major Suter liiia 
cKtimated the C(>.*it of a permanent impro%'emeiu tluu hlinll 
control the stream, lessen flood and ice dangers, and provide 
ten feet nangable depth from the mouth tO SiouG^atall 
seasons— 781 miles, nt fs.aiO.na)." 

CEHERAL 6YSrK.M OF WEOTEKN RIVEK IMriUJVt^MEim. 



Hm aitido finm which the above axtnot ia i 

taina the following statements: — 

The history of western river improvement by the Genera] 



Government, if we exccjii 
recent, and its development still 
1871 appropriations were a*^ 
and the removal of chanw 
have attained wui^M^ 
be desired. 
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toperationa 
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WESTERN RIVKR IMPROVEMENTS. 



1834-44. By tho city of St. Louis alona up to 1870 ftLout 
1900,000 hnd been e^«nd«d, Md ia additMn laif* MDOODti 
by ferry and tnmfcr tamfuim tat the kHpnofwaant «f to 
haibor. Tbeae work* were the mort noticaaUa of this pairiod. 
In th« long run, they were mcMurablyntcosaiAil in accooipUdi- 
login p:)rtUir ol.jccu dctircd, but only throng pwM t mtiflbrt 
■nd cxj/duie during a lung neriri of year*. 

Most of the work on tlio Miit»ouri previous to 1677 was due 
to corporate enterprine, and waia for the correction and protec- 
tion of bridge lites, ntilway truufcrs, city fronts, and the pro 
lactkm of nilwi^ »lignnnnt io the nllcgr. Bo &r us tbeie 
vofti hftTo been ■ncpBMfh! tn rnggnuAv leeeltlifls fhejr have 
been maintained at constant expense, imt more froquently 
they liiive fuiicd entirely or boon left inland, ami probubly the 
aggrrpiit43 daniiigo from tin tn hits oiuwi i^lird the benefits. 
£vea the beet of thoin, the ^laauu d) kos at 84. Joaeph are now 
ffttbely destroyed, and the Kaanma City wocki nqdnd leiiH 
ferament^duelothesimtriaeof thisipring. 

The efaaimcter of bII thaw worin mm twentlaWy the eiaie, 
oonaiating genprnlly of lo(«e rip rap aometimea in coi\iunction 
with piling and bni^li, and ocTasiunnlly on brush foundations 
altornnted with layers of hrii.-h; fur f-horo n vctiiu iil a fn( ini; of 
loose ro<:k B<jmQlimes in c(jnjuuclion with loooe brush in the 
hope that in aomo niystcrioua way the Beat of diaaaae would be 
mcfaed. Tbeae worka call tat no apecial commenU Each 
pieee aeaawd to be pleaed eflooidiiit to the JadgneBikof the 
iodividnel in ehetie vritbeM ^pedri lefaenee to the tspe> 
rienoe elaewbeie, if Indeed !t waa known. It appealed to the 
'common aense' of ilio locality int. r< «tf>i, mnl tho mnin 
mctlioda are still upp<<rtnusl in the mind of the average lay- 
mah ami man of iitiliii'iii'i\ l'i)o ezpeiiiooeaf thii pariodia 
einuNt entirely negative in value. 

Bifar tniprovcnicnt proper waa initialed by tho General Gov- 
emment on the Wiaconain end Illiaoia in 1870-71| the Upper 
Miiieissippi in 1874, tlie ICddle Miaiiarippl, or between the 
Illitiois and Ohio, in 1872-7.1, the Arkansas ami Mi-^M ii: 
1877, and tlio Lower MisBissippi nl Memphis and N iLlc^burg 
in 1878. 

The works on the Wisconsin, Illinois, and Upper Mississippi 
have taken the direction of dyko works, in dama and wings, 
end inddeotally on the latter atneoi, of reretment. Those 
worita are oonatmcted, for the moat pert, of brad) ftaoineaor 

■nail mate in conjunction with rip rap or looae rook, modified 
according to rpsourres or exigencies, and the preaent develop- 
nu-nl n'l-riH to ho 8ulii)f<u'tory to the ofliciTS iti ctiftru-i', 'I'Ih' 
system is here e<TLainly penniaaible^ but fumisbea no precedent 
for atreams of poaitive deliilel fheiMter end nuhUe alcatnof 



oovcMKitirrAi. cakau. 

Butfjr Incidental (o itTer, harbor, and hdie improTementa, 
eod pertly as indopmdcnt propositions, Romething lm« Iwen 
dfloe and much more has been proposed, in the way of 
coring oongrcsMional apfiropriations for the conntruotion of 
Tlie moat important worka of this closa in actual 
t ere the Louisville and Portland Chnal and canal im- 
I on the lakea, by which the tonneie of the veaiela 
that can aaMy travene them haa bean fa eraeae d from n few 
hunilrwl tons to iievcral tlioiLW. 1 toii-i. 

The Louisville and Tortland Caual waa built in 1825, by the 
LooiiTilleendRiitleBd Ouel OoBpeqy, 



the Mjite of Kentucky to COUtroct e oanal around the falla of 
theOhio^neerLaaiaTUIe.atncoatof ofar IliOOO/Xia In Ihii 
oompenytbeVnIted Stetoe wee eo origlael etodtheUartotba 

amoant of $233,600. The Federal Oovemment gradually pur- 
chaaed with rta accrued dividends tho residue of stock. In the 
year 18-IC it hnd purchased the prrati'r p<irti(jti, aisd at tln'cli»e 
of tJie year 18r>i5 it o» nc^d the whole of the properly exc ept five 
bharcs valued nt t>'><JO. Sulitsequently these fi%'e shares were 
bought, and on tho llth of June, 1874, the Oovcmment ssaumed 
Atid has ever since retained tho solo management and oonlrol. 
Tlie LouiaviUe end Fortlend Canal ia the oonnecting link In 
the great ehdn of water eommontcatlon fhmiahed by the Ohio 
river. Piiriiig a rei'rnt year over thri>e thf'n.'ifind hoal* atui 
barren j.ii-'^. il throL!>;h its loi ks. The imnibcr of loni* enriied 
by thoe liM.iU was tf.fi.Oli*. I'p to tho lllh of June, 1^74, the 
toUago paid by all vensels propelled by stirani waa i'lO cents jier 
ton. From tho year 1831, when tho canal was first oi>ened for 
busineaa, to 1872, loUa rooeivad amounted to |3,157,2tf . After 
the Ckmmmoot emmned eaotrol tolb were reduced to one4Mi 
of the former amount, but even with this reduction over three 
hundred thousand dolkra waa colleoted, and suliaoquently all 
t.illi* wfre al ■oli.-lied. 

Of channel iuiprovements on tho lakes it is stated tltat the 
" draught of the larger vewcla haa always l>een controlled in a 
great meaaure by the depth of water on St. Clair Flala. Pre- 
^oue to 1808 tbia waa ontyabont 91 Aat, end hfynjcS the 
Xartlilhaa. IroprovemenU at the South PBii,«c« qy l e tedob Bi i t 
that time, afforded n di ]>ih of about 12 feet, and aliorteDed the 
di^Un^e. In 1S71 the St. Ci.iir Flatrt Canal, with n dcjith of 13 
feet, buojime available. This was increased in 1^7I to 10 feet. 
As these suceejisivo improveniculu were completed, the channel 
entrances to the important lake liarliors wore correspondingly 
deepened, and vcasela were constructed to utiliae tliia increased 
depth of the ohannale. But the ftUI eflbet wae not bit until 
after the completion of the enlaiigemant of Bt Maiy^a lUla 
r.mjil ill ISSl. rrevioim to that time Uie depth of water in the 
( juuil uiis VZ feet. It wa^ increased to 16 feel. In 1864 the 
average resisleretl tonnage of vejv.HeN ii;xx*ing the Oaual Waa 
4415 tons. In 1882 this had increased to &°iO tone." 

In 1885 some of the lake Teasels carried 8,000 tons, and ad- 
ditional improvementa, Intended to deepen cbaonela to SO leet, 
were progresaing, whld) wen expected to laed to the uae of 
some veaiela with a carrying capacity of 4,000 tons. 

In addition to these works, a considerable number of canal 
proj.< i.s liavi^ h<< ii propoiicd, and congressional aid on the ir 
behalf ha-i been earnestly solicitiHl. Tlie list inehidra the Hen- 
nepin Canal, by which a free chniwel would l)e furnished for 
280400 boata or veaada between the Miaaiaaippi, at Bock laland, 
and lake IGdiiiBBn, atChioafBt the eooalnMlioa efod^ eeoel 
between the Chetpeete eiil iMlMvnrebay, whidiwidi tax- 
nish a more oonventent outlet for the commerce of Baltimore; 
the enlar^ri'ment and niainti-naiice of th.' K; ii' ( nm! d;- 
ViTS jirojecls for coiuitnirtiiij; arlilicial water eiianncl?( lielween 
the Mi.'<*iai!ippi valley and the Atlantic seaboar^l in sundry 
states, including Pennsylvania, Virginia, and AlakMma. One 
of tho fcaturea of thoae propoaitiona ia the manilieetation of 
great reedineaa on the part of atetaa which own canals or lifer 
improvement! to tranrfsr title to the tlnited Btatee, if it will 
a^xuiiiij the ^l■.«poti^illilily of iii.iiiitiiininj; utid improving these 
works, and making tlicm available for navigation free of tolla 
end eU Other cheifM for thab on. 
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UTILITY OF WATER-WAY IMPROVEMMTa 



MAW efTortS have Hrcn niojlo tn rlirapon the ro'it of tr;inR- 
poitation to ttie pcriHJiiH ami inlcrtiiU Uireilly Wmnictl 
or to be bonefited by artiticiAl channel*, through the financial 
praeaNoT thmrlBs tiw faaidea of the principal or intomk of 
kigo •nmi upoa Iho hoif of notionri tuiMqrm To 
aome eitent this amy be traeof lill important rirer and harbor 
improTemenla^ and how Ikr co n grMgional appropriations for 
•ach purptjsea are proper or improper, and jn?t or unjust, 
largely depends upon the extent to which the advanU^ea go- 
cured in each caae are of a thoroughly national character, and 
bow Ikr the geoentl worldqga of the •yateme of wmtar improve- 
ineDta, pnotteed end pnpoMd, eetaalir do 
*fo of all daaaae end aeeOoiM. 

It ia obTioaa (h«t there aboald be e dlvidiiig line aomewbmv, 
•nd lluil the Iniiograjihy df :i very large prop'irliiin of tlie e<nin- 
try i.i such as lo render it impossilile to confr r upnn iiuuiy sec- 
tiunH, dintrit'ta, and intereiita direc t and palpnUlc lieiK-fit-i, in tliu 
way of che*pcning and iucreasinig Uieir Cacililica for trnn^porta- 
tioa»b]rany known or pciwtieal deaeriptkwa of water- way im- 
p ror a ma a la of aoffident inportanee to eom^pood ftil(y with 
thebaoaAla duit najrpoailbiy beeonlbrred upon otheraeetiona 
or intercats. It is also e^-ident that tho relative gigniflcAncc nf 
all interior water channels ha-i l)een greatly dimininhed i>inco 
llie period when Ihey fnrini'<l Ihe only piMUsilile outlet for cheap 
and bulky product*, and since many exteniive rail movements 
bave been coodiMHed •( hnrer nrtM diMi flanM ivnerilf be ob- 
tained from aqjr of the 
Vor theae and other teaaona, aoadijr 



AROL'MKjrtB IN SUrrORT OF V\R[M| ri WATKB ■rHKlUEB 

pto p oaed have been advanced. Tbeir leading faaitnre ia baaed 
on the aaaertion that wateMoate duugaa iirai the greet regii- 

lators of tho cost of throagh-freight movement*, and that, by 
cheni^K-ning the coet of lake, river, and canal transportation, a 
pirt;i;uirtit chock on ruil i II mil! be aataMlahed Oneof 

iho (idv. K .itcii (sf fiuch views says; — 

"In :i uf'w'.y -ettled country the natural water oouraca arc 
the on^ bighwaya available for heavy traaiporlation. Aa 
popnfattioB teereaaea end the ooaatqr ia derelopad, lallwagra 

are built, and, for a time, they can do all the Ixuineaa required, 
thus apparently supers«ding water transportation altogether; 
but aa the wealth and deiij-ity of population still furtlier in- 
crease the necewity for water transpi>rtation again asserts 
itself. So true is this that now on all sides wc find a cry raised, 
for the improvement and greater use of water-ways. Hie 
necesaity for pajing increased attention to our inland naviga- 
tioQ baa been forced upon the publie in thie oonntiy by the 
eomUnatioa whidx railway companiea have managed ao akill- 
flllly !ti arraiii:'' and work for their exclusive benefit. It is not 
in tll^^ ( ii intrN ul.ine, however, that a tendency to revert to the 
older :in-nr,^* nf tniimt i-t iKitii ealilf. 'ri;rr.ui;h. nil the world of 
commerce the desire fur mure direct means of conveying goods 
in bulk prevails. 

Among the adnotagea of river improvementa najr be men- 
tiooed: 1. Thef ibmUi maena for the traaaportrtkn of heavy 
and bulky commodittea, each ae coal, iron ore,aarapeBd jig 
iron, stone, and timber, which often will not pay the ooal of 
trar.f p. irlulii l y rail, 'J. They keep in check the grai-pinf; 
tendeiicie-'i of railway companies by cuutrolUng freight rates 
and faciiiticfl." 

On the other hand, the belief ie aipraaaed by varioui 
that the real impoartaoee of many of tibe interaal watc 
for the improvement of which large a ppr o p tllltiitwa are made 
or solicited haslieen greatly exaggerated; andthatin eases where 
theae appropri.iti<ms represent considerahle sunn the outlays 
would be more elfeetive, for genuine trancpnrtatii ai purjiiwes, if 
the Oovernnuiil would cotiKtniet and M]HTiite r;iil«;iy«, frer- ..f 

cbnga^ OQ a number of the contemplated routce. Aa a matter 



of flirt the rehitive utility and importance of internal water 
carrier* has heen steadily declining with the expansion of rail- 
way syslcma, and it is mainly on the lakes, tlio ocean, tbo golf 
and tidal rivena that aoeh dedinea have not cMUirad to ■ 
notable extent. 

DECUXE or STEAM BOA TIXQ OS TRK MIBBIBgim. 

A giaphie pictwe of wbatbaaoooanedoatbeapper)fiaria> 
nppi ia flunUhed bj tho fonoiriag tepoiCof ramukabynnO- 
way oiTicial, printed in a Jownal paUiabed at St. Faol, the heed 

of navigation on that riven— 

"There is not half the beoeAt derivc^I from llie MiivHisaippl 
river that the people are led to believe. I1ie railruad cumpik 
nice cany freight at aa low a rate aa tho boat lines, and bendee 
give better aenriee by fiiat time and prompt delivery. The 
boata do veij littio^ if aor, thntigh bnajnaai It is only local 
trafflo thagrcaity. And nlwt town of asjraiaoaloag the Hear 
isnottoadiedbyaraOroadt There la a auSciency of roada to 
transport all the produce the country fumishrji, and the com- 
|K-tilioii among them keejie the rntei! on a lix-'i^ with that 
ehargetl by tho boat lines. If the railways diil right they would 
compete with the boat lines while navigation is open in such a 
way as to surprise them, and compel them to tie their txwts up 
lo the nearwt awing bridge on the river, and ia the winter 
make the ahippen vrbo were inclined to fiivor boot agidnat rail 
|iay such a rale on every article they hliip thnt :t wnuld draw 
tlie life-blood from tlicir hearts, Tho raiiruuds are in a jKwi- 
tion lo do it if they wanted to. But they were built for puhlic 
benefit, and they did not apply to Congress every year for aid, 
or a certain sum of ncmj lo maiwtelii tbaoi and aaalM neoaa- 
sary improvemonla, 

No; iffaea boat Uneacan parfhimdioaanieeaf •«all«n' 
aged road extending along the riWT bank the aame Aataace m 
the bcmt lines run, then it is time canals were ran all over the 
ctmntry, and the first man to mention railroads should be 
lynched. Of course the Miasiseippi river is a strip of water 
owned 1^ the Government, and the Government does not want 
to aao it becone clcgpd with (nagt» or monnlabia growingln 
itaeaalra,flrnatfagV piaeaafardndca and gaaao. I^itmnat 
be kept in a proper Mght before Uic public, especially foreign- 
ers, so that the hiatorieal IflirfBiippi msy appear to them all 
that has Xtocn !iai<l of it. If it in kept in an iniprnveil c indition, 
and the hoata nui regularly between poirila, the railreuid com- 
panies do not care, for their traflic ii not noticeahly dimitiiahed 
by tho competition. None of the companira owning a line of 
boats running between St. Louis and §L Paul find them pay- 
ing. I'll bet yoatbcar are loaingamiegr every daj, bat f 
to nm In the hope of better timea. There b no tbreo^ ' 
ness between ."l. Ixjuia and St Paul to speak of, and the i 
is that the l<oiit lines depend almost entirely for the Irifltng 
liUHitii-»8 picko<l up between j>oints, for which they aaV w hat a 
railroad man would call a very remunerative rate. This is why 
we do not believe in Congress appropriating money for tho im- 
provement of water-waya, becanae it doea not really benefit the 
conntiy tribataiy to tlie point when the Improvement ia made 
when there is a railroad in that district, for tho railroad can 
carry all the business at as low a rate in the end to tho shipper 
as the iiKin <iwiiin^' tlie h. i;it can. Tliis, then, is only l>cnellcial 
to the few individuals wtio own tho boat transportation lines, 
and when Congrcaa makes an appropriation for the opening of 
canala and riven it is for the benefit of noartain fow imfiridnab 
wbo wiah to embMtit in new ealarprien aided by tho pttbileii" 

In discoaiing the deelfaw of ateamboat movemenle on lha 
lower Hisaiflsippi a 17ew Orleans journal states that "thiity-two 
Hteamhoat-'* tr:ide<! from St. I.ouis to >'evv Orleans in the year 
1 ><".'.<, with a total tonnage of 18,800 tons, all flnp-*^ --wr^ 
^learners. Tl>is was the grand era of steamboijf 
) fiaice \xf lo msIL The war coming aajj/f 
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LEADTSa TXFrj'EXPES OF THE F.IOHTfl DFCADF. 



After the war cnmo the milruoda, and they have almost nwppt 
it aw*/ from (bto aij. We l»y* now flv* tteuaen ia tho 
(nde with a aifad»f it IQyOOO toot, not oii»4baith of lira too- 
nac* duiing Um tee yam mentioned above. If thii does not 
demomtrale (heloasof tlie ntcamhoBt trade to this port, then 
wc am niistuki-'n. Id IK'O the htrainli' Ira.iiiii; liotwrrn ("in- ' 
cinniiti uiid New Orli iius ('[iilmn r<i :!''r h'f'aiiilKi!i(,», will) ft lotal i 
toniia^;i> i)f 23,WO ton*. All tliiwo Hlranirr!) were in tlie Cincin- 
nati and Nenr Orieana trade itom 1800 to 1861. Tbia wae tlie 
great oni in the NewOrhaoi tntda Now w« hare In thia trade 
aajr eight boata, whoaeaggMgatatoonagsaBonitta to \DflCn itm»; 
thia ihowa a deereaae of 15,000 In tbia trade, and every year 
thr riiilrnniU nro nmkinff greater inioack upon tlio tradr, f>n 
lliiit ill a few jcapi (itoainbuatA Will dlsappoar entirely from the 
Cincinnati ami New Orleans trudc " 
There baa alao lieca a veiy extraordinary diminution of Uie j 



relntivc magnltnde of steainttoat 
with rail movemeniH at Si. I.Doii'. 



nAROE MOVEMENTS ON TIIK MlSSCiOiril. 

While there hoit been a marked derlino in steamboat more- 
mcnts on the lowiT Miwii'j'iiiiii, llio itiipnivi iiu-nt-i in navi- 
p»tiiin (ir other ran**-!* Imvc li-il loan cxlt'n.tivo di vt hipnicnt of 
hargo n»o%'cni('nt« hy which largo quantities of cwd and grain 
are moved down the river, tow lioala furnishing the mottvo 
power. There waa a veiy notable increaae in the ■outh-bound 
river movement of grain from St. Loaia to Kew Orleona during 
the ten yoare ended in 1880, principally on a«M)unt of the rapid 
growth of barge and barge-lino movement!!. Illiriiip 1880 tho 
riU>.i« on hulk grain per bushel, ijt. Iahiis to New Orleann, ranged 
from 7 to !»i ccnu par boabeL Blvoc liUBTmot floaaOOto 70 
centa per UOO. 



LEADING INFLUENCES OF THE EIGHTH DECADE. 



-niK Bsantimio of a msw nu. 
fffIHE railway development of the tighth decade was aflfected 

-l by many fMiwcrfnl iiifluenceo, which led to rutnarkable 
results in tho way of ri^liuiug Uio cont of tran»p<irlaliiai, in- 
rri :i,»inti; tlio officienty rif ]>a»«ongcr Ojs Well AS freight Hervice, 
and advancii^ tho entire range of the appliances of (he roods 
oqgagad ia important competitlroaervice. It mny Le said that 
nilmgr ■mngamenta, aa lintf m now umlerttood and applied 
to tho immenae labon porlbrmod, only fairly commenced in 
or ehnrlly before 1870. There had, of oounc, been a prot ractcd 
•erics of preparatory efforts. Little by little, and step by fitep, 
each of llif imriuirrulilo di'tiiili on which genuine tulvam i'- 
nient depeiida hud grutUi.ilIy Irt on improved by progrCKiive 
lines. But thedeoiaive ailv.uu r*, by which imnienvo forward 
•tridea were made within a brief period, and the beat types of 
Amarican railnodiog nodond liw anperior to tlioao of any 
other country in thiir talation to tho moat pteawng popular 
reqairoments, occurred after the rioae of the seventh decade. 
It ia not pretende<l that every ruilrond niiil all its appliances 
were suddenly improved, for a conisiderahlo portion of the ag- 
gregate niilengo of American liin s i.n chionii ally in a financial 
conilition that forbids sweeping cbangea, either on account of 
lack of money or a determination to a^ere to old method* 
that Jure proved profitable. But tho important repreeenlative 
oompaniee tliat usually lead the van of nilway progroM ftnind 
tliemiielveH confronted with so many dilTlcullieH, ini lulling thotse 
arising from their own iiit< ii.^u rivalries!, the po]iul:ir ileniand 
for cheiip transportation from tho granger reL;ii hik to the wa- 
boanl, lilts tliront of congressioaal support of a lUfW rival through- 
tail line, and certainty of large national approprialiona for the 
Imptovemaut of competitive interior water toOim, varioua 
forma of legislative antagonism, and the money p w m u ro over- 
shadowing the entire country which was produced by the war 
deitt and tho itnigsle to reftime r>|>ocie payments, that they 
were obliged to devise iiictlio.l-, for i king out sufBeient profits 

to |iay the inierext ou an enormous amotmt of capital from 
chaigos tbni fell tar boiow the oboolnlo «oat of mofomtott in 
former perioda. 

Vndar tho ilimalna llypified Iqr the phrme, "neooiiaty iofhe 
mother of iataatiOB,'* • niunber of linoa were equal to the 
occarfon; othenwere nifa}ected to the penalty of bankruptcy, 
but the ob^ta< lrf^ ovcreome were bo nuiui i ' lus thai tho man- 
agers who eucteeded beat haili'd tho triuiiii>hant results with 
even more of a feeling of gratilii'd hurjiri.^e than I'f fuitisfoction. 
The moatponerfid single agent in promoting improvements 
trails, but they could Hot, and did not, in thomsalvea, 
» mora than a fraction t*f the advaacca that wero reqtiired. 
It waa neeeonry that the standard of all other oawntlal me- 
ehanical and engineering devi< eii, including terminal fa< ilitie". 
■hnuld be rapidly raised; and, in addition, tliat the manner of 
making up and moving train.i, and eoiiinifri iiil anil nil' 
making system*, ahould be radically modillod. To do oil iliat 



waa nacaOMiT, and yet to avoid doing anything aeriontiy in- 
juiiouB nequirsd an amomit of odminiitnMivo talent rareijr or 
never dio^iqrcd in eooneetlon with tho govommnlal opai»> 
tiona of Mm or any othor eomOrj. 
The prindpio of 

STTMrUlTIXO AKD EXOOtTBAGIXO CDHPBimoX 

had been applied to the tranapoftatico aflUn of the Unitod 
Btatea to an extent unknown elaewbavai. It is tlra only thing 

communities and govemmcnta folly believe in aa an eflective 
ngrnt in seciiriiig such acrviee as they desire. Ttiis is the 
ini aini;g of the wiile latitude given to Bi heniiiig npeculatoni by 
free railroad laws, U-gal prohibitions of the consolidation of 
competing line*, of iho delight with which announcements of 
railway wan baa firoqueatly been timlcd, of the popularity of 
unneeoomtjr new competitive routco. The Windom committee 
of 1S73 announced that it wnn imanbaoualjr of tbo Opinioa that 
"the problem of chenp traiirpoiLation ia to be solved throtigh 
competition." and thi4 declaration waa followed by the recom- 
mendation liuil a number of expensive projects should be sup- 
ported by tho National Oovemment, on the gronml that "the 
only means of securing and maintaining reliable nnd elTective 
competition between railwaya ia through national or state 
ownonhipb or eontrol, of one or moro lines, which, being nn> 
able to enter enmUnattons, will aerve aa ngnhtoia of other 
liniK." llie fillm y of the latter assertion has been demon- 
Hlrated, aiid n i klc?w coniiH iiiion has so often engendered 
serious eviln tlmt fsilh in it hiu" i somewhat weakened, at 
least to the extent of favoring tbu application of cliocks to 
extravagant demonstrations; but competition, more than any- 
thing eliw^ haa been the mainvring of oxceptionally aelivo 
eflbftatochaapontmnaportation, anditwottid be mneh easier 
at the present day than it was during tlio early years of the 
eighth decade to find any con»idendilo nnmlior of popular 
Biitliorili' v< n-ady lo nui'slion tin' pr^ ii.rii ty of gMvemmental 
encouragement of all fornix of available ciini]M!tition in matters 
rtdating t4> freight movements. 

There can be little doubt, that in its bearing on the vital 
intereslsof • Inisa piopoclioa of tlra Ameriean people, eip»> 
cially thowiHw MidiaiortMar non-competitive poinU, this 
principle haa been eanicd to damaging lengths; and many 
efTorti! have lieen made, during the hi»t two decade*, to deviiiv 
ren;<die« for injurious exeeMi-ji; but at tbo beginning ('f tho 
eighth decade tbi.'t pintle of the mibject attrartcd oompara- 
tively little attention, even in railway <:ireles, and competition, 
by hmd and water, betwci'n rival rail routex. between rival water 
routes, and between rival combined nil and walor roolM waa 
generally regarded as the poiamoont raqnirenrant of the paricd, 
for whi. h progrejwivo railway companies were making every 

I po-wihh" jjri paralion. 

These cfforti* are partly ri |:r! M iite<l on the New York Cen- 
i Iral by the slupeodoiu svUemo of laying down Cuur parallel 
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Htoel mil trucks oi « time when steel raiU were selling at an 
enorn\on.i price; on the rcnnsylvania by Iho acquisition of the 
New Jersey lines, by which a controlled cntnmco to Jerwy 
City was obuincd; the npid adoption of imuijr notable im. 
pg we m ao ta relaiiQir dalaib of m g i a i a at io o, pennanent 
my, and rolUng-«tock aAin; on the Baltimore and Ohio by 
the construction of bridgta over the Ohio river, the extension 
of lincB to ChidiKO, and mnidry exiMUwirina of its B>'titcni in 
Weatem «Utc«; and on various other road* by improvementa 
nd new ocnstiactioo of gnat magnitnde. 

Bo &r as the aoliaa of gorenunenls oo general inosporta- 
Hon yieitioM linoe 1S70 Is eaoflemed, th* tuwr meaning of 
fbe bullc of their proceedings is salwtanttally tliuc By their ^ 
staple policy of encoumping excessive competition, even by 
qurstionalilo methods, thoy iiicvitnhly Konrrate<l the class of 
evils known as unjust (iiKTimination against sections ami indi- 
Tidaal», and liaving luitl n lin;:ul foundation for their creation 
nod pecpeiuaiioa, numerous quaclc remodies have been devised 
and ap^Badwith about the dcgrae of aueeeas thai ordbiarily 
attends en^pUidnt* 

Ifodom traaspoitatiaa history is laisely made op of 

CIl.UiGES RUXO ON TIVO Clt£AT KKV-KOTB9, 

one of which is the manelous loworiog of chaiigBS batwien 
oooipelitlve points^ or to shippers who Ibrwant Imineasa qnaa- 

titles, end the other of compUiints that these reductions have 
not everywhere progresse<l with uniform rapidity in their ap- 
plication to all loraliti<n and fiiiftcn (if iihii)lni.iil''. TIilto arc 
Icgiliowte reasons for many of llicim disiiiK liims i r disctiniina- 
tiOBSt while Others may Ite unwarrantr<I, mul (^udi a variety of 
eonadaiatioas bear on the main question that it would often 
bo finnwdlintrdililnilt fhr imprrjniirril pennas, who gave due 
heed to an pertinent evidence, to decide wbetbar 
plained of were just or unjust. 



Tlie fiiit lluit onn liH-ality is a oiimpetitive jKiiiit while 
another i» not, implies that a relatively largo amount uf irallic 
accumulates nt the former and not at the latter, and )ir(>lial<!y 
the moet important of all elements of choapncas i« quantity, 
so that for tlds lesson, tf Ibr no other, the carrier can afford to 
rednoo milaafe nleotoiliippBnnaiding at competitive points. 
The Ibree of this eonaidefaffon is greatly increased by the 
economics arising from terminal facilities whirh diminish nmti 
of loading anil unloading, and from tho riHluclioni in tin' ]ir<">- 
portionate value of clerical service nt pliuos wlin.' a \.\:-^v 
amount of bu.-'ines!ti.'4trtin!Uvrtc(L The distinctions Itc-iu een tho 
charges at competitive and non-competitive points, which are 
iKisod on absolute differences in cost to the earrior would, how> 
ever, eearoely have given rise to all the violent antMlsoriniuk- 
tion agitations in various states, if competition between rival 
lines for traffic centreing at competitive points had not fre- 
iiucnlly carried down rates to figures far below thoso which 
would fairly represent tho acttial reduction in cost ariiting from 
concentrations of large amounts of freight, and if large quanti- 
ties of freight had not oAcn been cairied at catea that (bU below 
the cost of audi uovouaBtB, 

IBS OBSt* ocviboniBm 

which have left » p erm a n e n t ItDpreio are, first, the rapid cx- 
tonaiaB of ndlway Knes to all poitians of the ooantry, and 

improvement of (heir appliances; second, the eontiniMNis cheap- 
ening of (he average r.ites of important lines; third, the exceed- 
ingly rmrl iiijurifiui-ly lov»' figures to which reilurtionii cf rnles 
Itclwccu lending coni[>ctilivo points have frequently ln-cn car- 
ried during eras of railway wars; fourth, efforts to prevent ,«nch 
reductions Irom rsadiing ruinous proportions; and fifth, ttie 
real and prelanded griwaoeaib and oonMpomdiny a^latko 
and legislatian, which excessive and nnrsinnneratlve redoo- 
inntealiimi 



MAGNITUDE OF RAILWAY OPERATIONS. 



riluB reeoids of new eonstnicticm already printed afford a 
X ^vid ids* of the rapidity with which railway systems were 
espanded during the eighth decade, butaddUtonal indications 
of their nagnituda are Ibmiahcd by statements in tlie oensua 
statistics of nulroads for the year en^n^ June SOth, ISflO, which 



hh'iw i!i;it i\\ tliHt time the milcnge 



these railways during such of their fiscal years as corresponded 
most closely with June 1st or June 80th, 1880^ induded tiio car- 
riage of S90^,89S tons of fiteigbt over aa nranga diatanee 
of 111 milsa, equivalent to the movenentofSSjiM8,M6,8B8 ton» 
one mile. Ihe average receipts Ibr thia service were 1,S9 cents 



wliiLli iji;U:3 had bein coin jiNjlf d iifli r .lauuary 1ft, 

187(1; that the reiKirlnl < o^t of 1 1 si- jn i ir.ancnt iiivcj-tnit nl of tliis 
properly was $'),lS2,445,iiOG.i)3, including ri>a<i», equipment, 



Iw.is S7,.-ni ,12, of per t<ni per mile, and tho aggregate revenue, $41'^,H5,75S. Tho 



cost, cxclnsive of interest on cupitnl, was (1.70 ci.'uts per ton per 
mile, and tin' m l n i cijits, 0..*$ cents. Tho number of pa?i»<m- 
gers carried was 269,589,340; tlie average distance carried was 
lines, and miscellaneous, and 2i miles; the movamOBtwas equivalent to the transpOrtatfOO 
that theae outlays were tepveaeated by 13,618/106^264.46 of capi*i of 6,740412,002 paaasngers one mils; the aggr«gala revenaa 
tal atoGk, $2,390,916,401,68 of ftinded debt, and $421 ,900898^ was 1144,101,700; the receipts per psseenger per mile were S51 
of unftraded debt. The valuation of the ai<Mets of the whole ; cents; tho cost, exclusive of4ntanst on capital, WOB Ul oenti, 
system amounted to fii,536,419,787.74, and the actual liabilities and the profit, 0.80 cents. 

to f ">. l-2''>,72-2,5.'>0.M, which left $no,«!7 ,228.20 n-^ yr> .lU and 1. Tho rapi<lily of the railway devclppment during the cl^lA 
to credit for the combined roads. The labors performed by all decade is shown by the following:— V 

Stattmmt Showing Mib$ ^ RaHroad, ttipitat Account, £ar»inffi. Dividend; &c, at RepaiUA At Aer's JKHMial/iMk IW* Namtd. 



opwstcd. 
..4«,n4 



Tsar. 

1871 

187J 

1875 

J874 •.JW 

1876 r>.7S0 

1878 7S,S08 

1877 7«.IIS 

1H7H. . , 78,960 

lS7t) M.2SS 

IMO «M4e 



Ciplut aiul 

fUii<le<l <\*M. 

t2,0(U,61'7,e«5 
3.1&»,433,0S7 
S,7«M.54S,0M 
<,221,7«S.6M 
4,416.031,630 
4,468.S0I,in5 
4.SI»,697,U8 
4.ISW,M8,7»3 
4.7e2;60<.OIO 
4,a»7,401,W7 



l«tt.3a,aM 

4U,M1.0» 
8n,4t0,1« 

m.mjm 

497.257.am 

472,000.272 
400.103,3S1 
fi20,0l 2,090 
613,733.010 



Met 
tl41.746k«M 
165,734.373 

U3.810.G62 
1«0,S;0,958 
18S,M6.436 
186.452,761 

n0,976,(»7 
1«7.575,167 
2ll),!)lfl.724 
272,430,eW 



Total Mtalnsi.' 



Fran ftdflit. 
|2M.4S0.a» 

S40,l»1.7flS 
888.035.508 
870.400.033 

a63.g80,nt 
aei,iS7.S78 

342,850,222 
305,468.061 
3.<«,e78.1C8 
467.748.928 



•168,808^680 

isi.8oa.sro 

137.384,427 
140.990.061 
188.105,271 
186.120.583 
130,050,0:0 
124.637,200 
142,.TVl.Iin 
147.653,003 



Mrtdands 
paid. 

t80,4S6,«8t 

C4.418,1S7 

G;.120,700 
07.012,042 
74.294,108 
68,030.688 
5S.SIS.3t2 
&3,62D,a«S 
C1.6»I,470 
77,115,371 



Of all the transportatioit oervlea landarod fcr fbe American 

|j<'i >iile by common cairian, moving over land and water, an 
immense proportion fs performed by raflways. A number of 

water carriers, liowcvi-r, ii.-r ni tivi^ uvA nir( i->f,L i nn-.f-i litors moved ami r:int('H n'li rtod are al«0 Amlaliad by thO 
for business that can i>e transacted over caual, river, lalte, gulf, | statistics in the following table:- 
81 



and oeeanio routes. The figures afaesdy given in regard to the 

railway freight and paasengcr movements of 1880 sliow their 
magnitude. DriaiU relating to the character of the fn 
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rsKiauT TosKAac— cuBiricATioii or abticlis cabiico. 



Artlds. 


Grcmp 1. 


Group II. 


Orout> Ul. 


Gruup IV. 


Grwup V. 


Group VI. 


AgRTt^e 


.24,078.601 


1»2.446.04S 


15.860,652 


46.407,778 


780,001 


11.447.101 




2.767.334 


23,a03.C7a 


1.007,200 


12.273,096 


5.646 


1.806.550 




1.223.435 


3,8M..W 


352.462 


1.787.172 


8.541 


213.490 




1.004,247 


4,373.741 


03^.049 


814.758 


22,987 


245. 143 


Cotton 


SO2,70« 


957,443 


1.07».715 


362.003 


00.496 


300,020 




766.271 


5,073.225 


543,0>.Vi 


3.711.344 


i«.«n 


705,707 


Btonc, lime, cerapnt, olay, and Mund. 


0S7,700 


fl.292.027 


S3a.SM 


I.09S.I70 


6.128 


2M2.918 


Lumber and other ronut products. . . 


2.385.090 


is.oia.w 


1.787,231 


6,447.585 


29.205 


1.825.620 


Co«l 


2.073.908 


76.470.439 


2.479.308 


6.892.437 


4.604 


I.S02.056 




207.431 


7.342.843 


52,330 


72.656 


1,165 


38,461 




545,794 


8,13.1,842 


620.044 


2.153,325 


871 


900.403 




S,<S&S.51& 


II.39S,882 


452,912 


1.919.191 


41.640 


267,387 


Merchandise and mUcelUuieous 


8,351.oe» 


31.626,406 


6.948.249 


8,079.029 


516.575 


3,974.50) 














06.717 



(or inc 
I'liiird ^iMU%. 

290.««»7.3£*S 
42,003.504 
7.449,717 
7.090,525 
3.9i58,39S 
10.814,219 
9.0OO..122 
25.474,349 
80,622.899 

U.e63.r2 
17.733.566 
5S.295.918 
00.717 



DISTRIBUnOy OF TRAFFIC BETWEEN THE VARIODB GItOUTS. 

It is obvious th.1t great difllrrcnre.* exist in thn amount of 
traffic per mile of pxisling roads in tlie vari<iua group*, niid lliis 
difference! in even more perceptible in a table relating to di- 
venily of truQic, und numlier of tuns luiulcd ono mile, than in 
the above litatomeul of the tmuiber of tons moved. It shows 
that of the aggregate niovcnicnt, in ton-mile!*, ncj»rly two-thirdi* 
was performetl by 1!8,0',»3 miles of railway located in gnmp II, 
and that tbo entire movement was so distribule<l that the equiva- 
lent of the nunil>er of tona carried the whole length <if the road 
in each direction daily was in the entire! L'niou oOu tons, and 
in tho various grou|M an folloWK: (Iroup I, S24 totks; group ll- 
975 tons; group III, 159 ton*; group IV, 331 lous; group V, 41 
tons; group \'I, 'Ml tons. This table shows that the average 
amount of freight moved daily on nil the roads of any section 
was not as large a.-* the load now frequently drawn in a single 
train heade<l liy a consolidation engine, and that the average 
daily freight moventcnt in one group, in each direction, was 
not more ttian a aufficienl load for early locomotives of past 
decades. Tho contrast in tho pustienger movenieuts of roads 
of various groups is somewhat lo»s striking, but the dilTcrencc 
is great, as it ranges from the equivalent of 25 po-'sengers 
moved in each direction over the entire length of the roads in 
group V, daily, to the equivalent of 3H pa>8onger8 carried the 
whole length of the road in ejicli direction, daily, in group I. 

If this W!W not a rapidly-growing country, and if many rail- 
ways had not binm built through Ki>iir)<t!ly-<ettled districts, willi 
llio oxpectAtion that population would be attracted by niilway 
exertions and facilities, it would bo one of the greatest of 
.financial mysteries why they were constructed through regions 



Ton-mno 
(local mnd Uiruu^ :-. 

.. 1,173.001.006 



Companlea. 

Chlcai^, BiirHngton and Quiney 

WnlMuili. St. l<oui» and Pacific 947,360,5^7 

I'UiIad«lpbia anil n<<a.iliiK 834,431.905 

Chicago and North-woslem 810,739.941 

PitlsburRh. Fort Wayne and Chlcaj?.) 766.011 2(!0 

Michigan Central...! 727,254.780 

Chicago. Rock Island and Pacific 064.861 579 

Ulilgli Valley 592.369,479 

Delaware, Lackawanna and Western 680.454,6(16 

C-ntnil Railroad of Nlw Jeisey 618.117.193 

Chicago and Alton 462.829.875 

New York, Pcnnaylvanla and Ohio* 436.004,920 

Central Parillc 449.580.783 

Cljicoso, Milwaukee and St. Paul 442.907.736 

Union Pacific 430,0i54.U9 

Colucabu9, Chicago and Indiana Central 4l5,4S6.3eC 

Cleveland, Coluinbua. Cincinnati and Indianapolis 411,741,819 

Pit(«bun:h, Cincinnati and St. Louis. 381.196.157 

Dofton and Albany S75,452.''64 

Illinoii Central 335.470.869 

Northern Ceotral 272,466.907 

Atchison, Tofieka and gatit* Fe 305,174.8^ 

St. Louh). Iron Mountain and Soutbcro 353.070.85S 

Ohio and Miu<sip|il 247,323.780 

aif«ap«-ake ati.l Ohio 230,219.851 

Louisville and Saslivillo 221,928,834 

Miaaoori and Pacific 219.8*3.««8 

Miioourl, Kanaas and Texas 185.106.510 

Cleveland and PiClsburga 174.837.293 

Kan>as Pacific 157.143.428 

Central Vermont .... 146 430.8S4 

Marietta and Cincinnati 137.110,600 

, . , J . » • . 1 • • 1 . » Allisny and Pti>mieh»nno 12''.044.6S3 

Which do not furnish more busmcss than the equivalent of ^o,,., j^.^^ 127,536.878 



moving 35 passengers and 41 tons of freight over the CDliro 
length of tho roads in each direction daily. Such an amount 
of traffic requires, to defray the interest at 0 per cent, on the 
cost of Hues capiljtlixed at $i.'),(XY), a profit of ah<nit >1 ccntfi 
per toil and 3 cents per passenger on tliu coat of the linen 
per mile. 

The paucity of tho traffic of many sections and of the entire 
mileage of the country helps to explain the anxious desire of 
the managers <;f all lines to attract iinch new Imsinefis na can 
b« furnished only by participation in through movcnient*, even 
when that object can only bo attainted by enormous concessions 
in average rates per ton or per passenger per rnilc. 

Another siriking feature of the census report is its statement 
that nolwith.standing the intiltiplicily of railway companies, 
44 corporations conducted, in IKS), H>A per cent, of the whole 



lluntiibal and St. Josepli Ill,9!i7,174 

Kilehburg 100.323.290 

St. Louis and Ban Frandaco I00.l7ifi.000 

A Ikubetiy Valley 103.641.884 

Indianapulia and St. Louis I02.63.>.llt 

* Includlag tlx moDlhC operation* by Ibe Atlantic aod Great Wncrm. 

The above tabic does not fully illustrate the extent to which 
a large amount of the railway busine^ of the country has been 
concentrate<l under tho direction of a comparatively small 
number of systems, partly because some of the lines mentioned 
above form part of the systems of other lines enibraccti in tho 
abovu list. A more striking illustraliim of the extent to which 
direct or indirect constdidations have been carried, largely bo- 
oauso they arc absolutely uecereary to scctiro the combination 



freight traffic and nearly C<> per cent. <.f the railway passenger extraordinary chcnpnoss in average rates j.cr ton-mile with 



busineiw of the country, and that their average freight rates 
were considerably below tlxiae charged by the other companies. 
The names of tho 44 active orgaiiiuitions and their r«'Iative 
amount of freight buaitics:^ are shown in tho following table: — 
roaTT-roDB cooroaATioKs uaviho ovu 100 millioh Toic-MtLcs KAca. 

Aggregate of 44 coni{«nies 26.015,488,025 

PennayWania 3.105,725.856 

New York Ct-ntrul and Hudson River 2,525,139,145 

Baltimore ond Ohio I.72.S.H.15.440 

New York. Lake Erie and Western 1.721,112,085 

Lake Shore and Michigan Southern , 1,780.183.302 



an avoidanco of financial ruin, is shown in the following state- 
ment, which forms part of an important and interesting paper, 
prepared a few years ago by William P. Shinn, on tho increased 
efficiency of railways for the transportation of freight: — 

STAnilClIT tOOWIilO LE^IOTU or BOADS AKO OBOM KARKIKOS ISt 1881 Or 

TBixrszH sysTuta or bailsoam. 

, — Milo. — , , flroieamlnga. 

N. Y. Central and Hudaon River. 093 .... $2^,322,.^32 
Lake Shore ife Michigan Southern 1,177 .... 17.880.000 

Conada SouUicrn 403 .... 3,369,259 

Michigan Central 950 8,900.456 



Total N. Y. Ceutral ayatem. 



3,628 



$l>e,S72,Z77 
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' — vncm.— . . OroM carnlnct. 

New Yurk, Ijike Efie & Weftttrn ... 1,030 20,71S,ijOo 

PeniuylTanta ea-itrrntystem. . . . .. $44 2J(.7!n 

FeBaqrlrai>law««t«rntyWejn....2,5a> .... 31.058.7U0 

Total FtaioaTtTBiiUiritefn. ijm 1S,M.M8 

Total Ihrn- trunk 10^ 10,118 SIA •I^'>.371..S.<IK 

W»lwsh. St. Louis anil I'adfic S.MS 14.467.790 

Cliic*):'), Burlington ■nd Quiocy S.lOO 21,176,45^ 

Chica;,-'). KcHk IjUliJ and radfic .... M3& 11.960,(07 

Illiiul!! Cectrjl Korthern 1,330 .... IBtlllLHi 

Chicago. 8(. Loaia A Kew Orimu 

•owtbim tn .... 4fil9,W. 

I.SBl — ^— 10.7W.J06 

ChicaRo and Kortli-wntf rti S,27<i 19,334.072 

Chicago. Milwaukee an.i St. I'ttuI 4.261) 17,0fiSt4ai 

Miasou'i PaclflL- 1,012 .. . tS.rWi.r*N7 

Laaatd and oonlroUad liaai i,77S .... 19.0e7.484 



M 

l.,tui*i illt nil 1 N.i.liville R.xilrnuil, 

and . iri>-< :i« 11-1.1 ll■>^^•.l^>y,,^c. 1,872 .... 

l/OHi«v;lle, Cir. anil Ix'xitijrlon. .. 272 .... 

Na>hr., Cbatt«noog.i A St. Louis. 531 .... 

tivorKia Railmad M-^em <i4t 

3.054 

Union Pacific. |iru|>er.. 1,831 .... 

LinMlntalimt 2,440 .... 

4.270 

Crntrsl Pi„ iCi. 2.874 

SuuUjcni i'taAc 1,181 . . 

Total, thirteen •.v>t«-mi M,flV 

Total of United Btatas in 1881. of 

which eaminga icfiortad.. 
rropoitioa Ibiitan tgtHim 

towfaate..... «IM 



tl0.flll,$90 

I.IIW.II2 

2,'iV,.lVi 

»24.25R,RI7 

7,«>S.9»1 

•24.004.101 
3.433.M5 



31,887,753 



27.690,046 
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REDUCTIONS OF RAILWAY RATES. 



IN view of thp Rtfttcmcnts heretofore published relating to 
the cost and chiirgcs of freight niovonionts l«y vnrioug 
methods, doling tucceeding dccadea, it u evident that no fear 
tore of motlsm progress affordt giwller came for geBoimnr- 
prin, <ir bfli eieiciied a nan itaiMBdouii intlumoa opan 
th« entire induatrtal and conmereial devi>U>[>ment of the 
I'tiited H(«tcf<, than tlic w.milerful chca|iotiii)g of avcragn rail 
rat<>.H MI1CP Isrc. If lht> fiili Hignifu-once i>f the Btjtlislics hear- 
inx "11 tliin iMilijeet was fully understood, a bcttt-r appreciation 
of the extraordinary- and unpreccilented achieTeincnU of the 
leading American lines would be eecured. Whatever elao may 
be aaid at their mctboda, oo intelUgent man can qneitioB the 
oompletMMM of thrfr raeponae to the moat impenthre of all 
popular demands, which was for cbcap tnuwportntion over 
long dintanrpa. Their daily tawka, na freiglit carrions, involve 
perforrnanci-i wliirli wonlil liuvi- l-eet> C'ii)"ii.l'-'ri.^l tninu-uloua 
in any firmer age, and tliu aggnpaln railway Iiuck Rilimlly 
perfi rin, ill productive labor, much more real work, bo far ax 
work cao be meaaored b/ diaplajra of pbjraical forces than all 
All tUi^i eawMecad, (iMgr an the 
I of the eonntir, «bd if dio fheoay AtToied bgr 
alt inliuantial achoob of political aoonoutata, that traniiporta- 
tion !• one of the ni '-t important elements fif prriiluctin!!, i-i 
corrcel, thcy are, »ulM(untKilly, leading producers of all cla-Lii-a 
(if I nlky mining, manufacturing, and agriculttiral ptnpic*. It 
would b« folly tu protend that they raiae wheat, com, or cotton 
or make iron or textile fabric*, bat it is indisputable that thcy 
fluniab IndiapenaaU* ftcQitiea^ of great intrinsic value, for the 
performance of all important labors, hj th«r cheap concen- 
tration of raw materials and (li.«tribution of the finished fruits 
of «ki!le<l iiulu.itrj-; hy forwarding the Rur{)lug yield of the 
Cimicr til market, and carrying back to liirn llie wan s of the 
mautlfacturer; by rendering possible any nml every desirable 
aMamalation of population at mining and conimeRUl Ot 
other eentrea. Uany of tbcae labors would not be rammeni- 
tive todiipperaif tbiv oouUnot bo perCmmd atexoeodli^y 
low rates. To attract buiineai, it ia not only noeeaaary that 
lengthy lines should be built or controlled, but that much 
frei.nlil !-h.iuld he moved f ir n ^nKiII renumer.ilinn Tonnage 
can only be materially increased by enormous diminutions of 
til* ataiidaHla of eheiflaa whiflh fonMil7 prevailed. 

IMMRT ii.Vi F. OF fHF.xr Tit AXSrHItT-^TIi iN. 

An ancient orat4 1 r !i.:uil lliul action, action, action, wan the great 
TaqiMteotauoa»i>'. um) a fitni<iu« warrior declared that money, 
money, iMnuiy, was the tiling which above all others be needed 
to aehloTC Utiiodmi n the mS&n baiinea men, and the leaAnc 
indnatrinl i;piiits of the United ^uto!<, have V>een <lec1aring 
ever stnee and even before the century began, that chea|i trans- 
lir.rtjitiidi, cheap Irancpurtjitii ii, i li. iip tran.'portation, wan the 
iiioet vital element of Ameiicou progress. With cheap trans- 



portation the treasnren of the mine, the bounties of the hard est, 
the fruit uf tlio loom, the mipplies and product.t of the furnace, 
can be moved over thousands of routes which are hermetically 
aaaled to wagoo-raed and other high freight tariff opentiain. 
The dormant resources of famwuerablo localities can be pro- 
fitably developed by the aid of cheap traniT>ortation, and never 
without it.i* indispein^alile iu-.siftaiK e. 

It in only during a conipamtivcly late i ra limt average 
through rail mtos have fallen to the low tilniulard that now 
prevails, but the tendency townrdi* a reduction has been so 
general on important lincF, except when il was iiilemipted by 
ancih eventa as the eubatitution of greenback for gold valua- 
tiona, or by temporaiy reaetiona, that imaiatiblo faiflacaeea 
have been promoting such reductions, the main agent being 
competition, not only between rival lines but between the 
competiaf lecfoaa thegr aaiTO. 

m nu EKTiRK rxrTEo eratv 

the conditions fmanioB ratea aio so diveraifled, that a notable 
eeotiast in th* nvaiage laieB of fillbient linea, and the Uoca of 
diffiBrentgraap^isiaevitaUe. The extent and naluto of these 

variaUona <a Indicated by the fkct that the census report of 

IJWO on milway.o, flh<iw.« tiir iiv<.rn'..;<' rrt (■;[ !•■ i f nil the mil linca 
of each of Uio groups in that year to have l>oen a» followft:^ 

RerelpU KKvipu 

Iier ton per ii*«wnf»T 

Gniofa t"*"' milo prr mU« 

mi>\<nl. uii>ved. 

CeaU. C'«uti. 

I ,., l.M S.23 

II , , I 02 2-21 

III 2.15 151 

IV 1 SS 2.S9 

V 12 67 6.10 

VI 257 .'»43 

The average receipt.^ and eotl (exclusive <if fixed charge.-. Ac), 
of the c<mibined lines of the country wa.^. n.-i li iluis - lU ceiptu 
per ton per mile moved, 1.29 ccnt»i cost per ton per mile 
moved, 0.7S ocnti; net leoaipts per ton mile moved, ()..').'< ceot^ 
receipts per passenger per mile eanied, 2,51 cents; cost per 
paaaenger per mile carried, 1.71 oents; net reeeipla per paswn- 
ger per mile carried, 0.80 cents. Since 18S0 the a%-erage rate of 
the freight movement of all American lines haslwen materially 
riHlue«il. In 1*.S.' il nu- ri'tn'rleil tu t'l' 1 - n-iit.- Jn-r t<iii per 
luilc. Fur nilise<juent ) ean< il wii» rel")rte<l to he k-i-s than one 
cent per ton per niilc. 

One of the moat striking condensed atatemenia of the ad- 
vantageooa rcsnltsof the cheapening of rates ia tbefcHowteg 
made by Edward .\tkin<<on; — 

"Had the ratea < hargeil hy the railways in the year 1881 been 
the Fame .i • '.in' mtes chargeil fri nn ISi'/^-i'.'J inL-hi>ivi- (llie latter 
being leduceU to a gold basis), the sum of ttie charge of all the 
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nilmmyi '/( Ut« riiit«d MktM tijr taoring loerchwdiae in ibe 

vutiM iiatr tl 3Ti.O0O.OOO 

It wm ia taO. 4aO.0Ci0.0o0 

Tkc illlbfcnar, unoantJflK to mS.OOO.OOO 

f.tCfmin Uif frijtir*; turn of all Ui*- natir/nal, itale, aixl municipal 
Lax'r* ini(i<jM4l ui^^n the ii«'<{>!<' of ihc couotiT' in ih'.- aaineycar 
the aum of |1f/i,'//),<0>. AI! Uim l^cifij; aLotil |72ri /.ri>.d • i." , 
In an a<l(Jri«a d«.-]iv«.T«.tl lo the Ameri'-an .'^<it'ty of Civil 
K»ij(in«*r« Ijjf O. Chanutir, in May, I--'', tie ftirni*ht<l Uie fol- 
lirwini; tahlf >d Ain<>rican railway average freight chargea, ex> 
jitTucs, and pr'^l in the years nami-d: — 



H<iit<- uf IllinoU 

HiAlc »r Ni'W York 
Buto Iff N. w V-irk 
N<w York C'<:iitr>l.. 
B»l« 



ttkr. 


K4> Bill*. 


<<• J«-f 
kl> lb. it. 


rw. |«r 




1 117 


OM)l 


0316 




l.«>3 


0C32 


0.421 




1 029 


0 617 


0411 




1 U« 


1 (HO 


0 771 


IN77 


1 05ft 


0781 


0274 




OMO 


0«90 


oao9 


K'i 


07'Jft. 


OMLv 


0 255- 


IH7» 


0 im 




0 2IM 


IhTO 


ti.nn , 




0344- 




1 073 


o«:^ 


0 4«l 


!><;!> 


o.7ao 


0.430 • 


OS* 




0 7<jO 


(I'M. 


O.tIO 




(itei 


0 7J5 


0210 






0 407- 


02H& 


1M71* 


0»M2 


0 3W _ 


0.244 1 




(J i>7 


0 575* 


0122 ! 




1 fJM 


I) &6H 


0.400 , 




1 Ii20 


OGIO 


OBM) 


IHT'J 


1 :s> 


0041 


0.779 1 



(•<• 



\mV'- Hr.i.re 

Clrii'lnii'l. f'ol , ( Itirlriiiali an<l Iml . 

(.'Iiliax<iaii>l Altoit 

Illlrnj(a*'rtitriil 

Clilrai;«. Milwaiikrv an<l (U. raiil ... 

Tht' I'liili-il Hlj|l<'ii<-r'tiniin rf|>ort nn rnilwayii for ISNIrofiorU the 
iivcrHK" niicijdH |i«T Inn |ht niiltrof liflifu rif the largrvt freight 
rnrrii rn, rcpr< iii-iilitiK<lifr*.TL'iit cIiu'M'h nf rtim).^, in thi- (-cumih year 
tolKiiwrnlliiwai: i'<-nnMylviiniii,OK'.ti'i'iiti>: New York ('« nlrul.O.M 
criiln; l.iik<i Hliorn, 0."U rr^nl^; Ni-w Y'irk, Ijikc Kri<i iiml W«'«t- 
<Tn, UM crntx; lliillinuiro ami Ohio, i-i'ii(i>; (%-ntriil riu'ifir, 
t' r.) i cnln; <'liiriino, ltiirlint;ton niul tiuim y, Ml cotitx; Iliilii- 
<h'l|ihia rihI llriiilin^, 1.01 i'<-nlx; Chii'ii^o nml North- wenlern, 
1.17 ri'niii; t'nii>n I'lli-iflc, \.W ci'iilx; <'hirii;^-o, Mi|wiiiik<>r> nil<l 
t^(. I'liiil, X.li o'IiIh; Chi< ji;;o, Ito. k Ihhiiiil nixl rat ine, l.'JI 
ci-tilx, Wiihimh, .Si. l/olliaNnil r.irilii', O Ml ('i'iiti>; Mi«-liipin Ceil- 
trill, t-i'itiK; Alrhiiuiri, To|i<'kit iiiui •'^mila Vv, ".it* rriito. 
T)i<-xi< IIAi'i'ii roiwU niiiihi a fri'i^hl inovi'ini'iil i'<|itivnli-nl to 
t\\.w, |i<'r ri-iit. of till! niinilN'r of Imiit nf fii'ixlii moved one 
inilai hy nil llii> rniUay lini-i« of Ihn riiitisl .^(iilrn. 

MtHI' AMI n»rr Till NK I.I.Mit. 

'Ilio iiiont ImiMirhinl of llio rmliii'tiniiit in mto* wont thofii* 
liiiiihioii (ho o.iht niid wi'xl trunk IIiii'm ami tlx'ir wrKlcrii cun- 
iii'i'tioiiK, uikI mi llii> KriiiiK'T roai|>i. Tlui followiiiK talili'N IIIiik- 
Iralo Kiiino of (Iii> iikmI KirikiiiK fiiriK ri'lnliiiK lo tliniinuUuil of 
I'harK''" 'Did riiiil<'in|K>nuH<iiiiit iiMTt<iim< of IriitlU': — 
TRi'MK imn, 

.SViifrmrtif $h'iM*inif tkt Unffih vf tU tinrt^ r*tmirifia /ran frti^ht^ tOh» t{f 
Jlin^Kl iNMiv.f, /,iiir u\»yrd «iiiit tnitf, #vif tiln./f /i^r li,ri ^trr iNl//, rrpf»9*» 
ftri l.iii Iter milr, <iri<( uri #«iriil>i.r> f"r Ion l»>/i> •>/ nil fi fi,ihl m<iiv<J 
KM ihf \rw l iiilr iViilnit itiiil llurimn /I'lryr Kuiltmul l)-nm If-.'i lu 1x14, 

■X 

u 

I «'I1 
I l<,1» 
I Ml 

I I Ml 

I /It I 

II AMI 
II . 
II •• Ml 
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.SfaUment tkoteinf Iht a/ ib ftact, eormiij* frvm f r tif i l , ^ ^^ 

fjtujhl mvTtd, Umt rwrtrl on* mUt, earmmft per tarn per mA. tr^nn 
per ton ptr mile, and net earninfft per to* per mJe 0/ «0 /m i j i t mi^. 
on the .Vnr Vort, Lake Erie and Waten Eaiiroad, frtm USJ to 'Su 
indueirt:— 

H -I 



Y**r. 



K 



1852... 
lUiS... 
I<»4... 

IS55... 

ii>.'je. . 

KW... 
I<i7... 

i«a... 
\m... 
I mi... 
1 M12.. . 
i>ia3... 

INA4... 

\m. . 

!««... 
1«17... 

ims... 

IMIIO,.. 
1170... 
1*171... 
1172.,. 
1173... 
1«74... 
1)176... 
IH7II.. . 
1W7... 
IH7H,., 

Im;h... 
mnii... 

1«NI... 

IHH-.',,' 

iai«:i... 

IRH4 .. 



405 
49S 

49>1 
406 
4UH 
496 
468 
55U 
530 
559 
550 
ej4 
024 
024 
773 
773 
77.1 
623 
S40 
914 

ino 

U'lll 
912 
U17 
n.'i7 

IIJH 
ll.'H 
«MJ 

llH) 

I.IMI 
l.O.II 
i.DAI 



? 

e 

nr 



11.883,196 
2537.215 
3,659.590 
3.653.002 
4.54.V72! 
4.097.010 
3.M3.3I0 
3,195,8(iO 
S,«S4,343 
4.351.464 
0,642.915 
M.432.231 
0.855,088 
10,720,264 
11,611.023 
11.204.060 
10,780.978 
10,583 71M 
11.1>13,M7 
12,801,090 
14.500.749 
13.015.N)7 
13.740,012 
12.27«.;t»0 
ll,42M,92U 
10.617. 807 
11.914.480 
r.'.-.'.-l.'..4Hl 
14..1in.ll.'V 
lA.1l7'l.ft77 
I4.«l4i.f.'» 
lft.W.141 
1 2,1111.1. il>7 



436.460 

6.11,039 
743,250 
843,055 
9H3,2S1 
978.067 
816.064 
809.O73 
1,139.554 
1,253.419 
1,632.955 

I, 815,096 
3,170.798 
2,234.350 
3.242.972 
S.484.540 
3,908,243 
4.312.209 
4,852.506 
4.844.208 
5.564.274 
6.312,792 
«,."lft4.276 
6,2.'tO.»43 
0.97-2.818 
6.182.4.'V0 
0.150.464 
8,212,041 
fl.7ir>.802 

II. iVin.823 
1I.81U.238 
11.1W.'i490 
11.071.038 



E. 

r 



06.097.696 
101,036,522 
130.808,0,14 
I50,673.<W7 
163,458.043 
165,100.850 
165,896.636 
147.127.030 
214,064.306 
251.350,127 
351,092,289 
403.670.861 
422.013.644 
388,657.213 
478,485.772 
940,888,422 
695,009.225 
817.820.190 
898.N».718 
807,440.72S 
950.708.902 
2.032,986,809 
1,017.420.238 
1.016,618.050 
1.010,431,921 
l,114.5se.220 
1.234.703.718 
1,5(»,222,417 
1.721,112 095 
1.914.394.865 
I.9S4.3S9.710 
1,979.448.428 
1.794.946.519 



-rm^mSM.— 

m Z 

i I 
S 



1 »«s 

2. 496 
2.578 
3.424 
2.477 
2.457 
2316 
1.621 
1.814 
l.TTl 
1.892 

2oes 

2.335 
2-761 

2 427 
3.038 
1.S09 
1.539 
1.333 
1.442 
1.927 
1.116 
1.311 
1.200 
1.0O8 
0955 
0 973 
0 7B0 
0836 
0.805 
9749 

0 7fe 

0.719 



I 096 
1 ?77 
I 40( 
1.156 
1.169 

0 997 
06«» 
1.341 
l.OQl 
0.»9 
09M 
09C4 

1 45« 
I 9M 
1 654 
1.47J 
I.S39 
1.171 

0 97S 

1 013 
0979 
O900 
0 913 
0.956 
0885 
0.752 
0.674 
0.561 
0 534 
0.529 
0.526 
0.632 
0619 
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nirtlnnt^it nA.iiri'ijr Ike rtiiNi'npt /ro«n frrifkl, ezprntei nf the tamt. t^t 
iMitiVil iiiif iin/». •M<n.i|rr Mirniiiirf per Ion per mtte, arerafe erpouet 
lim ivr milt, nivi.i.w hW Airnin^J per Ion per mUt, and total lont mtti 
»H lA< I'rnntjilnMnn Katlr^md/rvm ISM fa l,*Si, inelunve: — 



— Per mlle.- 



ttai. 

Ifi.1 
I n.rtl 
in >l 
Imi 

IK'UI 
l><l»« 

iml 
iml I 
liaM 



f.rl»li| 
|.'.MVX.»»l 

. :«. .'ii,'>>-J 

. » :i;4 041 
. ,i..'>;ia, ><il 
. :i.".ii m 

, 4 I'M TM 
H UK IIM 
r tkin l«l 

, K.lkU.MH 



IVin Ini1<< gv. 

102.171.313 
U»l.lCl»t..VH 
lSi>.l>;H..%48 
|H2.r.M.7.W 
|!^V.Vt.1.1«» 

1)14.11 • om 

3M, 



>Uirn- 
lnit«. 
t till*. 

2 746 

370: 

a 411 

ilSl 

3i>:7 

1 v- 



Ex- 

IWIItM. 

1.662 
1.063 
1 536 
1.2«» 
1,17« 

1 i:-' 



CcnW. 
1.084 
l.CMS 

0.075 
0.S03 
0.851 

0,T'<1 



36^.a* 
454.»i 
836.51? 

1,046. S( 

1,170, 

I,346.S: 



REDUCROiW or MAILWAY RATEt 



S46 



»— Per u>n mil*. — . 
v.«i»i.* E»ni- K»- Total 

Z^fi Tunmllcagf. Inir-- i-nv-,. |.jiiii.|t«. 

cani.ngj. Cmiv i . iii.. c.m.. 

IW 10,3«l,9Pf> 42D.6r.2S2 2 l« 1 S71 0 VJJ l!,rvS5,37» 

l-aii ll,ia3,M» 4Jll.WiU,.1iO li Uij U 0 Z.J.Vl.T'W 

ism; 11,700.21)4 513,lO'i,lHl •^■2X2 l.f.'l O.tm .H.lSfi.iW 

IftGT 1I.8S2,,K)0 .'ki'i.O.'i-.SlJ 2,092 I..VU 0..>4S 3.70!»,2:4 

l»6S 12 8.12, l''-"! fiTS.TT.'i.SeO 1 tX>5 1 .'4!) 0 G57 <.*2T.S.H4 

1SB9 12<n:.u'i7 7.12,711.312 l.TI'' I iKi 0.518 4.901,095 

1870 12.7:'l,IiVi 825.9;0,a>2 1..M9 0 MOH o .Vil 6 427,<01 

1871 H.0:)2 .Vi5 1,011,892.307 \.3f<9 0 .^74 <> MT. r..575.S48 

1872 J0.8.V\HU1 l.lilO.m. Or.fi 1.410 0 7,fH4.778 

1873 19.G08,JM 1.3*4. Ml. 1)70 1 416 0.S57 0.559 0,211.234 

1874 l7,22:.S'i3 1.372.566,070 1 253 0 74S 0 5117 8.020,946 

1878 15,611.711 1, 479,414, 4i« 105* 0.010 0.442 0.115,308 

1870 14,53U.7t*4 1,<VJ9,7I2,021 0 S!>2 0 M2 0 310 9,922,011 

l<t77 ll,i>)2.;(i;> l,4:t4.7!-iS,l'.M U :ivO 0.M2 0 128 ».738,!!0S 

1S7H . 15.904, .Hll 1. 7^2,003, 131 U 0 4K3 0 135 10.940.752 

1879 17 010,9*9 2 l.T<i.70.'<,RS7 0 7'»i 0 427 0 :i«9 13,nM.04l 

18!>0 20.231.018 2 ■298,317,303 0 0 474 0.40<1 l.';,,Wl,:SS 

1681 12.400.120 S.lW.lSM.TOl 0 7y9 0 4 37 0 Mi IS,'229.305 

1881 23,617.178 2,879.542,701 0 817 0 473 0.344 20,3-30,399 

tan 24,'3fl.7K9 2 'JOiJ, 802.507 0 810 0 477 0 312 2l.(;74,ll>J 

UM 22,823,329 3,0*2,499,910 0 740 0.441 0.2II0 22,.VS3,M25 

SBDUCnON OF FKUUIIT lUTfS OX TIIK 1X>KI>YLVAMA R.VI1.80AM 

Mvuunc 

ThaldteiNililldMdlMlowilMnnnpldgfOfrthortrafl!' , m^ir- 
vekwu redneiion of iwte>, mi! imtnenM •om* mvH in - m i | ] m r-* 

and consumers hy t\.<-'o- rishiciioui!. It will In- fccn iSkiI uu 
lha Pcnnsylvjuiia llaiiroml divi.Kiiin llio t<il;il iiuuil>tr of t</iia 
moved one iiii'n in 1805 WM iJlifO^jii^); lluit tlio avcmgo rato 
per Um per mile rewived during that year was 2.0<»5 c^nta; 
Mid that the aggregate Mving or reducUou on the total quan- 
liliM moved from IfifiO to 1883, incluiive, in comiMiriion with 
Um dui^M nada in 1895, iwefaed th« Ur^ a^gngflbB of 
|M^7,48fi 'JC. n,<' t!L\:.,' or eUlement U «!> f .i:u« 

StaitWkmt fk^vjii^, f'>r t'Xfh yMf /rom 7.^'".? io 7.*.*"^', i.i:nj.«[rr, o'l l\e J*cnn- 
tyininia JiaHriHid (/iri^tun. I'lf. nu'iu'-'r ,if ti.i.t c^^^i.t ir.in-ii /jne mile, 
Iht r\!ie jirr r .n in>Vi-, and Utt amount uj' riiiuction in any fn'ren f*ar, 

u-iit cl„irii«l in 11>CJ: — 

ArrraRD AmMiMoric- 
ToMI teiM '""^ doelmi vuch 

ini;e. if imi. 

1S65 420,oeu,2no 2t»-. 8 

1M6 61S.103.IM 2282 I.OGJ.Ul 35 

1867 805,f57.l<l 1 2.002 S.241.219 27 

IB«8 C75,77.:.,»iXi 1.900 &.12D,12ia 50 

IWn 75>,71t,312 1 718 7.12^,176 12 

UTO »23,1I7!J,C.>2 1 '>49 0,217,933 30 

IR71 ...I,011,ia2.207 13K9 12,911,744 60 

1H72 1,190.144,030 1 416 14,RC4,«E«0I 

1873 1,3S4,831,«70 1.4IG 17,29*1.551 31 

U74. 1,STS,S«0,97« 1.255 19,.353,I94 30 

1S7<...; 1,470.414.460 l.OSH 23,774.190 47 

Ura.../ 1.029.742,021 0.882 28,805,326 03 

1877 1,404,708,108 0 080 25.187,349 61 

IKS 1,732 003.131 0.018 30.2S8,0M 70 

1870 2,irn 7UH.887 0.7M 38,9SS,088 01 

inao ...2,29a..'!17.32S AW) 41.0S4.9U 22 

18K.4SS,TM «.m ajm^W 84 

a^an^m omt OkitMM ii 

Tola! reduction for 17 ;ean »382.»47,4t6 20 

The table alao preaeoia fitcta worthy of careful oonaidaiation 
ta iia atatament of the total number of tona moved OM wile 
iurioguudifmt. The main portion of UuimomMBt was of 
hwatiiaai orisinaUnK in Pennsylrania, and the growth oftraffic, 
iherefure, rcflocts the rapid ndvaoce of varioni fomia of in- 
dustrial development. 3I;iny minea arc opened, many maim- 
fiictorics e<tiihli*he<i and eiilarpxl, many furot-t l ul d iwn and 
converted into furniture or building material, and n>any other 
Ibrma of indintry are vitalised, mainly on account of the oi>- 
portniiiUtM for reaohkc prafitaUe mariceta which am far- 
idilied bjrdmap tnuMportatton. Thelhet Ihatlhennmbarof 
tons moved one mile increased from 430,000,900 in 1865 to 
8,879,542,701 in 1882 is a JGur indication that the volume of 



hndoeas tranaaeiMd bj the ablppara incraaaed nearly aev«n-<bid 

in aevcotpcn yrara. 
The nio.'^t p iUnttoanaa of the rapid Indoatiial advancement 

whii li chararlcri/cH the ago is, indc»-<l, llin eitraordinary chei|H 
ni*a of nn"l<>rn mil tr.uifpurtntioti. Frw porwtis re.i!iMS the 
full fortn t)f tlio r'HitnL^ts Ktwci ii jiro'i iit and f irnu r nn thods 
of moving freight. Thu average mtea on tlio IVniiiiylvania 
Railroad division represent less than the sums formerly chai^ged' 
by tumpllte eompanioa Ibr the privilcc* of hauling Coocataga 
wagons over the improTcd roada they oomtnteted, while for 
many wagon movpmriit'! tl .o ratp of from twenty to thirty cenia 
per ton liiiU', and during unfnvorahlo i«?B.»on» mnch higher 
rates, wen' (.fii u charged. l;< :'iri^ iln><>iMof cannlis and mil- 
ways many fornks of production wore stilled by l!ic cnornnnw 
cost of overland tron^rtation. 

An indication of the contrasts between the railway charges of 
the prcaaat day and inch eitanaive wagon morementa aa are 
still made ia fumished by aalatement published in the St. Taul 
Pioneor Press, of Jfnrch 2d, 1883, of bids for the wagon freight- 
ing of United Stiiti'.! pi .\ crnmcnl stures on riiiil**?! in MiMiirmita 
and Dakulii, wUiuh wire ()[Miu'd I'V the rnilid .'^lul<•» ipijirier- 
master at Bl. Patil on Marrh 1 st, 1 ^^•.■!. Tbo 1. .west rate \h}t 1(0 
pounds per 100 milea was $1.40, and the highest rate was 13.43. 
At the fint of Amm nUM the movement of « ton of ffiOO 
pounds o ver 1 00 milct vooM coit 928^ «nd the avenfa cat* ba 
23 cent« per ton per nilo. At the higheit of the bide made 
lUe (■(.'■t i,{ niMvingaton of 2.000 poun<la 100 miles wniild l>e 
$ or lit the avenigo rate of 68j^ cents per t<<n per mile, 
liy thn ri'dnction fn>m nu ll (ii^n res (which formerly prevailed 
even in rennsylvania) to Uie present rail raloa many exist- 
ing indiHtilea have been cnated and iamenady expanded. 

BEDltTION 01- RATES I.V OHIO 

^e CaUowing table, of the busineaii reported l>y all roads 
passing throagh the ntate of Ohio, sIiowa dearly the inrrrose in 
amounts carried and the decreased cost of trausporlAtion — 

iaa». tmjaufin 

ISTO. 1,S73,M7,88S 

1871 .....l.m,98S.4W* 

WTt 2.0!3,S92.(ie4 

ISra. 3.430,880.493 

1874. 3,717.823.970 

1873. • ■••■•••••*a«*»e*«*e*«ae«a«e«*e>**< •3,431, 74*5,707 

187«. 3,799,397.51» 

1877 4,146,926.S0e 

1878. 4286,378,902 

1S79 4.914,803.800 

1880 C,«5,fi«2,182 

1881 7.007,215,616 

Tlio following tal'lo ^how8 the tons of freight moved one mile 
in Ohio alone, from 16CU to 1881, inclusive, al«o the amount 
saved to shippers thereby, compared with tins amount of taxea 
of all kinda ia the atate daring that time. From thiatatdait 
will be aeen that by the dedine of ratea dnca 1889 there hsa 
been saved to thoe4S who are charge*! with the co."! of shipping 
the sum of $.'Ut7 ,674,755.00, an amount exceeding the local tit.tes 
paid during that period l y TiVJBQ.Wt 
RaU- )>c'r nccrcue 
per bin rroaiUMt 
|ivr miio. pareaaL 
2.440 

.453 

.877 

.sfo 

1 113 
1.187 
1.329 
1.513 
1.485 
1.631 
1.551 



Arcmice mUi 
per um per 



1.44a 



im 

1,868 
1. 344 
1.2W 
1.117 
.S8S 
.961 
.815 
.80S 
.019 



v«.- Tom. owmllfl 
inotilo. 

18<B. 730,011.209 33 
1870. 898,410.433.02 
1S71. 9W.2.'ift.»22.!X) 
1S72.1.494,0:'I,.%M n 
1873.1,91l,Mi:.e75„'-.3 
1874. 2,147,2t». 032 07 
1875. 1.91 7. 659,. V)1 .07 
1878.2.117.024.370,02 
1877.2,3«>,01.'..7iM.74 
187S.2,4S3,«l,j,0C4.S3 
1879.2,741,310 2i8.11 
18*0.3„m'>,,S14.Ml 02 

i««i.s,6ia,ra2,tt8.i4 



TOtSl 



1 993 

2 215 

l.5«; 

1.334 

1.250 
1.117 
.1103 
.!iCl 
.815 
.«>i 

jut 



$1,073, 8!0 26 
2.167,3S0 19 
13,103,209 50 
17.0e0,911 51 
2n 877,905 24 
22.762,618 28 
28,135,253 88 
S5.707,a%'< 40 
37,033,153 71 
44.710,770 31 
52,G3S,Ci53 51 
56,384,501 m 



t23,4U3,C:il 82 
22,;>M 3.S8 40 
23, Sin 'J71 67 

26,i;n,.-i.-);i 2e 
2'i..'a7,r»i 77 

27,!t52.971 37 
SS.,52l,2.'iO 52 
27,514,050 79 
2fi,324.415 30 
25.7,V3 or.5 CI 
2il.092,CiS4 27 
27.006.;i80 29 



$337,074,799 00 •31»,ei»,UeiI 83 
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1877 50,2ri2,:M3 

1878 ,'i«,.'«lI,M7 

1879 0|,(!S.\WJI 

1880 77,R24,r»5»J 

1881 81,343,4fl3 

1882. 86,241,383 

IMS. 07.S17.203 

DIM Ol^OW 
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of tammorad 

uiic mile. 
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■milia? /r tig hl tkargtt per ton pte mS* M mml bvtuportatioH tinr* engaged tia 

OJu/ Atlardic aeaboani from iSCS to IBTf^, indutivt: — 



2I,70«,119 .'<,T''1.'M>4,J13 
2-«.V«.317 4,n!il, 4117. 423 

21i..ifi2,0eO IS,.1K,17.'i.r,4!i 
a3,.'JI..'l,790 7,1.^4,247,r,«S 
4fi,537,451 7,247,000, 493 

42.9C1.275 7,«5n7.4nn r.TS 
45,339.862 H,'.(iS,9»W,:(is 
4S,0e0,803 <,eSB,8«8^U 
Tlic report on internal commerce of the Vdtod Stotes Static 
ticAl liiirc.ni fi.r I^TOmv- — 

"The follow inj; tiililc ."hows the average annual freight charges 
per tun per mile on several of the most important trunk Unos 
of the country from the year 1868 to the your 1878, inclunve: — 

i tttnen A» WeMern ilatm 
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II. B.—Tb* flnal rear of Uia nllnadi neareM lo Uke MTcnl caleuilu yean ate given in the abave lal^ 

Tbe foragolDir tebl« inffioatcs thtt then hia been n larfje ' ot whidi if inAcsted liy the IbOowioif axtiMt from ft Bew» 



fjilling off in the average annual freight rliarge-t on all tl 
tranisporLalion liuo.s mentioned. Without taking in aeeounl 
tho tonnago tmn«portfil on the (lifTcrcnt liiieo, it ajipojiM ttmt 
theaverage earnings per tun pi r mile of lliu tu veral transiHtrta- 
tioa linn fell from about 2.21^5 cents during tlieyear ISGSto 
:964 oeat doriiiK th« year 1878, or lea* than half the aveng* 
nteof th«ftniMry<nr. Tbeetbctof theradnotioiiaf frmi^t 
cfau^ges oo the nilroeda of the country ia illuatratcd by the 
bid stated in Poor's Itaitroad Manual for 1S79 tlmt 'had Uic 
nUeaof I S"'! on the New Yoi V Central and Hud.'^on River Rail- 
road been maintained, tho frvighl earnings uf tlial road, during 
the pii-tt year, would have equaled |31,000j000 in ptaoe of 
$19,045,830, the amount actually received.' 

Until ■boui the year 1870 Uvea the o|iiiiiiimgnMii]ly enter- 
leinedby the managers of the east MKlvwt tmnk linea that 
they could not profitAhly cngngo in the transportation of grain 
from ChimcM t ) New York at a lower rate than ahout 40 eenta 
per hundred poundu, or 24 cents per hiwhel on wheat. But 
(luring the year 1878 the average rale for the earri.ign of wheat 
from Chicago to New York was, by lake and canal, Homcwhul 
imdcr 10 cents per lNiihel,aiMl l^all nil only ir>i cents per 
bushel. Daring the praent eeaaon of 1870 gmin haa been 
shipped from Cbieafiio to Liverpool Ibr 17 cents a boshel, a rate 
but little greater than that which prevailed for llir Iranjiporla- 
tiun of grain from BulTulu to New York by canal and Hudson 
river only tan yean ■go." 

OF THE LOW RATES FOR M0VEUENT8 BETWEEN 



-liml .1 few yeaw ago, showing; ti e relatively 
lIj the low fruight charge imposes on cou- 



AKD THS K IWIMIITI TALLST. 

The practical reanlta of the lowratasfor uovemenia between 

the Atlantic sealioatd and the Mi^issippi valley embrace not 
only the attainment of an object of great national and inter- 
natinniil importnr.cr, vix , tho extensive movement of bread- 
atuflit and proviaiona and large exportations of food products, 
but an innonunble amor of ioddeolal adva&tafee, the nature 



flii;!!! liurdt-'U wliic 
numer-'i. — 

"A barrel of Uie l)e«t flour, worth in New York $7, will make 
ISO loavca of bread; cost of making the loaves is $S; whole co^t 
tlQ; ntatler'e price for the 180 loaves, at 10 cemU a loaf, $18; 
proit, ISi. The tolel fleigbt chaige on a liainl of flonr Ihmi 
Hinneapolia to New York ie tl, or abont I cent Atr the floor of 
one loaf. 

A hindqunrter of l:>eef, weighing SfXl pound*, costs in Xew 
York, at It cents per pound, flB; retails at 1*5 cents per pound, 
or 182 for tho whole quarter; profit, $14. The railroa<U carry 
diMied beef from Chicago to New York for 40 cents per 100 
pounds, or 4 miUapw pound. Hams and baoon, on whkfa tho 
oonsnner pay* » profit of 4 «rS tenia per poaad,«Moanled 
hy the nihondi from St LootSi Ctndnnafi, and Chicago to 
Xcw York for J of a i cnt per poiinil. 

The consumer in Btates weet of the Mississippi pays au aver- 
age price of, say, 00 cenLs per ponml for tea, an average prolil 
of 40 cents. Tea is fintt-clats freight. The frvighl charges for 
1(X) pounds of tea from New York to Davenport, Des Moines, 
Council Bluflki, Kanaaa CSly, and 81. Faul— from 1,200 to 1,W0 
mifee— range at the average from 90 oenla to $1.10; an average 
I .f a cent per pound. Tea may sufTice aa an e.x.implo for other 
lood articles an<l food pnxltirts. Whenever the consumer pays 
a high margin of profit nvcr the iirnducer's price, a-s in coflce, 
canned goods, fruit«, and other groceries, ho doen not pay it to 
the transporter, but to the middlemen and dealers. 

A aiit of dothea may be bought by the wooing man or 
avenge citfam for from $9010 00. The Uaniponer% ehaise 
from eastern maauiactories to poinla west of the Mississippi 
doca not exceed an average of five cents on a snit of clothea 
Tlio average profit to dealers on a Jl'') s-ni'. i .'' clothes is $8 
The profit on a single pair of $4 boots or ^hoes is three timea 
the toMl flrtii^ oiUKgM on a tl<wn r*t»" l^SOO niileia'* 
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FREIGHT HEDT'CTTOyS O.V VARTOUS CLASSES OF JtOADS. 



FREIGHT REDUCTIONS OX VARIOUS CLASSES OF ROADS. 



AV.VJIIETY of EtatUtica, illustrating the tendcnc}- towaixla 
A riilociioii in average rat«« already ehown, might l>c 
rompile<i fffjin the atinual report* of all claiwcs of rr»a«l« that 
psrtici]iate<] a< livfly in compoUtive traflir, or that rapidly in- 
crcaned to large proportions the amount of their local freight 
traffic. Thc-sc redurtiona are such important fact4>ra in exery- 
ihiug relating lo internal commerce that tlicy cannot b« too 
deeply impruMxl upon tho minJ^ of thoeo who wiah to know 
wlmt the Aniericau niilroad sy»tcnia arc and what they do. 
At the anmc time, when traffic is light it ia inopoaaible to earn 
interest on the c<«)t of the railway* of any locality unleea rela- 
tively high chargeJi are iniiK*ed. 

Another great element of cheapness ia the length of the 
lineit over whii h movcmcntfl are made. Short roads cannot 
work as cheaply as long ones. An illu.stration of this principle 
is fuminhod hy the following statement, made hy Henry C. 
Carey in the IVnnaylviinia constitutional convention of 1S73: — 
" From the first niilo on a railroad to the last there is a per- 
petual diminution of mtc. On the Reailing railroad it com- 
mences with 10 cents per mile for 5 miles, falling to 2.60 at 
and terminating with a lilllo niore than 2 at 'JO or OH 
mile*. . . . On the Pennsylvania f'«-nlral road the charge 
for a harrel of flnur for ihi' (Init 10 miles is a cent a mile. At 
.']() miles it li<-('onies two-fifths of a cent, nud ut Pittsbugh one. 
fifth of a einl." 

In tome of the statcmcnta puhliehod lo illustrate reductions 
of rate* nu-lhoila have Lccn adopted by tlio compilers which 
may Ic.id Xo erroneous coitclusion*. For instance, if there are 
live rnilwayg in a et.itte, and llieir average rates per ton per 
ntilo are rcsportively 2, 4, C, 8, and 10 cents, «nd the average 
freight rate of the state is deduced from a calculation based on 
tljQ sum total of these rales divided by the number of line*, 
the rei'ull will b« ono-fiflh of thirty cents, or six cents per ton 
per mile. It may happen, however, that the tr.tffic of the state 
is so dirtrihulud tbat the hulk of all the railway freight niove- 
nietits niade iu it arc conducted over the line that charges only 
an average mio of two cents per ton per mile, in which case 
the averi^ge charges actually im|)oacd would prolmhiy be not 
more than three cents, or one-half the mim reached by the 
other method of calculation. 

EITES ox KEW ES0I.ASI> UOAM. 

Tlic average freight cliari^cH on all the railways of New Eng- 
land ia 187U-W i^ slated in the census report on railways to bo 
i.Si cents per Ion per mile. 

The report of the M:ii«<achui)ettB railway comraiMion, dated 
Jannar>-, iKS", contains the following table of tlie average rales 
of freight, in ISlV'i and lS8*j, of the lines named:— 

lUtf. ISn. Rair, 1880. rem-nt.or 
Crntn. Ccnu. IMUuia IMU!. 

Boston ana Albaoy 3.00 i.lO 2» 

Bucuiii and Ualne iM 2.37 O 

Boston and Provldenc*- 4 33 S.St C5 

Contifclicut Elver C.» 2.81 4i 

FiUrliburg 4.10 1.07 3tt 

Old Colony 3.20 2.93 02 

Tlio ftverngo freight charge* per ton per mile, on the line* 

name<l below, f<ir the six years ending with 188<5, are shown in 

the following uLlo:— 

. Freight. . 

issi. ]«Ni. 1IUCI. iNM. ifuw. 
cu. tv, <:», t.'u. Cu. Cw. 

Boston Mid Albany l.W 1 U7 1.20 1 UO 0,M l.IO 

Uosuin and Maine 2.« 2.35 2 3t 2.34 2.13 2 27 

Iknion and ProvidcnoG 2 77 2 «3 2 S3 2 »2 2.83 2 .«»4 

Old Colony 2 99 3.04 .1 16 3.00 2.90 2.93 

Boston and Lowtll 3.13 2.U) 2.08 2.33 1.77 1.67 

Fitcliburg 1.26 1.18 1 19 1.09 l.Ofl 1.07 

K^iteni 2.06 2.03 1.92 1.81 ... ... 

New York and Nvw England. 2.20 1.77 1.38 1.41 l.TI 1.C7 

0„„f,<«r1!cnt Riv^r 2 0n 3 07 3 04 .?.0S 2 fl8 2 RI 

N*w Y<irk. Ni-i\- Hiivdi nil I lliiririTil l.7)» } MA 1.S1I 1 ,'.« \.m 3.^HJ 

Providcnco and WorocHtor 2.80 2.78 2.90 3.09 2.45 2.40 



' AATHKACITK ASV BTTUXIXOCB COM. BOUH. 

I The position of a large number of anthracite and bitnmitKMH 
coal niads in the matter of freight charges is peculiar, as inurh 
of the c<xil they transport is mined by companies in whirb 
they arc interested, or the principal or sole owners. Thfv 
alio, however, transport a great deal of coal which is mined bv 
individual operators or by cor|x>ratiou8 in which they have do 
direct interest In the aggregate, the coal freight movcm«[it< 
of all kinds and of all qualiiies form the largest madeintht 
country. In the numerous case* where the principal railirsv 

1 carrier is directly or indirectly the principal miner or mining 

I operator of the coat carried the amount of remuneratioo 
actually received depends upon the price obtained for the coal 
titi]d. When coal is selling at low figure* Uiere is either small 
profit or an absolute loas on tlie entire transaction of mininj;, 
carrying to market, and selling c<>al, and it is a matter of cota- 

; paralivdy little real consequence whether the apparent tuf' 
den of the lo* or lack of proCtiible results is tltrown upon the 
accounts of the collieries owned and operated or upon the 
railroad by reductions in rates of tran?porlalion. In practici, 
however, the nominal railway rates for carrj-ing anlhracilr 
have usually been well maintained, on account of llie larg<' 
amount of coal carried for inilividiial opcraton>, hut in ycari 
when the trade was not in ii n«>urishing conditiim the iuni« 
actually received by the lieavy anthracite coal carriers forcoi! 
usually represent either a notable reduction of the nominal 
transportation rates or a considerable loss at the collieries in 
which they were interested. Much of the bituminous coal hw 
frequently, and of late years generally, been carried to market 
at exceedingly low rates, probably the lowest ever given for 
movements of equal magnitude, as they often represented only 
a small fraction of a cent per ton per mile. Tlie rates pul> 
lished, officially reported, and paid by individual qperatfr?, 
should be construed in the light of the statements made »l<otf, 
and some allowance should also be made for drawbacks of 
various kinds and for various reasons, which form a prominent 
feature of some of the coal freight tarifT*. Allowance shoukl 
also be made for thu fact that usually the cars that carrj* coal 
to market are sent back to the mines empty, on account of the 
obvious difficulty of obtaining a sufficient amount of back- 
loading and the character of the cars used. 

The reported charges in Pennsylvania, in which state nearif 
all tlie anthracite traffic and R largo pixijjortion of the setni- 
bituminous and bituminous twffic of the entire country, origi- 
nates, in 1875 and 18S2, were a.t follows: — 

AiiJhraeiU Cual Chirjlg. 

\tn. MR. 

P«r t«u Per tiio 

t>rr ulle. iwr Kilc. 

Cent*. C«ou. 

Philadelphia and Reading, proximate average [xr ton 

« f 2,240 pounds 1.85 1.51 

Delaware, Lackawiuiiia and Western, Ihroagh coal.. 1.78 1.09 

local coal 2.00 .» 

Lehigh Valley, through and local, per ton of 2,000 

pounds 1 <0 1.27 

Delaware and Hudson Caual, through coal I.SO 1 to li 

" " " • local coal 2.0O 

Lehigh and Susquehanna, tbroagh coal 1.60 11* 

lucalcoal l.«0 1.17 

Northern Central 1.125 

Pennsylvania and New York Canal and Railroad Co. 1.68 

Erie, local coal 1.20 

Atlantic and Great Western, through cool 1 to H .•• 

" " " local cool UtoS 

North Pennsylvania, through coal 1.80 

local coal 2.60 

SUuminout or Scmi-BUuminotu Oxii CKi^y. 

Bell's Gap, tbrotigh co;3l 6.00 2.13 

local ooal 9.S .VlO 

Biiilulo, New York ami Pliilailelphio, through coal. . 1 25 .Ti l 

local ooal 1.75 l.ooj 
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1R711. tm. 

Pit ton Per ton 

|i«r uillc. per mile. 

OenU. CeaW. 

Coming, Cuwanesqae nnd Antrim, through c>jal 1. 00 . • • 

local coal 5 00 4 00 

Dunkirk, Alleisheiiy Valley ttu\ Pittsb., lhroii|;U oonl. 1.00 .79 

locml coal. . . . 1.2S 100 

Erie and Pittsburgh, (hroaghcoal 1.1'*0 

liJcaUual 180 1 120 

Hantingdon and Broad Top Mountain, Ibrougb coal. 1) 100 

" •' " " Kic.ll 10*1 . . . . ?i 2 00 

Liko Shore and Michigan Southern, local cial 1.30 .006 

Oil Crevk aiiil Allegheny River, through coal 1.10 

' local coal 8.25 

Pilt2ibur];]i and ConnellariUe, through cial 1.17 .70 

local cool 1.80 1 50 

Shenango and Allegheny, through coal li to 2 

Tii-Kft. IhroiiKli dial 2.S0 2.fO 

" local o)al . 6.00 S.OO 

SOUTHERN RAILWAY RATK8. 

Gmcral Ucrninn II:iupt, in Oolobor, 1873, whon m&nager of 
a lino from Atlnnta to KichntonJ, iiicluJing tlio Nortli Cnro- 
lina Railroad, testificU to Senate owtniUee on tranaporlatioa 
routes to the winlwwird tliat the company had ofTcrt^l to carry 
iron oro a.t h)W a.i ii cent anil a half pt^r ton |icr mile, nnd th.it 
for ilistriliulion to local consumcra the lowcal cha/go waaS} to 
4 ccui« per ton per mile, aikI that IhrouKli freights wcro eti- 
Urely Bovcmeil I'y conipctition. Other portions of hid testi- 
mony wcro 88 follows.; — 

Q. What is the general price for carrying passengere in tlio 
•oulh? 

A. AlK)nt 4 or 5 centa per paaMingrr per mile for local, and 
about 3 centa for through. 

Q. Why ia it oo much greater in the south than in the north? 

A. In crtn8e<|nence of the very eparso population, and llm 
inability lo meet e^pen-sos even at those rotes, nnd because 
the hu.'.inriss i« not large enough to justify a re<luction, and 
could n<tt bo malcrially incrciufcJ thereby. Tlio population 
is limited, nnd not of euch a character that Ihero would bo 
an incrcA^c of travel consequent U|>on the reduction of rates. 
It is not e.Tpc<lient, or indeed practicable, to reduce tlieni. 
Very few of the roads in the south are earning nioro than 
enough to pay operating expires, and a largo proportion of 
U>eui do not pay the interest on their debts. 

Q. What i» llio general rate of freight per ton per mile as 
compared with norllieru roads? 

A. Very much higher. Hic average on most of the southern 
roads will run from 4 to 6 cents per ton per niilo for local 
freight.'*, while on the northern roa<l#, the Poinsylvania Kail- 
road particularly, the same clan of freight would b« carried for 
leoH thait 2 cents per ton per mile. 

Q. li it double then in the south? 

A. I i^hould think that would be a fair estimate. 

Q. What reason do you give for that? 

A. The Ismail amount of business and the necessity for charg- 
ing higher rates in consequence. For example, the Riehmoml 
and Danville road carries 100,000 tons. The Pcnnsylvauia ruud 
carries S,000,000 tons. 

The Louisville anil Nashville reiwrt for 1878-7'.' contained 
the following Ktatemcut: — 

ATcr>K« A Trimco 

coKt r«vi?nuo 
jM-r tnn-mllo j»r tun mtle 
ut f'clgbt. of (rclfhu 
Ccnu. Cents. 

l«72-73 l.W 2.26 

Vni-U 1.47 2 19 

W74-75 1.23 1.92 

l»78-"C I 0« 1.85 

1870-77 tW 1.768 

1877-78 »■> 1.7li 

UTS-79 8» i.MH 



Tlie following table was furnished by the Cliamber of Com- 
morco of Atlanta in November, 1873, to the Senate eomniilUw 
on tranaport;ition lo the seaboanl: — 

Frriyht Cluirjfa, Grten Line J!nla, September ISOi, 1S7!. 

From f>t Louis to Atlaota, Ga.:— Per lOQ poumU. IVr Ion. 

Coal G3 cents. »I2 00 

Cotton ,84 cent*. 10 80 

Furniture $1 20 W 00 

Lime (a cents. 12 00 

Lumber C3 cents. 12 GO 

In>n, scrap and pig li cents per ton p<^r mile. 10 24 

Iron manuCuHures and ma. 

chtiicry 63 cents to $1 40 12 00 to 28 

Bait C3 cents. 12 00 

Slate. No rates. No rates. 

Iron, railroad 1) cenla ptr ton per mile. 10 34 

From fx. l/<mii to Savanoah:— 

CmI 70 cents. 14 00 

Cotton 78centa. 15 00 

FumituiD $4 20 84 OO 

Lime 70centa. li 00 

I.iutilier 70 cenla. 14 00 

Iron, pig nnd scrap U cent* per ton per mile. 14 40 

bon manutu'lum and nia- 

cliinrry TO cents to $1 40 14 00 to 28 

Salt 70eeJiU. 14 CO 

Slate No rates. No ratm. 

Itoilruad iron U cent* per ton prr tnile. 14 40 

An ailment made by Mr. E. P. Alexander before the .Senate 
railroad committiH! of Georgia at Atlanta, Oa., on September 
i2d, 1879, contained the following: — 

CbmparUon of CaUan Ralf$ fii /*75 and tS70. 

. itr too |>jiui'l« to . 

or Savannah. ^trtoii. 

Atlanta Ixrs 00 $1 10 $1 20 

" 1W» 4S TO 75 

Decrease 13 40 45 

Buckhead 1875 74 $1 24 $1 3!> 

1870 CO 90 l» 

Decrease 14 34 44 

La Orange 1R75 JO »l 30 $140 

1879 00 85 90 

Decrease 20 4j &0 

Cmnftmton of Merthandu€ Ittitc i» iiiTS and IST'J, 

N.« York lo Y«r. "I. ^^f' 'T""* "^i 

Atlanta. 1875 tl 70 $1 40 %\ 10 00 80 70 

•' 18711 1 ?.■> 1 10 M 75 <» 43 

Decrvasa 45 SO 2S 15 20 SS 

Buekhead 1875 >1 73 tl 5S 91 43 |l 2H %l 18 tl 08 

1870 1 40 1 26 1 07 9t 75 65 

Decrease 27 33 M 37 43 d.) 

On nearly all southern roads cotton wna formerly much the 
Dtuet important single article moved, and it was a leading 
Miureo of revenue. To some extent this etato of things haa 
been changed by a considerable increase of other tnilTie. 
In some of the eouthorn states tho granger system of fixing 
rates by law, or by railway commissionuni, haa been introducecL 
KfTorts to enforce it created Antagonii<ni, and led to the organi- 
7jition of influential parties for the purpo«e of stuniring a mate- 
rial moditieution or repeal of the law* giving rale-making 
powers to commissioners. The principal popular following of 
such organisations wna secured in districts in which there was 
an earnest desire to secure tho construction of new lines, on 
accoiujt f>f the difficulties they encountered in efTort-H to secure 
tho aid of capitalists who were averse to msiking large new 
investments in states in which rales were fixed by law or com^ 
missiouors. 
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ntKtQttT nRDVCTTOm ON VARJOVS CLASHK8 OF KOAm 



The ehanwter of mniio of raeh IMght Urilh i« pwdally Iiif 
dicfttod by (ho following sUtvinent, published in Um nport of 
the Miasouri nulrood commiaiionen for tho ytu onfiqf Do- 
ceuber Slaty 1888»— 
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tt«lM»«f lllMMWi,toMto*»«tnbfwu]p 1 

THi Ttanc miuwtno. 

Onthoo lines, n:i all olhi r .Vincrii'iin riiilwiivs r'n;:ii;;<<l in 
atmivo iiuivt ini-iilH, tlit rc Ih 1 11 A gniiliiitl r< Uut liun uf 
•VOnfO raU-8, nK liiL-iiiiosa nnil ci)ni]H'lil'uiii iiicrcaiuxl. Origin- 
ally oome of the charges fur locitl trsfiic and for through pas- 
oonfor uofCBMOti wcr* ntatitely high, partly on account of 
tho ipuW population <>r niaiiy of tho dutricli iiMumd, and 
eonoa^tient iKcenity <'f imposing high ratM to earn Intomt 
oncootof c'on.«lriKti>in, uiul juirtly <iii aiTuviiit of tlie IukU r.itiv 
for tr«n*ii<irti«li'jn whirli jirfv.uUd in llxwo iliatrii l.H 1m f.nii llu- 
r.iihk:! v» wrr(" i nn-tnu In!. .\ ii itniii .itioti of tlic KtatL* of lliiiij^ 
during A brief |ioriixl is fnniiiiu'd by a atalcmcnt tliiit on tin' 
KOaau Fucific, aliout 18)'>8, iho average rate paid for muving 
aovwniMol fiwigbt was lOJEH oeola per too per mite, and tlio 
poaienger rate wna 7-S6 eetita per mile. GoTerament triMips 
wcro rhiirgtd S.rij I'l-iita jxT mile, on nccount of excc« of bjij;- 
giij;o. Even liit;hor mtcH were i'liarv:<d on mime porlionn of 
ollirr racilii' ro;iili'. While llic ('• nlta! riiiuii I'rti'ilu- <<in- 
tiiuied to furuiuli llie only tbroujjii-rail px-^.-vi'iigor route be- 
tween the MiiMMirl rWcr and the AielAe cfM»i through paa- 
eenger latoa were alio kepi at ao anusoalljr high figure, but 
alUir leveral tfaaacontinenlal rouina were opened eomlderable 
rcductiiina were aoon made in all clanca of dtaigcoi ead during 
shurp competitive Btrifea exceedingly low rate* have at tinio« 
l)Ocn ( sirtMi-lii i!, The (;< iirr.il movement on tlr O nlnd 
cific iind Union Pnciflc is bIiuwu by the following Klatenieiil^, 
fumiahcd in a report of the Voited Stateo coouniarioner of 
nulroadK — 



The opening of the other tnuHOontinental routcn is < f < <i 
parativdy recent dale. An •noounooment of tho rate* chaq;od 
for throu^ butineaa ahorlljr after the Notthem Rwifle had 
completed a rail connection with the Pnrlfic coast, in Octolicr, 
1S83, by the agents of that company, KUtM that the tbruu^h 
rate* in force by all the ruil lines lu rcrtlarnl, Ongon; San 
rrnnei-To, California; New Tueonia aiiJ Se;iUle, Wiieliingloii 
Ti rritnry, and nil rail point* east of I'ortlaiui and wc.H of lake 
i'end d'OreiUe, subye*^ to wift-botimt tliri>ii<;li rUu^iiirienlion, 
wereaeftaUowa:— 
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IMlstiurRb 5 43 

Cincinnati and Indian. 

dfAii SSI 4 2S 3 43 3 «5 

Cliica,;<> ami St. I,oni.. . 5 00 4M 020 2M 
St. r»iil. llu'.ulli. Miunc- 

aiKjlisanaSaperior... 4U 070 SCO 2S5 3 10 1(5 ICO 1 35 

During sharp eompetlllve atrtigglea which ooeumd after 
l.'iSS the through rates between New York and Ban Frandseo 

fell to much lower figures than llio»>« given above. It will be 
8nrn that the charges were for class D $1.50 per hundred 
(.nunils (''iiiivaleni to $30 por too, or approiiuately oos eoni 
per ton jkt mile. 

The following: cxtrai-t.1 from a speedi doKvOTOd by Hon. 
Leiaad Stanford, of California, who waa Ibr jaara pra^dent of 
theCenlral Fwific, in the IMledSlates Senate on XaniiatylOlh, 
19(ST, show that after 1883 fi«igbt wax < Hen carried, on the 
Sitiithem Pacific, between the two ocfim!', f. .r or at al<out 
the riUe of oni -lhird of a cent per ton i>t niilr, wiiilo t^Jn jn r 
Ion w:i« ("."itiH litneH charf^cil f ir a niovcnK-iit over h.ilf tlii« di»- 
tanco. and that in C':ihfiirr.i:t 1.5 rcnta per ton p< r niijltliada4 
one time been cbaigcd on a small amount uf traffic:— 
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"The Soatbem FmUIo mail atoikw the Atbnlie ir«tan at » 
awwfa ^HlllaiWM> dun aiqrof iU* northorn (T>mpctitors. It 
1iM»1ine ofeMjrgniAonfaimtnpar.itivcly, n:Ml it ooii)iM^tc« not 

I inly w'i'li it< III dli' I :i 1 i I .! .1 riHTc ]i;ir:i nilnrly with llm f'apo 
llurn and I.^thinus ruii.iin.i r.mun, bcciiujo of il?) BljurltT 
lino ftiiil tiij-y Kr.nlii iUa. In tliln CMrM[ii-lition it irft. u taken 
freight U'twoeii tlio two o< <':iiig a* low as $11), whilo it taken 
freight half v»y for, say, $■">!) n ii>ii, a tno^t reiusoiiitble ntto for 
tba Umilcd local btuiucas of that oouitiy. Kow, if it mokca 
ODlyadonaraUHitiotoo thofreij^from SoaFniieiicoloIfew 
Orleans •( ftO, it is glad to make that dollar where it can g<-t 
no more; but a ton cif fri-ight going to El Pa«>, sonu'lbiiig over 
half the .ii>i.uir will j.uy KWft ton. Now, if tlio fi. i-i.t at $10 
to Xi'W OrU aiis j>u^ s $1 profit, iho freiglit goiiijc a clisUiUiic, 
U> El Vmo, Would pay m much profit as ttvouty-<»ie ton* going 
throitgh to New OrlsMii; iiod the ntU» cboised to £1 Floao aro 
fantiiuir, H is dMMm lij flw gnw wuninp nd the gnw «x- 
pioM cif the road Jw^K b^ft'veiy a«n«w net profit. . . 

Since tlie lint mid wai fauitt tn Uie TTnttrd Stale* up to tliii 
tiiiR' l!n' roails li;ive siilnLiiitlally IIm i! tl.i ir own riili s for r- 
vii'o, until lt>-<lay the ralo is (nuh in \v.i» ii it I'rfiinioii of as i 
piw^iblo twenty yearn ago, nor wuh it U lic vnl jioKiiblo even ten ] 
jean ogOi Ibe whole country u developed. 2%o product boa 1 



Jbr WUt of movement. l1io general railroad i 
ment of tha oonntrjr ia caroAil to ooniider what the cheap tin- 
mana&ctnrad prodacts of the couiitrjr can oJibrd to pay, and 
make their raiit with a vii-w tliHt priHluL'tiun Hball not be 
hindered. The rates chargfd for niiiniif.ictiiri d k'""!'. "I'nort 
without rxr< |itii n, do not alTect lid iUh it or c i ni-iinH T. If 
tlie ratvA uf freight upon nianufiki turod artirlea were reduced 
otie-hiilf, the probabilty is that there is nothing that mOTei hf 
railroad over Uio longMt line in tite country whooa prioa to the 
(ionaiuner would iioaflteted or wouM betaken iBtoeoMMei*> 
tion by the manufiKturei; bat the fractional part of a cent be- 
cumc8ateriouBcoii«cquenoe in the long haul to moot of the 
raw pro.lu<'tii of the country. Tbe bigbwr the 1"f1^1ff1f tiie 
lower the pu«Miit>lu wiuiummo. 

Hiua in my own »tato tlie maximum ratee were 15 cents per 
tonpermile. WithaaaveiageooitofSceDtaaaiUeliwinove* 
mcnt, which waaaboot tbe amifa at one (Ibm^ 1 toaef IMg^ 
motredatlSeentaaton per mile would enable tbe raiimad to 
more 14 tons at the minininm rate of 1 cent a ton per nita. 
There wiia at l1i.it litno iiIkiuI 1 jier cent, of the biuinesa dooe 
nt the nirtxiniiim niti^, while the other <J9 per cent, was dona 

:it niicK ^'MN .-rii>''i !•> l ir^ Liiii^tiiiiccK and LDtflcwnoea wUcb tbe 
railroad company could not coutroL" 



RELATION BETWEEN THROUGH ARD LOCAL RATEa 



JlKW tTIClNS OP BATES DCItlSO RAILWAY WAIIS. 

THE average reductions iu nilesi dij not afforil an adequate 
idc* of tbe ridiculously and injuriously low figures to 
which ratea have fiequently bean ndmed during eraa of leek- 

hm or acrimonlottB competition. The arerage ratr« reported 
nece!«sarily repreacnt much higher figures tlian those paid for 
thoclu■alu■^t iiiovetncn).'* n>fti!o, Hiiil tin to are reanons f4>r sup- 
posing that the magnituJo of eiccasively and injuriously cheap 
morementa baa frequently, if not generally, born a leading 
caase of the extraoidinaiy reductions in ATcrage rates which 
are oAdally annoonced. 

The exact slate of liieia ilfantraUng the nlant to which local 
and noB-eooipetillTe Riovementa have, on varimis lines and at 
various periods, phareJ in the redui lions gr.ititdl to dhippen) 
who moved frcii,-ht liitween rel.itivi ly di-'i.nl colnintilivo 
point*, could only be ascertiiin d by exh.iu-live inijuirie^i. 
Any general asMTtion ou this fuhjiit could ujiparenlly liv 
proved or dtsjiroved by minute evUlence explaining the co:i- 
flicling records and practices of different coiponttions at dif- 
ferent times. On the one hand there Can be little doubt that 
many rornpanics have endeavored, during protmcled periods, 
to et«^^a(lf;i~tly maintain (inch rates pertaining to all clawiespfi 
1(.M ;il ti-illh', ns Wi re deemed noccsjuiry to earn iiid ri '^l on tluir 
indebtedueaa and dividends on their stock, even while they were 
rapidly ledadng rales ou competitive traflck On the other 
band, some oompaniea allege that thqr bsTe no? sr lost sight of 
the importance of making reductions on tbe doasceof loeal 
freight movements which would bo malcriAlly aUboted by wor 
rates siniullaneotifl with the adoption of the latter. 

TI.e nio^t inipi)r(anl lesson of tho ex]Knence of i\ (•■."ries of 
years bearing on this huhjeet iis tluU prolraeled ami i \ tensive 
reductions of rates for clawes of cortipetitive Iriifhe between 
different point% which compete actively with the local in- 
tersata tributary to any leading road, operate itguriottsly to 
that rood as weU as to tho hical interests dependent exciuttTely 
upon it for tnuvpoitatlon bdlltios, nnleaa there are conlpm- 

porancous reduetiot-.s of the eorre-poniiitj^^ 1 K-al rat- h, aiu[ that 
for this reason, if for no other, !• inv; lim a eliould either avoid 
such a lowering of rale-» ns or, nrs liiiring H'VcrB coni|ictitive 
struggles or be prepared to make extenstivo cunccesions to local 
shippers. 

Out of these conditions Iwre grown two tliiags of great mo- 
ment: l^nt, nomerotts eHbrla by l ep ssssntatiTas of companies 

ciiK-^k'^d in active comi>eiition for all leading cloiwos of through 
competitive traffic to avert or prorent railway won, and to 



maintain tlirough rates at all tinu(! nl ^>nathing like a reason- 
able Btandiird; and second, a ]»erinanent lowering of many 
rhui.'ie.-i of local rates on many line« at au earlier period than 
it would probably have occurred if ovcrwhelining influences 
had not frequently reduced through rates to eieossiTely low 
standards^ and made most of tho through ratea of Ibis country 
nt all times much lower, per ton per mile, than (be Corre- 
sponding railway rates of any other country. 

maw vow a uilwat wAn nan may rau 



is a matter of conjecture. It bean no relation to cost of 
moTsmeot or any other appropriate influence. Immensa 
quantities of freight have been moved over lont; dislancea for 

remuneration tU it f> '1 far bolow tbe inevitable rof-t of mch 
niovenient-i, exi lufive of any allowance whulever f<ir the capi- 
tal employed in con^trll( ling pt rniiinenl way and maintaining 
equipment. It has been said of some of these war rates that 
they scarcely paid for the oil ii!<ed in hlblicating tl 
Uvea and car wliecia that made the nonremenla. 
lares have anmetimea been rut in similar proportions, even to 
tho extent of carrying person* long distances for lil-onta mill 
per mile. Of one of tho ttrifes whi< h occurred in tlie early 
portion of tho tevenlh deeadr, in n gar.l to live .»toek Irnfflc, 
the rei.ort on intorn;d commerce of the United i^tates for 1870 
nnyf: " It i-i siai<-<l that at ^e time Cattle were hauled from 
Chicago to rittsbuigh williout chatfo, and that in certain in> 
stancee they wero hauled from Chicago to tlie seaboard Ibr $S 
per cor load. That this rate was below the actual ccslof trans- 
portation may be inferred from the fart that the rate now 
(December let, 187'.'), ])r< v.iiliiii; is iiIkjiM, $110 per car load, and 
is regarded as rea-oni.Ulo. One of tho slraleu-ic expedients 
adopted on the part of an aj^ri .•ifive ( oinp.my was to force ilS 
antagonist to a rale below tho actual cost of (ransportatioo, 
and then to divert as large a portion as poosiblo of the onrs- 
munerativo tnfflc to tliat road, Ihua compelling it to bear the 
principal part of the \om incurred." 

An oui^jrowlh of a severe C' nle-t between the rueitic roods 
was a n port that a Bi«tton nii n hant, who v»as in the Imbil of 
having lemons »hip|H-d to li.s wixr- lioueo overland from south- 
ern California, concluded tli.U cxcci^ivo low rates would en- 
able him to extract a profit from an overland shipment of 
lemona beck to southern California. If ttiia slatement ia tme^ 
it shows titat one of tbe loogast railway overiand freight move- 
mcnta in Iho world eonld at one time bo profitably duplicated 
on aoooont of its exeesrive cheapness and a tluctuatioo iu the 
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market price of Uie nrtido U> which it related. Similar Btoriee 
have been told, at vuhouH i>criiMli<, of other )iroduct«, such as 
the Khipniciil of c«>rn weKlwarJ from ca«teni points to Cliicago, 
an operutiun e<iuivalent lo carrying roata to New Castle, partly 
on iiccount of a apoculalive flurry iu its price, but more par- 
ticularly on account of cxcewivcly low mil rates. 

In the testimony of Ilunier E. S-ir^cnt, general superintend- 
ent of the Michigan Central, before the Senate coinmilteo on 
transportation lo the sealioard, in 8eptcmlier, ISTJl, he naid: — 

"There are periods, in the compelilion and diaagreeinenta 
and misunderHtandinga hettreen the com|H'ting lines, that we 
bring freight wetit now for short times at two-ihirds of a cent \ 
per ton per mile. Tlio lines ciul and we«t have been bringing ' 
riml-cljtui goods bi'twceii Now York and Boston, Philiidelphia 
and Cliicago, for two months pniit, at aUiut forty cents per 
hundred. Forty-two and n li«lf cents per hundred by «nir line 
would be a cent a ton a mile. They have been bringing 
groceries and the fuurlh-chiKS goods at about So to Itt) cents; 
that is nlM)ut two-tliirds of u cent per ton per mile." 

In a speech delivered by Sir Henrj- W. Tyler at a half yearly 
meeting of the 8lo<klioUl( ra of the (irnnd Trunk Kuilway of 
Canada, held in London on October S(i«li, 1.S77, be iM»id (hut the 
average freight receipts of that line had fullea (o .f^y of a cent 
per Ion per mile during the pievious half year, "mainly on 
account of the mad competition which was carried on for 
American traflic by railway 1m Tore the opening of navigation, 
and on the lakes at>d canals aAer the 0|K.'ning of imvigalion." 

In n speech delivered on June fK>lli, 18T0, lo the stoekholdeni 
of that coni|»any, ho said: " It U (piito true while I was out in 
America grain was being carried from Chicago to Xew York at 
the rate of 7J cents per I'M poiuuls, or a good deal lc?8 lhan 
the cost of conveyance. Since tlien (ho rale has been raided to 
15 cents, and since my arrival in England I have reeeiveil a 
cable njcssage inffirming me a further agreement baa been 
made to raise it lo CO cents." 

In an addrera delivered lo the American Society of Civil 
Engineers, by O. Chanule, Esq., in May, ISfO, ho said: "Tl>o 
regular rale from Clucago lo New York, upon donJCi^lic pro- 
duce (grain, flour, provision", lard, &r.), n<iw f <)f a cent a 
ton a mile, and in timca of sharp competition has been -fg of a 
cent a ton a mile." 

Similar illustrations of the effect of railway wars on tlie 
operations of nearly all classes of lines llmt hnvo purticipatetl 
in extensive freight movements might bo furnished. They 
have occurred so often, and in so many loralitie.s, that they 
have formed a leading feature of a large proportion of the 
operations of Iho American railway tiv.^ti in, which has, indeed, 
been arranged on Fuch principles that they are almost snr« to 
occur at irrt^iar intervals unless exceptionally judicious and 
cflective preventive methods are adopted. 

KKFEIT OK R-VILWAY WARS IS IN'CREABING DISrARrFV lltTWKKK 
THIiOLGlI AND LOCAL RATES. 

It is obvious that a considerable projwrtion of the popular \ 
di».s.tti!ffaclion with local freight charges, which has Iheen mani- 
fested at various times and places^ grew out of excessively low 
rnli-s charged for through movements during Dcriinotiious con- 
tests between rival lines. The position of the cumbalanls in 
Bueh slruggles is far from enviable, as they must choose be- 
tween an alMindonmenl of an important class of busine^, built 
up ftl great expense by years of persistent effort, and a reduc- 
tion of ralM to the level fixed by eager comfH-'titoni, which may 
involve not only a money Iom on the actual movements made^ 
but also serious indirect lo.<<sc« arising from injuries inflicted im 
local interests served. Tins is an age of competition, and the 
same impulse, principle, or law of trade that has encouraged 
cxce.«sive competition l)rlwecn lran.«porlation companies hai* 
exerU^l a similar influence on the producers residing iu dif" 
ferent sections, of all important surplus staples of agriculture, 
mining, and manufacturing developmctit. Many of these pro- 
duct"! powtrsa Comparatively etnall value in prop<irtion to bulk, 
anil rerpiiro transportation over a considerable distance to 
reach an available market, and their value to the original pro- 
ducer j\t i\ny given int'^rior point niny be quickly nml Fcriniuly 
aflV-cied by any system of freight chargo* that jrives Miperior 
facilitic.i or materially lower rate* to rival i>nMluciug rc-^ions. 



This fact, and the bearing of railway war rates upon many 
local induntriea and interests, accounts for much of ihe discoo. 
lent with freight Urifb thill luu been excited at sundry limes 
and places. 

LBCrriM.\TE CAUSES or DIFFEBEKCBS PCTWEEN TMK RATES rER 
TON l-ER Mll.K AITIJKD TO lOSC, XSU EIIORT MOVKilK.STH. 

In some of the early freight tarifls of this countrj', especially 
such OS were devised when public works remained under the 
control of stale governments, there was littio or no difference, 
bixsed on length of movement, in the tolls imposed, per ton j>er 
mile. Chietly in consequence of this failure to "discriminate" 
A numlier of such works failed t<i accomplish one of the leading 
objects of their construction, which was to attract trade from 
comparatively distant points. The reasons fur such fuihircs 
were pointed out by Robert Fulton before any important canals 
or railways were constructed in this country, and he sketched 
at that time the outlines of a freight tariff, cir toll shc-et based 
on the principle of diminishing average r.iti-s per ton per mile 
as distance was increased, which would be nece-ssary lo stimu- 
late movements of cheap and bulky articles over hmg distances. 
The loll sheet recommended by Fulton for the accomplishment 
of this purpose has already been publis^hc^l, and if due allow- 
ance is niudo for inevitable variations in details, it may be said 
that its features relating to discriminations betwein lung and 
short movements have Bui«laniially furnished the b:vfis of all 
iho modern freight tarifTs of this country. It may bo accepted 
as au axiom that all cheap and bulky articles which are moved 
over long distances must have the benefit of lower rates per 
inn per mile than Ihoso established for short distances. Other- 
wise the long movements cannot be made, as the market value 
of the product is consumed by trans|>urtation charges lo an 
extent ih.nt does not leave a remunerative compensation lo the 
prxslucer. 

Another reason for the difference between through and local 
rates per nule is based on the fact that in a considemblc pro- 
|>ortion of the service rendered the expense to the transjwrta- 
lion couipany is as great on a short movement as on a long 
one, or it n»ay even be, and often is, considerably greater. The 
clerical and terminal Rervice, including loading and nnloadiiig, 
receipts, delivery, billing, and collection of freight, as a rule, 
costs quite as much for the short movement as the long one, 
and often these charges are proportionally much greater on 
local movements than on long inuvcments. 

\V. SI. liruevcuor formulated reasons for a diminution of tbo 
cost of rail movements per milo on account of an increaeo of 
the distance traverscil in the following statement: — 

"Tlie regularity of decrease in rales charged corresponds 
with a general law goveniing all railway service, namely, ccst 
of loading and unloading and fixed cx;)enM^s being the same, 
whethiT the trip is long or short; cost of transportation per ton 
per mile reguljirly decreases as distance increases, being coat 
of haulage plus fixed cost, divided by the number of milc«. 
TIius, if cost of loading and unloading be 83 cents, and other 
items of fixed cost 27 cents {H'r ton, the actual ctKst of haulage 
(nuiiutenanco of track, ropain<, itc, included) being -f^ of one 
cent per Ion per mile, Iho coat for different distances will be 
.83-i-'jO cents divided bv the distance, thus: — 

Total 

MllcSi Usulmco. cliarsM. per ion 

pe r tuite. 
Cmta. C'L'ati. 

10 «3 COO C.83 

20 «3 SOO .1,83 

SO M 2.00 2.83 

40 *3 l.aO 2.33 

60 «J l.!W 2.03 

00 83 1.00 1.83 

80 «3 .7.-. 1.6S 

100 83 .no M3 

150 63 AO 1.23 

aOO H3 ,3U 1.13 

300 63 .3) 103 

*0a 83 .15 .93 

600 83 .12 .95 

1.000 , .83 .06 .£» 

Tu a Fpeech delivered by George 71. Tloberts, president of the 
I'enn.sylvanin Ilailrnail Company, before a eommittiv uf the 
Pennsylvania legislature, he said:— 
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"I want to go otto iitcp further and endeavor to ahow you 
thai, under certain rircuiimtani cK, it < < more to haul goods 
A ahort distance llmii a loiij; inn: In otliur wnniU tho principlo 
Ui«t gooins generally to be acwptod by the public, that iio rail- 
load or tnuiiportinf company •tiall bo twrmitted to cbarge 
mora for • ahort ditlHiw than k long ooa^ wUl* ttaiar Mom 
to be correct, can oaaily, upon exKmination, be ahowii to be a 
fiiltacy; and best, probably, by Bivlng you some {llu«trat!onK, 
from r i u! witli ivlilih I am most roiivcrs^uit. I lirivi' iio 
iloul t (iamo tiiiiij; wiil appiy to oilier ruuJs in the state, but 
-.-.A I liuvu bi'cti brought up with the Penngylwiift Slilioad, 
and know mora about it, I will refer to that. 

If a cargo of coal u delivered to tho rennsylvauia Railroad, 
■ay at Tbirly-dath alvoet, Philadelphia, for HostQO?ille^ » di»- 
taaee of only about two ailei^ it pAMca through a crowded 
yard, cro««c8 over the passenger tracks, niul niusl |.c Vmnli il I y 
a Hpirial engine. Tlicro aro times in niiii li it w i uUl p.iy tl.o 
rcunsylvunia Eailro.ui to give tluit Mini t:nnjj^li iiiomy to 
wheel his coal up there rutlicr Ih.-iu to haul (ho ear. If that 
cargo of co.-tl hod been delivered to the company, nt 
I point like Lancaster, to bo traniported ten, fiAeea, or 
twenty mHca, » aode r ato lato por ton per milo would have 
paid for the service, and it would have been cheerfully carried. 
Say the rate on coal i« one cent a mile, which is a large one; if 
the car \i fully loaded the company would get forty rents for 
pulling it two miles. If it were ten miles out on the line, and 
the rate half a cent a mile, it would make two dollail tat the 
ten miles, which would be. a food rate under most drcum- 
■laaees; but, as I said before, it woaM be naoy tbua better ibr 
tiiam to pay flilar doUaia than pnlt that ear «f eoal the two 
nileo botwoett Thirly-slxth street and Hestonvillo. Another 



i;it»iilo tho state w ill furnish an cfiually g ioil illuslra- 
Tiio dihtivnco from Newark to New York, is about ten 
miles. Tlie amount reiiivi j fur carrying a ton that distance, 
if you t iko tho average through rotes, wotild be eight cents; 
vhiUe thu rent nlono of tho wharrce in Hew Talk, ow which 
that traffic haa to bo handled, ainaaiito to tWMilytwo ecole for 
each too that pMscaovorthem. Therefore, there would be a 
loss of fourteen cents on every ton moved, in adiliiir.n tn the 
entire coat of hauling and tho tenninal expense of h.iiidling i(. 
The tormiiinl c- ts sod t)ie expenses of Iho yard.i from whii li 
tho traflic et.irM a;^'grrgate an onornious sum, and I think it is 
safe to say thai if tiic traffloof tho rennsylvauia Itailroad wcn> 
to start at Philadelphia, and not go beyond Lancaster, it would 
hecanledatkloM, Ilbaatohenoved as for as nurisbnig 
befora the distance makes tlto traffic profitable. All the money 
that we reeaWe from short distances from the large poinu, nay 
for the (i rst hundred mlk^ la naaiiyewiiumed by the teminal 
expenses. 

Another matter which has an important bearing upon 
eoooomy of movement ia the back loading of caia. When- 
ever A eompaay ia moderately sure of obtidnbgabaek load- 
hig, so as to have its can eening both wayi^ it can carry traffic 
cheaply; but if Ithaa to haul its can loaded In one direction 
:ui 1 i:iii>ty in another, it is bnrdly neoessary for me to tell you 

ihat it uivi.^t chnrj^ higher rates." 

In Uie tcftimony of J. D. Ilayrs, general manager of the 
Blue Line, before tho United States Senate committee on tiaM- 
porution routes tothe Boaboarf, tabmitted on flapleaber Ulh, 
1S7S, he said»— 

' " Much has been aaid with regard to the ettnordinnry ch argi> 
on loi-al businpfs as compared with the through businen'^, and 
a ver>* great popultir error bus grown out of the dimrusssion of 
that (|ucstioii, Tiiuch to the injury of railroadrt, and of no benefit 
to the consumer or producer. If a car load of property haa to 
bereosivedatalooal statioo, the rule goremii^ oonamoocar- 



( riers is that they arc liable for the property from tho time they 
! receive it until it li;n rt Mi ln d its destimilii ui. TluTcforo, ibo 
coot of handling that into store and out again into tho cars is 
just OS great to run five milea as it ia to run Ave hundred miles 
or one thousand. Sopoose^ibr losloace, that we receive » car 
load of grain to hold Aly aaflee, and put it ol n leaeonafala lale^ 
the cost of haitdling that property could BOl ha less than SO 
centii per ton. There would be |2, if a lO-ton ear was used. 
If th.it projKTty has to be unloiided to j;o into an. tliir rom- 
jiiuiy 's car at tho terminus of its road, at tho end of miles, 
:ho cost of unloading it is $2 more. Hie co^t of sn engine to 
go into switch and take that is spread over the entire train that 
iswalting. Therefore^ « local fiei^ trahi to ma 100 mOeen 
day aceompliahoB lass work than a through-freight train run- 
ning 900 miles in same time. If you apply cay the one cent 
[rcr ton \vr niilr of the throti^li Imfinc.-w to tin- <a:c < ent j-er 
Ion per nitlu for thu local Im.'iiiiehs, ami drdiict. your rniinal 
for the receiving and diathargini;, «lii< li \-* f I, you h;i\i' tl left 
i\<i the proceeiLs of Iranaportation for 00 miles. You will see at 
onco that could uot possibly lie done. . . • All local fireight 
niu«t of neocasily bear » much laiger proportion to eost per 
ton per mile than throng fteigbt drawn in AiII traina over 
long distances." 

A variety of other coneiderations en tor tho questions involved 
in tho n-l.ilii.ria between through nnd loia! r.itis. At many 
small sli'.lioi,;.! thn oxpeoses for cataLli^liini; and uiuinlaining 
them bear m i\ prapordon to the entire receipts that it is 
iopoesibte for railway eoMpaniea to derive any dear profit 
whatever ften oil the noveneBla aiade at ttioiB. b aame 
other oountriei^ and notably in England, flwii^ lOie «» 
nsnally itemfated to an extent rarely followed in the TThited 
PtatcM, nnd terminal charges form an important element of the 
amounts paid. Americana usually prefer paiying a round sum, 
which covers all co«ts, and dcfi rciico to this prwlivity hos led 
to the adoption of practices in making out firelgbt bills which 
increase the difficulties of f<™T*"g adeqooto compoMaiiion for 
eipanaive terminal foelBtieB. 

If due allowance he made for the fietUTbingaad demoralising 
iiiniuM'.rn of r;i:li\;»y wars, which temporarily deranpo cvi ry- 
lliiii^ lUiiL viiaily alTects the normal relations l)et»ctn through 
Mild 1<K'«I rates, for the necej<*ity for granting relatively low 
tlirough rules if any long movements of cheap and bulky 
articles are to be made, and for tho radical diflbrcnoo in ave> 
rage coat per ton per nule which inevitably exists between loqg 
and abort movement!^ it will probably be found that many of 
the railway line* of this country have, during lengthy periods, 
zealously endeavorixl to avoid, as well a.^ pon.sible, inijnst di*- 
criniinations wgaiuf-l Iih .iI iiilcrcti* iiiid iniiu-^trit-s. It is cer- 
tainly their interest to adopt such a policy, because any course 
that tends to permanently diminish the prosperity of the 
regions that ore ezdnaive^aarvcd byanypartimlar lino lapa 
itavitaHty.aad toadetoradneUonelnitsnel feveniieiL lliere 
is little to be gained, and much may be lost, by increa^g tho 
competitive traflic of distant regions which must he shared 
with half a df zcn ciiger competitors, when eiu h an increase 
can only bo secured under conditions that inflict serious in- 
jniise upon local interests exclusively served, which ore not 
ootuiteibalanoed by corresponding local advantages. The sub. 
etsntlal welfore of every wawny eompeny ia dosdy Inte r w oven 
with the welfore of the r^ooettmvnsed by ita Knee, 
j A eomprehennve statement of the relation that prevailed on 
the east and Wcol trunk line*, hetwt rn rhary'i s for movenicnta 
of fiO, 7."., 100, 150, aX), 250, and 3.30 niilei in !■ iiglli, re- 
( spectively, wns furnished by tho following tal)lc puldishctl in 
I March, 1875, and pertaining to the ratca in force about that 
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AvfT«g« rate 

* Sume iiolDts aad aeasoua aa atior« 

It will be sitn tliat while there wna eonae varifttion in the 
charge:! of the diflbrcnt liiipn, the nvurage rfttrs fur 1.50 miles 
Were iil>uut duublo the rates for rrii niiiro, nnd llie Averii(:e nitcH 
for 3.30 miles wore on moAt cliuAea slightly uoro thun three 
lime* the charj»cs for 50 milc'«. 



1S3 


4S 


34 


24 


19 


38 


851 


W 


IM 


48 


42 


90 


22 




349 


70 


150 


44 


37 


33 


2« 


48 


350 


71 


ISO 


4< 


37 


29 


22 


30 


350 


70 


153 


01 


50 


4.' 


30 


72 


3S0 


»S 




*»l 


40 


321 


SS 


481 




71»J 



SO 


43 


33 


oe 


55 


51 


31 




50 


40 


3(1 


72 


50 


40 


30 


so 


fO 


00 


40 


80 


00 


48 


34 


C7 


roB 


350 MILW. 






65 


47 


38 


78 


00 


SO 


34 




SO 


40 


30 


72 


58 


47 


3.^ 


60 


t'O 


00 


40 


(<0 


63| 


50 


36| 


72 



METHODS OF REGCL.^TING lIKfWKK.N 

poi.vrs. 



Mr.MKlMH-8 <X)MrEriXO 



In ft circular issued hy Alhert Fink, tnmk-lino commimioner, 
on July Xxh, 1883, percentage tables arc ))ubliahcd which «how 
the relation existing ftt that time in the freight chargea be- 
tween New York and 2K) points on both cjut'bound and wc«t- 
l)0(ind traffic, these pointa including every city and important 
town reaohi-d hy oompetitivc lines in Ohio, Indiana, Michigan, 
and Illinois, and prominent cities on the eastern Imrders of 
Iowa and Missouri, and the northern Uirders of Kentucky and 
One of the most important aims of the modem railway pool- [ \Ve*t Virginia. The same table, with accimipanying rxplana- 
ing pysleni.H «)f the I'nited Ftate^ Wiw the ninintenauco of an I lions, explained methods for computing rates pertaining to all 
approximately jual rulatiuu between local and through-freight [ the points named to and from Philadelphia, Boston, and Balti- 
charges, and, in a broad sense, this objei-t was substantially more, ft is difficult to conceive of any better method for 
accomplished by the important pooling ^y^lcms during the establishing KulisUuitial Kifeguards against injuriously unjuiit 
periods when they were in succcssriil o|H<raiion, so far as they discriminations against sections or localities than that pro- 
cuuld or did nfTect every competitive point reached by line* ' vidtnl by the system represented by these percentage tables, 
connected with each of the respective pools. The general (iucstioua naturally arose as to whether the percentage of a 
principle adopted n:is to vary the charges between all c«im- particular town or city should l>e raised or U)wered, but a deti- 
petitivo p<iinl8 reached by the lines of each pool to an extent nile position wan given to each place, in the matter of freight 
that corresponded, with varying degrees of nicely, to dilTercnces ' cliorgcs, which wns at least approximately just, aiid tliis posi- 
of distuneo or other elements in cost of tran.oi>ortation. In the I tiim was secured to it while the pooling arrangemenls appli- 
poat and west trunk-line arrangements tlu-so dilTcrences were cable to the subject were faithfully enforced. In July, 1883, if 
formulated in percentage tables, so arriuiged that while 100 100 represented the charge from (Chicago to New York, 116 
represented the charges between New York and Chicago, other i represented the charge from the more distant point of St. 
figuri'S, running nliove KlO to 122, represented the charges to ' Louis, JK) the charge from the nearer point of Fort Wajne, 
more distAnt or more inaccessible points, while lower figures, , Indiana, and 71 the charge from the still nearer point of Clevo- 
running down t<> repres<^nled the charges between New land, Ohio, and similar gradations were established in the 
York and points more readily reached than Chicago. These charges for fri'iglit movements between all the important north 
percentage tables were discussed from time to time, and some- Atlantic seaports and all the important towns and cities of the 
limes changed. I Western eUlcs. 
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PASSENGER RATES AND ACCOMMODATIONS. 



ON* most railways the reduction in passenger rales hng not 
k('[it pace with (he rL'(lucli4>n in freight tariffei; and aa a 
general ruin there has been u closer lulhereueu tu the maximum 
lares uuthurizod in charters (lien to tliu authoriiod maximum 
char^^es fur moving freight. To this rule, however, there arc 
many czccpliona, expecinlly in connection wi(h euhurban aiul 
excursion passenger traflRc; and on a number of ron Js there h.is 
been k considemblo reduction in all classes of fnrca, which was 
brought about, in some iiuitanres, by legislative enactments, 
in others by compelilion, and in olhcre by voluntary rcgiila- 
tion.s. Hy 

mrnoVEMENTS the «'IIARArrEU op the service KEXOEJt£D 

the public necures iv much larger c<iuivalcnl for a given sum 
now than formerly. Station nccommodaiions, the nunilier and 
speed of Irainii, tho applianctn for securing safely and taking 
care of baggage, the amount of comfort obtainable in cars 
from their arrangement for heating, lighting, seating, and 
vcnlilaling, (ho number of parlor, dining, and sleeping cnn«, 
have alt been increageil to an extent that goes f.tr to render 
journeys that would at one time have been exceedingly t<^il- 
some a source of continuous pleasure. 

A large majority of the patrons of railways contribute to 
their revenues by paying fares rather than freight bills, and 
favorable or unfavorublo judgments of particular line* nrc fre- 
quently baaed on opininiis relating to stations, speed, and 
character of trains and car accommodations. It m.ny bo set 
down ns nn axiom that no road nmkes a gnixl impressitm 
which fiiils to plea.se its pas,«engcrs, nn<l it is vitally ncceRsary 
(hat every ambitious lino should bn popular. For this or other 
reasons (he managers of many lines havo been anxious (o 
make every possible effort to meet the cxpectntions of travelers, 
and to outstrip rivals in this respect, even when there was little 
prospect that the outlays for such a purpose would prove 
directly remunerative. 

One of tho results of this condition of affairs has been a 
variety of rapid improvements in everything relating tu the 
artistic or luxurious, as well as to tho indispensable features of 
ears, until tho ordinary coaches are marvels of convenient and 
comfortable construction, and the highest classes arc literally 
palaces on wheels. 

Innumerable inventions and experiments, a wealth of me- 
chanical genius, and enormous outlays of money have con- 
tributed to theso advancements. As soon as a want or chance 
of improvement is indicjiled vigorous efforts are speedily made 
to supply tho new demand. Tito difference between tho cars 
of tho early lines and the best cars of (he present day is scarcely 
less striking than the difference between the best and the worrt 
of decent dwellings. For serious discomft)rt«, frequently com- 
bined with considerable danger, tliero has been sulistituted 
luxurious rase and an average amount of safety which closely 
bonlers on an ab«olu(o assurance of freedom from serious 
acciden(. 

On many lines and at many places station accommodations 
have kept pace with improvements in cars, elegant and com- 
modious edilices taking (he place of rude sheds, and some of 
the fine.«t structures of tho land being placed at the service of 
railway piuuengera. 

Tlio ag.^rcgiile outlay for these purposes represents siich a 
largo sum that many of tho companies that bavu helped to 
swell it havo never secured an adei^uate return. Most com- 
panies must derive their profits chiefly from freight move- 
ments, and 

rA85K.S4:EH TKAFFIC (3 FREiljrENTt.Y A BOtWE OF IjO«38, 

rather (hun of direct gain. A veritable account of the fmancial 
and physical workings of many lines would show that if duo 
alluWiuu'O were made for the wear and tear of fiwt (rains, for 
(he interruption of frpight and slow passenger trains, and f'r 
tho expenditures made fur improvements in cars and station:^. 



I tho (raveling public has often been accommodated at the ex- 
pense of stockhuidcm or creditors. 

There are sumo companies, however, which derive a large 
proporti<m of (heir revenues from passenger movements 
and there arc certain classes of passenger traffic, of growing 
impi>rtanco, such as the journeys of persons who daily (ravel 
betWl^en country residences and cities, or movemen(« be- 
tween crowded cities and adjacent iu>aside or other popular 
resorts, which can \xa stinmlated by reductions in fares, and in 
respect (o such movements fares have fretpiently been reduc ed 
to an extent that corresponds with the average reductions in 
freight charges. 

THFJiE 18 A WIDK (HFFKBENTE IICTWEEN THE CX>NrrriOS9 

that affect the different classes of ]>assengcr movements, The 
bulk of them are represented by the arrival and departure of 
trains at Blate<l intervals, with approximate regularity, whether 
few or maiiy tickets are sold. Train movements of this cla-^s 
are often made at a Uuih, especially during unfavorable weather or 
]ieriods when "travel is light," and (hey can only bo continued 
regularly by comparatively high fares. It is also a recognized 
principle that reductions in rates aro more likely to 6timulnlo 
travel over short routes than long ones, although to this nile 
there may be some exceptions in connection with excursions 
in which large boclics participate, or individual excursions made 
during summer vacations. The rates for commutation tickets, 
or tho sums usually charged by railway comfMinies to man.igeni 
of excursion parties for carrying a large number of passengers 
over distances of from sixty to eighty or ninety miles, repre- 
sent a great rt-duction l>elow (he average standard of fares, 
chic-fly because they relate to a class of transactions in which 
quantity or regularity of service represents an important ele- 
ment of ocx>nomy, and leads to results similar to those obtained 
in freight movements in the way of increasing volume and 
diminishing averngo charges. 

In discussing this subject, an article published in tho National 
Car Duilder in 18S2, says:— 

"It is not of course to bo expected that passenger business, 
as a whole, can under any circumstances be made a source 
of profit t<) tho same extent as freight business; but it is a 
clUeslion whether it has bet-n developed as much as it might 
have been, or will bo in future. Tlieru is a distincticm iKilwccn 
tlio two that cannot be obliterated by any artificial regulations. 
One dcAls exclusively with persons and the other with things, 
and the things can be classified and discriminated to an un- 
limited extent to meet every varying condition that may arise, 
while, as respects persons, there is a certain rigidity and fixed- 
ness that c-annot 1m> altogether broken up by any practicable 
system that is likely to be suggested. All sorts of articles in 
tho general catc!gory of freight can bo carried on the same 
trains, (ho same dis(ances, and even in (ho same cars, at rates 
|ior 1(X) pounds, ranging etay from 30 cents to 100 cents for a 
thousand miles, although (he actual cost of the (ransportation 
is the same for all. In a word, freight traflic is of such a nature 
(ha(, in the matter of charges, it can accommodate itself (o tho 
needs of the shipper and to almost every phase of (he markets. 
Passenger traffic cannot l>e manipulated in this way except (o 
a very limited extent. It has to contend with many disad- 
vantages which are not incidental to freight traffic— heavy and 
Costly cars; an average load not exceeding GO pers<^ns per tniin; 
tho necessity of making regular trips, and of running two or 
three times as fa.st as freight trains with a correspondingly 
heavier tax on the motive power; incumbrance of free boggage 
and frcw-pass dead-heads; and the tendency of postal, telegraph, 
and express facilities to diminish its revenues. Of all these, 
the heaviest millstone it has to carry is, ]>erhaps, the drawing- 
room and sleeping-car eqtiiptnent. Tliis it must always carry, 
\ because it is the attractive and showy side, the front, as it were, 
I of the railway system, its showiness and costliness being tho 
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popular index for gauging the enterprise and standing of the 
rcijpc4;tivo roada in llieir relaliona with the traveling public. 
Under tlio miur of competition, our railway companies, in their 
zctil to head off rivala, have a little overdone the thing iu the 
matter of fine CMni. The public demand fur luxurious acconi- 
jnodalions is not easily saliaficd, but grows by what it feeds 
u|ion. Something more and better is urautcd, whether attain- 
able or nol." 

ETEADINEsa OF FARES ON MANY UXGS. 

On mimy lines the fares for ordinary movements have varied 
con]par:iliv(.'ly little during lengthy perio<l>i. Tlie following «tatc- 
menU of tho fares on the roiids nanietl l>elow are contained in 
Applcton'g Railway Ciuido fur Februar>', and in a number 
of instances they do not differ materially from the sums paid a 
score of years later:— 

Oim</<ru (iiirf Amhcf/ Kaihwy — New York to Washington, 
through furc, ♦■H.i'); way fure?, nbout 3 cents per mile. New 
Y<irk to Philadelphia, exprew lino, accommodation line, 
$2.2.'; fa'ccond chms ai'c-ommmlntiim, 11.75; emigrant, $1.50. 

Itaritan uiui Delaware Bay RiiUuay — Fnmi Brooklyn to lliila- 
delphia, $2; excursion tickets from Brooklyn to I'hilatlelphia 
and return, gocKl for three days, $3. 

Pennsyjlmnia Onirnl iiat/rMiW— Philadelphia to Pittsburgh, 
through farcK, $10; way fares, 3 cents a mile when tickets arc 
purcha.-<eil at stations. 

Philtiilrlpiiia, Wihninyton mul RaUimort Railway iind Omn«c- 
tiom. — XfW York to WuHliington, through fare, $8.25; way 
litre*, about cenLi pfr mile. 

Nete York and Nito Haven liitUwny — New York to Xi'W Haven, 
through fare, $1,80; way fares, nl>oui " cents per niilo. 

ilorrit and llsi/'x Kuitu'oij — New York to llaekcttstown, , 
thr>)Ugh fare, $l.r."; way far« about 4 cents per mile. | 

Long Itl/ind RaUumy—'Sevi York to (trcenport, $2.05; way ■ 
fares, about 2} cents per mile. 

Conmrd, Manrhnirr and Lawrence Railuxiy — Boston to Con- 
cord, through fiirc, $2.3^; way fares, about ;t cents per mile. 

Rensselaer and Sarator/a, and Samloffa and WhUrhtill Railway, 
AB/any i)(runo«— Albany to Kuthuid, $3.15; Troy to Rutland, 
$3; way fures, •! cents per mile. 

Sariitoya and Sehenfciudy 7?(i(/iniy-^ratoga to Schenectady, 
through distance, 22 miles, fare, $1. 

Montrrnl and Chiimpivn Rnilway— 'Rouse's Point to Mont- 
real, through fares, $2; way fares, about 3 cents per mile; dis- 
tance, 44 miles. 

Ifortheni Ogdenxburg Railway — Rouse's Point to Ogdensburg, 
distance, 118 mile»; through fare, $4; way fares, about 4 eentK 
per mile. 

Grtiit Western [Cannda),and DrtroU and Miltraukee Railway* 
and ConwiHotu — Uutfalo to Milwaukee, 528 miles, through 
fare, $]'"; way fares., about 3 cents per mile. 

LouisriUe tmd IfaAville Railway-~Wfiy fares, about 4 cents a 
mile. 

Chnrlftioa and Savannah Railway — Charleston tf) Savannah, 
di^tanue, lOl uiilci>; through fare, $4; way (attsi, about .'> centii 
a mile. 

Saihrille and Kentucky Railway— Vntcs, 4 cents per mile. 
MLttisjippi and Tennessee Railway — Fares, 4 cents per mile. 
ffouihern Mimissippi RnUway — VicksUurg to Meridian, 140 
miles, through fare, $4.'.H>; w.iy fares, 4i cents per mile. 
SpartarJiurr/ and Union Railway — Fare, 5 cents per mile. 

AVEK.\(iE 1' *S.--F.M:EU KAKtilON HOM« IN THK l)IKH:Rt:*ir «K0UI¥. 

The Bvenigo fares, number of passengers moved, aggregatit 
pajuicnger revenue, and receipts jKT passenger per mile moved, 
like., on U>o ntilroads of each of tho groups, a« reported iu the 



In the entire country the reported average cost per passenger 
per mile carried was 1.71 cents, and the net receipts per pas- 
senger per mile carried 0.90 cent.*. 

Tlio relation lietween iwniion (computing 12 paasengcn per 
Week for time of each ticket ),lncttl including season, and throogh 
passengers, including tluwe carrie<l to and from other roods, in 
the respective groups, in 1880, was as follows: — 



Onup. 



KCMBia er p*MiK>-orM CAaaiD. 

TmiO. 



SeMon Loc*]. including tk> m.i. 



1 13.2IM80 

IL 10,670,010 

III n5,m 

IV 1W.09» 

V 6 

VI 4I0,»W 



43,492..'i07 
162.i>78,40O 
5,846,763 
20.792.880 
275.WS 
10,701.003 



Tout iiiiinh«r 
of [aipacnnn 

on* mile. 

8.664,167 52.196.704 875.102.46t 

12,297,773 175,278.184 3.051.t».Ml 

l,6t«i,»41 7,4U3.(I»4 329,481.519 

2 067.270 22.*30.I30 tBO,2J4.TJS 

U8.1.10 301,075 1S.707.G:« 

64(>,fi30 11.432,553 5I2.427.53( 

Total>.23,OG5,251 244.178.377 2S,404.9G3 3i;g.SSS,340 6.740.112,902 
BL-ni:RB.l.\ TRAFFIC OR COMMUTATION TICKETS. 

A large amount of suburban traflic, especially to and ffcm 
New York, Philadelphia, Boston, Pittsburgh, Cincinnati, and 
Chicago, is conducted for exceedingly low fares. In considera- 
tion of the fact that tlio purchasers of monthly, quarterly, or 
yearly tickets pay a given sum, and as a rule make joume}-* 
in both directions daily, the railway companies render service 
for charges that fall far below average fares, and in ninity in- 
stances for considerably lower figures than the average cost of 
passenger movements. \Vell-informed railway managers have 
allege<l that the usual ratc-s for ciminiutation tic kets are tix> 
1(AV to defray cxpenKcs, and that any profits that may be de- 
rived fri'm this cbifii (jf busine»n are obtained from the rapid 
growth of towns and settlenienU along tho lines which issue 
MUi'h tickets, anil con8e<iucnt iiii'reaso of regular passenger and 
freight business for which remunerative rntcs are obtained. 

Tliere is a considerable variety in the conditions under which 
suburban traflic arc conducted, such as the existence of com- 
petition with street car, steamboat, or steam railway move- 
ments on some lines, and the alienee of competition on otlipr 
lines; the desire on the part of some managers to adopt excep- 
tionally liberal or cxpciuuve mctliods for promoting the rapid 
development of particular localities, and the absence of euch 
an iufluenco in tho management of other companies. Thc«e 
variations, and variance in the stipulations under which tickets 
are sold, have occasioned considerable differences in the ave- 
rage fares per mile chargwl by different companies. The 
retluctions of fares per mile usually bear a cIorc relation to the 
amount of service, and tho purchoiiers of the tickets which 
extend over the longest disLancc for the longest period ordi- 
narily travel at a lower rate per mile than other suburban 
travelers. Changes in rates for subuiban traffic are also oc*-a- 
yionally made, and fares raised or loweretl. Tlie leading fea- 
tures of the system, ond the relation it bears to regular pas- 
senger traffic, as far as it applied to monthly tickets, and lO-trip 
and 25-trip rates, are shown in the following statement of rate* 
charged a few years ago on represenbitivo roads leading out 
of Buston, New York, Philadelphia, and Chicago:— 

Eastern I Mats ) Railnad. 

Fingle VonthW Monthly 



Bolwccn Ilcfton and— 



Group. 


curkil. 


dluaiKO 
Mllca. 


I'MU'rutrri 
one mi.». 




Rceclpta 

KltXiT 

per mile 
tnored. 

CCDH , 


I.... 


. S2,I5«,7(H 


1«H 


875,102,461 


$tO,4»7,9j»8 


2.23 


II.... 


175,270,181 


17.4 


3,a)l, 158,551 


07.319,822 


2.21 


III.... 


. 7,4«(3,U»t 


44.1 


329.481,910 


11,577,384 


3.61 


IV.... 


. 22.800.130 


41.0 


ftV{,.<»|.750 


27,338,124 


2.86 


v.... 


SO-tCi'o 


30.8 


i.:i.707,c:r. 


801. .TCt 


6.10 


VI.... 


11 wj.rAi 


44. B 




17,.'i<j7.iCi7 


3 43 


TolalB.20?.6«3,34O 


21 


6,740,112,502 


$144,101,700 


251 



PinUnce. Uckel 
cruu. 

Maplewood 6 15 

Lindrn 7t 20 

Cliaondile. 81 20 

8aO|fU3 »J 25 

riiillip'a Bt-ach 14 35 

Maiblebeod 171 45 

North Bfreriy... 21 00 

PcnnSj/lvania Railroad. 

Between New York city aod— Diftencc 

N«w«rk 8.8 

Wavcrly 11.5 

Elizabeth 14.2 

ItaUway 195 

.Mi-tilo I'ark 24.0 

.<lfll4in 29.0 

New Brnniiwick 31 3 

Monmouth Junction 41.1 



mile, L^ntt. 

$4 40 l.SO 

4 80 1.21 

5 90 1.17 
0 00 1.15 
8 40 1.11 

10 00 1.07 

11 20 .90 



Mtinthly Monthly 

UckeK. tickeu prr 

St rtdtt. mile. mnu. 

to 00 1.23 

6 60 l.&i 

e GO .90 

8 00 .7A 

0 50 .73 

10 M .07 

n 00 .«5 

15 00 .t$7 
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JVrw Yvrk, ITtm Ummi mttd Bart/ard. 

.MrtMcllT-X- BMm.^ "^i'lS^ 

rvDU. mile. ecDU. 

UountVeniaB... 14 S5 00 .06 

Polbamrillc. 10 38 S 2S .(W 

Lon-hmont ......18 47 S W .S» 

ManuiTx>iMck SO SI 0 00 M 

Harrisoa SS 60 0 SS .53 

Bye H CI 0 SO .SO 

Port Chester 20 «5 0 70 .48 

Omnwicb 28 Tl 7 70 .47 

CoaCob .....80 75 7 70 .47 

BtaUBlbid SI Si 8 30 .45 

Hanthlr Uonthir 
l>lll» H III mi i l fll l i l lli lllfl nWHIMb Ucketa, tlekcu i*r 

U ridaii- mU«. ccuu, 

Mtn III M $1 S3 I 70 

Wyniu-wtxid 7.S 4 C8 1 2() 

Havrrfurd CollffB. BlI 6 0.1 1 in 

VilU KuvA 120 0 as 1 07 

Berwin VtJt K 83 .93 

OrMoTiw. 1M> 0 4« .92 

Olm Leek «.S lo 83 .80 

WntChMltr 300 12 90 .70 

PMAur A, J'.,rl M'l;,;:/' Chicago. 

^/^.i„o. .„! I^'l" Ti'k' i I 'tilp a trip M lrip 
Be«we«nCliU-miu»nJ ^^.^ ^ ^^k" BHmilSy. ^I'liijfj;' 

TmUUtttreet 1 0 5 .... 6 01) 

lOlhitiwt* Bui'aie. 1.4 5 8.(M 

EifbtMolbtliwI. 1.8 6 3.07 

Arcbtr •rtoiu tl 6 2.03 

TirtBty-aUlhatrMt.... S.6 10 90 00 >1 2S t2 15 LOG 

Tlilrty-aiataliMt M 10 M l SS 1 2S 103 

Tbifty-Anil itfMt^.... a« 10 70 1 49 2 00 1.08 

niift]r<MT«Bthl*nit.. S.8 lO to l GO 3 OO 1.04 

OooBn' «.S to 80 1 00 3 00 l.OS 

Fortjr thlfdillMt 4 9 IS SO 1 SO S 80 103 

Vtorty-aaraDtlillmilt... 0.0 tS 80 1 SO S 10 1.00 

InglOTrood. M » 100 S t9 4 7» l.OS 

OraadCHMlqv. 0.0 S ICO SOS 000 IM 

SMiUiClikaaD. I&T SO 110 SSO 710 IM 

<kBa1lo OOlS 08 WOO M 

Liverpool 30 5 90 12 SO .10 

Criniparativily lilllc iiiibrmatiuM in ncocseiblo in ICf!ud to 
tbo relntioii between the numVier ■ if < <irmiiiitation tirkets ninl 
the regular tickets eold to penous wbo travel b«iwec>n points 
to iriiich the former apply. In the utanl coune of aflkirt, 
hamvnr, it it probaUo tlu* ti ntaf poinls fORUlwr ond loiinil- 
trip or exeani<m tidceta npraent mudi mora than half tlie 
travt l, and tliiis help ni.it^Tially to rniMi tlio average fares per 
milo. In II di»cu«-iinii Ittforo tho Xew York niilvvay ( (inuni*- 
«ion, a few yenrs ago, vicc-prcjiidr'nt Hayilen, of the New York 
Central, Boid: "Hie working of tlie cummutation rate wm 
shown in the ca«e of PougbkMpeie. During tho paat year 
600^000 snsle tkket% 700,000 round-trip lidteta, and 40^iOOO 
eoBMiMriatioa lidoi mro ioM to this paoL" 

In addition to moathljr tickets, some lioea i«ae qtiarterly, 
half-yearly, and yeariy tickets, and *omo of tlio lines named 
nbovo iwuc quarterly tickets and ticki'ls fur Iniig. r perii.ils 
tlian tiireo iiiontbs. Tlie yearly ntles rupretent tiio lowest 
bre<!, (Kinietimes fulling to lew than half a cent per mile. A 
good Ulantialioa of the relation beiween quartarly, balf-yeariy, 
and yowly aonrieo is fluniShed in tho ibilowiiig itatwnent of 
dmgos ID fimo ia 1887 OA 



The JVw For* (hitraL 

Tiiis n>a(l iHt.H i«nip<m t^y^ii ni for its suburban tnifTic, 

selling yearly books with coupons, or quarterly liooks with 

150 coupons each, as the COBUnuter prefers. If bo usee the 

quarterly book, the laiuth qimtar, tho tables indicate^ ooato 

hiraoonnderaUylcaafhnafholltat Henaynlwbaymootl^y 

I> 1 ftiUjcrt t» a similarly discounted lato for the latter 

iU'iii'.ji-< of (>io yi-Jir. The appended table slwws tho imtca on' 

tlio i[:iri>'iii divis:..!! of tbo Nev Y«A Onlial fiir tho yoiriy 

and quarterly books only: — 

K y Bnnka of l,V> cnuponi. goeO Ibr 

B tbrv« monthi. 

cSSSlSA. I ^ I III 

I2S(hitrael(HSlta) 4.15 $9000 0»00 OSOO 07EO |(tSO 

UoUnaTen 5 00 90 00 0 00 8 00 7 S0 OGO 

M.'Irtn..' 0 00 8900 10 00 S40 AOS 795 

Morrisanla..... &S0 S700 12 50 10 00 8 S5 000 

OntbalHonlinIa 7.S0 40 00 18 43 ll 75 0 05 TU 

Tn-moiit 7.50 42 00 14 10 13 30 10 10 1 50 

Ponlham BwSS 40 00 14 TO 12 90 10 60 7 80 

Ocdfoid Park 0.00 07 SO IS 70 IS TO ll SS 0 SS 

WiUiamiPBrfdgk MlM 00 00 10 OS 14 80 13 » 000 

Woodlawn. 1L77 SaOOlTdOlSOOUOO OSO 

MoonlVeraon. 1&90 OSOO 18 so 10 SB USO OSS 

Branxvilla ISlSO OSOO 1080 17 10 UOO 10« 

Taokahae. MOV 00 00 UOO 000 UTO 10 SO 

OSOO HW lOSO USO 11 10 

0000 BOO OOU MSB USB 

WUtoTtaiBa SIM iiao Mio uso it so uao 

MU »OOSS]0 1S10Mt0 1S40 
.KOt TSOO MSB S9SB UBS 18 80 
PtaMutTUlei OOkOB 00 00 MOO MSO lOSO USO 

BXcoMunf ncKsn. 
Several cIams of excunion morema&ti rapnmt eoneider- 
ablorcdaelionoontvorageflMroa. TlHyinoHidOrlintktbntickeli 

occasionally luid Byet«matically issued by lengthy lines, which 
are only appIicuWe to poinLn separated by a roniparatively 
abort ilirtaii'.-c; im--ijuih1, (.^ilmji tickets issued lo incil'j travel to 
and friiiii Riu h popular re.iorl.Ha8 ninnagenienta specially de- 
siru to popuiurizo; third, tickets granting tho right Ui travel 
over extensive systems of esair»ion routes, formed cither of all 
the lines of one company which controls a largo mileage, or of 
combinations of poitiona of the mileagio of m number of linci; 
fourth, cheap cxcorrion ratce granted over loogf diatanees to 
participants in inipnrtiint ji ip iliir socieUvry or n initific more- 
nienta, such aH viirious clasfces of national corivi iitions; fifth, 
tysteninlic ftrniiigi iiionta for excursion j of the nicmlierx of par- 
ticular lodges or societies and their friends to and from seaside 
or other popular resorts. 

Tho extent to which oaooenoaainntMaregnuitadinoaiiF 
neetioairtih thoiodMoso wleo mstwrially, bat thoy ore moat 
likely to reach exceptionally low flgorea per mile in connec- 
tion with movements of the second and fifth claascs dcnignated 
uImivc. It rarely happjcns that charges for excursion tickets of 
nny other kind lh:ui these two cluiises fall below half a cent 
per mile except under the pressure of severe compelition, and 
tbo cbaigea for the fint, third, and fourth daaaes uatully 
leprssont o ledoetioo of from aaoAarlh to 
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COST OF liAILWAY TltASSPOnTATIOX. 



COST OF RAILWAY TRANSPORTATION. 



TTTKRE u no subject connected witii the development of I 
transportation systems wliich is of |»rcivter importance, or 
that has been to a greater extent minrepresonteii anil nnsiindpr- 
ctood, than the cost of railway rnovemenlo. On their fhpaj>- : 
new and cfljcicuey everything elKe dependR. Tliry are gener- 
ally the lejwl ex|>en*ive, but often the moet costly, of all over- . 
land niethods of moving pereons and property. 

Real cheapne.<)i9 can only bo eecurcd by «ueU a variety of 
iavorablfj condition* and circumstances, that tlio failure to 
attain it ia niuch morn common than it U geuer.illy suppoMsl 
to bo, and the amount of railway liusincsi conducted at a direct , 
lo6s in immediate rosulta greatly eiceod.'i popniar cfltimatcs. i 

IKTEKEST OJf CAPITAL ACTOrXT. 

The established method of making; up Mtlway accounto and ' 
Blatcmcnta help* to encouroKO delusions. It ia based on a ays- 
tcm of ascertaining and elating co«t wliiih does not directly 
tako into conisiderati<in what is frequently tlie n»06t im- 
portant of all tho items of espcnditnro — the sun)s that are or 
should be priid for tho use of the capital that create-i the rail- 
way. This mexlc was presumably adopted for convenience of 
calculation, an<l it ia SO universally used that it miHleads no 
one Mho ia accustomed to seek information in any of the 
thousands of railway reports that are issued. Tho«« who are 
pecuniarily interested are Biire to discover, and often to their 
Borrow, tho relation which tho excess of profit shown by an 
avoidance of « primary charge for the wo of the capital cm- 
ployed bears to interest account and dividend.^. But, as a 
matter of fact, tho stated cost of moving pasiscngcrH and freight 
per mile, and the aggregate cost of all tho movements made in 
any given year on any particular line, falls far lielow the actual 
reality, on account of the adofttion of the prevalent stylo of 
lK>ok-keeping. 

Ilisonly nft^rthesupplemcntar}- comparison between reported 
"proflta" on the ouo hand, and interest charges and allowouco 
for dividenils on tho other, is made that an approximately cor- 
rect idea of the rcnl cost of transportation can be formed. 
Such calculations are rarely publiahotl. Ilia public indeed 
hears, with unfortunate frcfpjency, of lines that have failed to 
earn dividendu, or that have been nniible to promptly provide 
for interest payments, but few stop to think that such an- 
nouncements aro tantamount to an acknowledgement that, 
inste^ut of theeuroa received from the public during tho periods 
to which they relate reprc«cnling tho profit which is apparently 
shown, they really represent a loss or undcr-payment to the 
extent of tho failure to provide for inttrcat ehargea and such 
dividends as could juBtly Ik! cxpectc<1, 

If a road has much traffic, an4l its capital account is not un- 
usually large, the actual co.«t of any particular movement is 
enhanced to only an innnitosimal extent by its appropriate 
allowance for the use of money ex|3cniJcd in creating the rail- 
way and its ajipliancen, but if the amount of traffic ia light, 
which is tho case with a very large proportion of the existing 
railway mileage in tho United Butes, and if each of the few 
Itms of freight ttud small numlM<r of p-^•■8engcnJ that paaa over 
such lines daily wcro charged with their duo share of capital- 
ized expenditure, that share would often form much tho most 
important and much tho largest element in tho actual cost of 
transportation. 

Out of tho efforts of railway managers to secure from a com- 
bination of all practical cx|»odienla n munenition for capital, 
and the resistance or antagouii>m such labors encounter, on 
various pretexts, many controversies have grown, and in con- 
nection with the diiH-ussions they have elicited erroneous idcaa 
have bt!en widely disseminated. A largo proportion of such 
ditpules would be speedily adjusted if an honest answer waa 
given to tliO iinipln qtjrsiion whether it is not a pArainouDi 
duly tof>i'duloii!-| y endeavor t i Kccurn just ciiinpcn-'jitinn for tlie 
.Use of Ihi! money oxpendcd in creating railway!", ujul if there 



waa any appropriate application of such an ansircr to the Cicis 
involved in particular cases. It ia not uncommon for the Icgi*" 
lator* of states traversed by line* which have a very light traffic 
to propose, and even to succeed in parsing, laws which fix rate* 
fur moving pamengers and freight at figures that are too low 
to permit any line with a small amount of bu«ness to earn tho 
interest on its actual coat, and a favorite argument in connec- 
tion with tho advocacy of such measures is that railways of 
other states or countries which are thickly populated, and fur- 
nish a largo amount of business, conduct movements at th« 
figures proposed, and that it cannot, therefore, be unjust U) 
require that a line travcnsing districts in which tho number of 
inliabitanta per square mile falls fiir below the existing low 
average in the United .States shall work as cheaply as the rovb 
which enjoy tho boiicSl of a better location. 

It should require little consideration to satisfy any just man 
that such reasoning is fallacious. When all other things arc 
equal the real cost of transportation is diminished more rapiiUy 
by an increase of business than by any other single cause, anJ 
while there are various ways in which this diminution of cost, 
through or by the increase of business ia secured, tho most im- 
{vortant, usually, ia the reduction in the average paynicnt for each 
particular service which is necessary to defray fixed charges. If 
the interest account of a rijad, for instance, is $1,000,000, anJ 
its business consisted exclusively in moving freight over iti! 
entire line, it would bo necessary, if only one hundred thousand 
tons were moved, to secure an average profit of ten dollar* 
for each ton, while if the amount of trailic was increased to 
one million tons, an average profit of one dollar per ton 
would be sufficient to defray interest charges. Tliis principle, 
through many ramifications, ia applicable to all railway move- 
ments, and upon the degree of fidelity or success with which 
its obvious teachings can be adhered to or enforced, perhaps 
more than upon any other single cause, depends the solvency 
or insolvency of any particular corporation or combination cf 
corporations. 

ITEM5 or CO?r, EXCI-Ugn'E OF CAPITAI. ACOOUST. 

Tlio question haa often been asked what does it cost to tnini>- 
port a ton of freight per mile, or a jiasscnger per mile, exclu- 
sive of allowance for interest. Tho true answer, in particular 
CAtce, would vary more tlian the answer to a similar question 
relating to most any other industrial process. Tlie Maasacliu- 
setts commission began to grapple with this problem soon after 
it was organized, and it rMxm reached tho conclusion that "the 
cost of moving freight varies, under given circunistanccs, at 
least aa much as the coet of raising croiM." Mr. Albert i'lnk 
soon after published an elaborate analysis of the cost of moving 
freight on tho main lino and various branches of the Louisville 
and Nashville Railroad, and showed that if allowance was made 
for tho interest of the capital used, tho dilfercnce in the cost 
per ton per mile was aa follows: — 

Cwt iM-r Inn 

Um. per mtlc. 

CcnU. 

Main stem....... 1.78 

Mvroplilsliiic 2.10 

N'ashvillB and Decatur KailroaJ 2.M 

Knuxville brancli 4.17 

Iturdatown branch 7.72 

Itichmoud branch 9.C0 

Gltigow branch 10.10 

Ho also showed that if due nllownnce is made for all the 
circumstances attending freight movements, including those 
that grow out of the difference between a return load in one 
instance which cannot be procured in another, the actual cost 
had varied in tho prop<jrtion of 1 to 611. Tliis general stat^ 
isiciiL fiiniislie^ 0 rcuiarkalily clciir irulii-atloii of the 
rity and m.'ii^titudo of tlio coiisideralicms involved, 
fully explained in Ihc following extract from 
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internal commerce ianued hy the United Statm Bureau of 
Su»tii>tini for 187G:— 

"Tilt! c(xst of inoviuK freight upon railroads, iniitcad of being 
a «ini]>lo question euecrptible of a single Aiiowvr, is ouo of Krent 
difficulty nnd perplexity. Mr. Albert Fink ascertained that the 
averAgo cost of transport on the varioua lines operated by the 
Louisville and Xashville varied from 1.78 centa per ton per 
mile to cents per ton per mile, and the cost varied widely 
with respect to the carriage of different commodities on the 
name rood. Mr. Fink aloo staled that the coKt per ton per mile 
in some in-stanrc* did not acred one iem\ih of one crnt, and in 
etheTM was at high at 73 cenii prr ton p<r miU, the latter rtlte 
bciiiK 511 timet greater than Hie /ormer, tho lower costa applying; 
to freight moved in C4irs that would otherwise hitvo been 
empty, and the higher cost to freight in small qnnntitieo, 
carried in the direction of the principal movement." 

Mr. Fink also prepared the following (statement of the ele- 
ments embracing, and formula for aocertaining, the cost of rail- 
road tran.»porlation: — 

MAIKTES.iNCE OF HO.^DWAV AKI> OEXERAI, BlTrEKISTITNDKHCK. 
Road Repair* per Mile of Road. 

1. Adjustment of track. 

2. Btillust. 
8. Ditching. 

4. Cid verts and cattle guards. 

5. E.xlmordinary repains, slides, Ac. 
0. Repairs of hand and dump cars. 

7. l{<'iw»ir.H of Tund tools. 

8. Ro.id w.atclinion. 

9. (iencrnl expanses of road department. 

10. Cross-ties replaced, value. 

11. Crosa-ties replacnl, labor. * 

12. Cro«8-ties, train expense hauling. 

13. Bridge superstructure repairs. 

14. Bridge watchmen. 

15. Shop-building repaint. 

16. Water-station repains. 

17. Section-hotiM repairs. 

18. General superintendence and general expense of operat- 
iiig department. 

r,). Advertising and soliciting passengers aud freight. 



20. 
21. 
22. 
23. 

24. 

25. 
26. 
27. 
28. 
29. 
30. 
31. 

82. 
33. 
3^1. 
3.5. 
36. 
87. 
38. 
30. 
40. 
41. 
42. 
43. 
44, 
45. 

4n. 

47. 
48. 
49. 
50. 
61. 
52. 
W. 
54. 

.v.. 

57. 
58. 



Insurance and taxes. 

Kent account. 

Salaries of general oflScers. 

Insurance, taxes, and genc.al expen.w. 

Station Erpentet per Tntin'MUt. 
I<abor loading and unloiiding freight. 
Agents ami clerks. 

General station expense, light, fuel, &c. 
Watchmen and switchmen. 
Ex|]enseB of switching. 
Stationery nml printing. 
Telegraph expcnscii. 
I>ep«)l repairs. 

Momnent Ejrpensrt jier Tniin-Milf. 

Adjuslnicut of (rack. 

Cost of renewols of roils, value. 

Ijilior replacing mil». 

Train expense hauling rails. 

Joint fastenings. 

Switches. 

Ixiconiotivc repairs. 

Oil and waste ui^ed on locomotive*. 

Watching and cUfaning. 

Fuel U84h1 in enginu house. 

Supervision and general expense in ciigiiiu luitise. 

Engineers' ami firemen's wages. 

(^4>n<iurtoni and brakcmen. 

Passenger-car repairs. 

Freight-car repairs. 

Oil and waste usetl by cars. 

Labor oiling and ins|iecling cars. 

Train expenses. 

Fuel useil by locomotives. 

Water supply. 

Dantngc to freight and loot baggage. 

Damagti to stuck. 

Wrecking account. 

Damage to persons. 

Gratuity to employes. 

Fencing burned. 

Law expenses. 



roBMt'L* FOR AHTKBTAISIflO TIIR tnST OP S«ILIO«0 TIANSTOITATIO!! YTM Toy rr.ll itwjt, nr M nrUT rrxK. KM). 
SlmtHmif. aim, irilh rrfrmm lo Om Itnu trprnJilara brfore tUiIrd, Ik rariont etemrult entering fnfo the cateuUHhn nut. 



Mnvtmf nt «p««« i*r lof.-inll«-"«'»«"»"" exponw* per Inln mlls iKems iX to 58)^^ 

•vcrace number or tuns of ireliclii Id Mcfa train 



8t«llna expnu 



I net lun piltc-''*' h»»>111ni! rrcWchI (itiMiu J* to S«) at f irwtfillm ttsUo n i-at ilcllvcry Btatlon _^ 

IvuijiUi of haul. 



HaliitiMiftut'c i f niad per liJli iolle 



cwot of diAiatvciance of nwil pi-r mllo prr ytsar (Itcma 1 to 2};iX 



toUU miln run ftclght lialn> jtrt ynr 



total rcriMiUv tniuv. launt-uitvr an d freigbt, p er | 
•Venice ouniticr of loiu of fktilght inuupnned over uuv mile of n«U per jrear. 

number of fn>lght-imln jnllo per jr«r 



tnterr<4 per tna-mUe 



«o«t of road per milex'*'* '''^""""x — - 

_ _ _ liiO number of revcnue-trnln ii>ilc«. freiitlit ami p»»cni5er.jyr j-»a»_^ 

•Tcnae Dumtier uf Iuim of (h^tybi uaiupor ted over oiie mKe of r<«<l ivr year' ~ 
TWa/ eo<t jier .'on-mOr -a+fc+f 



Id order to make luo ot till* AmnnU, It la nocensnr lo know the finjr-eliht Itemi of exponn cDamemtod bcfoic, all of which vary nn difTertint roadi. and 
tnirr luto dllTercot combloatloiu wllb each other. Some of the llcinn fif niuvemenl expennea (II to chaii|;v Willi the wel|$bt of trsliu, and bate to be aacer- 
tallied in each Indlrldnal caw. The avefajco roat fur the yearcuu bo made the basis of (be c»tlmato. Besides tho ]l«m> aln-ndy »hnwn. the following other 
Itenu enter into llie calcolatlnn: The avence number of t< n.i of frclKbt In train per mile of the round trip • f the train; Uie arrraRe Irn^h i t the haul; the 
number ul ullei run over the road, with frelglil and pojacnger Irainii. per annnro; the c<i«t of tlio r ad; the rmlo of Interetl, and the total number of toni of 
I^elgbt carried daring a rear over one mile of road. Without theic data It is Impimlblc to make a correct eitliuatc of the cort of trannponailon on raUroadi. 



The method of calculation described above is not merely 
lliL-oretical, but it was, substantially, applied, during a series of 
jrean to (he operations of the Louisville and Nashville Kail way, 
while Mr. Fink was a leading officer nf that road, and the exact 
reeullfl are Klated with grout precision, in some of his pnhlic.i- 
(ions. In a general diwussion of this i-iilijpct he forcibly says 
that "ttiere might b« some variation in the cost of manufac- 
turing certain articles, or in nuing tba product* of the soil in 
dilTercnt parL^i «( the caaaMuMkitihauMiBBaBaidermlilo as 
coni(iiir>-*l wit' 
tronsporiiiig ■ 
K-rvice fi>r a; 
mnnngeiii' I ' 
labor pr' 




differences in the cost of railroad transportJition on different 
road4, or on the sumo road, at different times, may l>e divided 
under the following general he«d8: — 

I. The characlvr <'f llie ri>nii. 

II. Cot<( of laliornnd nmlcrial. 

III. Tlio spcc'<l of trains. 

IV. Tlie aiiuiiint and nature of tho business uf the road. 

V. Tlio cost of lliL- roiid and e«|Uipment." 

riKCUMSTASrES AFFKi-nSO CXJtJT nr TKA.SSlMKTATlOS DY HAIL. 

\ condensed version of a di.acu.'wion of this subject in an 
• mal conimen-e rejwjrt for 1^70 embraces the following 
•fluents; — 

n I 'o n'l' varimiH lirciinislances affecting the co«l of trans- 
railroutU. 
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{•1} OruUenU.—The gradients of the nilrcocU conrtitoting 
imiKirtant highway* of c*>mrncrce didcr Tfrjr mach, the maii- 
rnam h*dog about 125 fK-t to the mite. AaxilijuT' mutive 
pfiwtr is freqoenlljr n^iuirt'd in orJcr to overcome the hc*vifr 
grades. IMffcrcnce* of oploloa exiU m to the elTect of gntdi- 
cnLa of known dcclirity U(>OD the Cft of tnnsportfttion. 

A somewhat gfnor*lly »c«i»ted propoalioa i« that the nmMt- 
aace on a gnule of 20 feet to a mile u duuMe tik^U on a level 
ruuL TheefTwt of grades uijon coet of lr«wportation rariea 
TCTj much on different road*, owing to the different weight of 
llie locomotive employed, llic cort of coal, and the magnitude 
and direction of tlic tonnage moved. 

(tj 77<e COS* o/ Irantportatim on wry road u affetted grtalhf ^y 
Ot€ cod of the ro'id it*'-^.— Sup|>cefl two roads of etjUAl length 
and having an c-<iual amount of traffic, one of which hat c*ttt 
tSaflOOflOO and the other tlO,OCO,ttO. Evidently the traffic on 
the former road most tarn more than on the latter in order to 
j-i«-ld the Fame rale of iiitcrert on the investment, 

(a) TTir cod of trantportiiii/m on rnUroaiU u grealfy affrdbtil by 
the icafftt of IJjcr and Ui« cod of material — The wn.^-t-a cf UUt 
and tb« co«t of materia are even 50 per cent, greater in certain 
localities than in othrrs. 

('0 77i« coit of fuel u a very important element affttting cotl of 
tnvttportation. — \ rt/ad paeeing over coal beds will le able to 
procure itn (upplie^ of fuel at low rate*, while the c<j»t of fuel 
t.n a road which must p.iy the expcn.sc of traniporting coal 
et vcral hundrxnl niilea will be mnch greater. 

(•■) Ttie co$t of trantpori'ilioit on the more northerly road* of thil 
cotin!ry it grtijtlly offfcied by f rod and tnov. — ^■o accunte con)- 
piitation can be made of the i-ffL-ct of troi^t and enow npon the 
cost of tran-iportation; but careful estimates, b:iK-d upon tlic 
mfr< reliable d.ila which can be procured, indicate that on 
many of our northern roodii the co4t of operating during the 
winter monllia ia from 10 to 23 per cent, greater than during 
the other months of the year. Great expense ia sometimes 
incurred in removing enow after a iicvcre storm. 

(/) Volame of tri>Sie.—T\\\a is the circumstance which per- 
liiips affects the C(ist of tranxfiortatiun on railroads more than 
any one which has yet been mcntionc-d. A large amount of 
freight can be carried at much less coat per Ion per mile than 
a smaller amount. Upon this condition more than upon any 
other, railroad managers base their general estimates of cort of 
transportation. 

{g) The length of haul or dittance trhieh comtnodilirt are (niru- 
ported it an important element of the cod of tranj})ortalion. — Frcijlil 
which ia carried a short distance is very much more affected 
by the cipciuce of handling, warehoujiing, and billing than 
freight carried a long di.itance. 

Tlio terminal expetises may bo the name for the transporta- 
tion of go<Mls one mile as for a thousand miles. 

{h) Atiffnmi-nt of road. — A difference of opinion exists among 
railroad managers aa to tlie precise value of thia element of 
cost, but the general lact is well c*tab!i.shed that locomotives 
cjin haul a greater number of cans on a straight road or on a 
road having easy curves than on a very crooked road, espe- 
cially a road which h.'xs heavy grad)^. 

(i) The eoH of tfnimporling commodities in bulk is IrSS thunthe 
cod of tr'niKiiortiiiff Ihrm in f j/'irnte yi< kuiju. — 'ITie terminal ex- 
penw-a incurred in the transjiortation of coal, grain, lumber, 
and cattle are very much lews than the cxpeiwes of handling 
and warehouifing mi^icellaneoua merchandise. Grain is trans- 
ferr<'d from railroad cam and vea!M.'ls into warehouses, and 
again from warehouxea into railroad cars and vcsacIs at a coitt 
not exceeding one-fourth to one-half a cetit per bui*hcl. Coal 
ia simply dropped from pockets into vcHtela or is emptied into 
vciMela or cans by chutea. Caltio are loaded and unloaded with 
very little exiicnse. Valuablo merchandise, on the other hand, 
invnivea expensive handling, care in transportation, and rinks 
ti viiritiua kiiid». Ik-xiilcK, it niti^l lie carrieil in expensive ears 
ulid he carerully prolecteil in witreli'iiijies. 

{!) ('lift of Ir'iiiKportntion U /' •<» furii rryjul/tr Itmn fur nn irrr- 
i/til'ir ti'ifjir. — 'lliis is ttii eoirKiriilc prini'ii>le ri^<'()gnized in all 
l.tiiiK lies of bu-iiici-i. Kvery railroad company mu.-t, under 
ilM utilisation lis ft citiiiiuin carrier, provido cars and other 
facilities for the trallic which may ho thrown upon it at the 
periods when the demand for truns{M>rlAtion is greale^^t. 



During certain teasooa of the ye«r the equipment re<]airtd to 
transpnrt the traSc ob many ro«di is three or four times ts 
great as at other t— oiii. Bat a road engaged in such an irre- 
gular bufinesi most keep oo hand many cars, and have in itx 
employ a large number ot men not required during the months 
when busineaa is lightest. All these cars, and nearly all the 
employ^ whose efficiency depends upon their general knoir- 
ledge of the partictiLar working of the road, cannot lio dii- 
penaed with every time the busincee £s!ls off. This feature of 
traiuportation greatly affects the east ami west trunk roads, 
especially in regaxd to their through traffic. The varj-ing 
movement of the crop4 and the fluctoaiions of commerda] 
operatioof caose great irresularity in the movement* of 
traflfic. 

(t) TTie eod of tmnsporiaiion ii yrfdly afnl^l by the nahtre oaJ 
vilue of frriffKls. — It is mainly upon conaidcrationa of this char- 
acter that tlie clacaification cf freights and tlie different rates 
f>r Iransporling goods of the various cla»cs are based. Tliese 
c larifications are but expreaaons in practice of the fatX that 
the actual cost of transporting no two different commodities, 
including the co«t of handling, warebooaog, Ac, is precisely 
equal. 

The cost of transporting goods which are of a perishable or 
fragile nature, and require great care in handling and moving 
is greater than than that of transporting g<x<ds which are not 
liable to decay or leakage. The common carrier is required to 
transport g<x>ds of a perishable nature with dL<palch, and to 
provide auitable (aciliiica (or handling and trans{>orting com- 
modities liable to !« injured, 
j (/) The corf of tmntporting tnrffie at high rales of speed is rery 
much ffreater t'liin the cod at loir nitctof speed. — In tlie opinion 
of weU-informcd railroad managers the ratcof spoo<l for freight 
trains yielding the maximum prolil is about ten miles an hour. 
When freight trains are rtm at the rate of twenty or thirty 
milc^ an hour, the increase in the co^ of transportation 13 
about in pr<;«portinn to the increase of speed. 

(ni) The cod of tmn-iportitlion it less for commodities m«^d in 
larye qwnitiiirs thttn in sm-iU quantities. — X railroad having s 
traffic of a million tons of a single comro<xIity would, as s 
litiUter of economy, be prf>vided with cars and terminal facili- 
ties especially adapted to the particular tnilCc. Full Imim 
could thus be run rcgidarly, insuring tlie greatest economy cf 
car service, motive power, and wages of employ^ Tliis is an 
i-eunomic condition very clearly rccogniied by every railroail 
manager. 

(n) Tlie cod of transportation is larffdy affected by the amoani of 
dead veil/lit ctirritd. — The economy cf car service depend* 
largely upon the exigencies of the tniffic of a road and the 
skill exercised in the management of iui equipment under the 
complicated arrangements and combinations which have 
sprung up between railroads in order to meet the rctjuircments 
of commcn'C. 

(o) The cod of Iransporialion differs greaily on roads on aceowt 
of tlte mainl'-ntnice of the road itsrif. — The ratio which llie cost 
of maintenance of roadway bears to the total operating ex- 
penses on several important roads is shown in the following 
table:— 

Beneatafe «hkli 
coMot matotn)- 
aan ot K»ii l< 

UmAm. of total cpou- 

Inc tsnttia. 

Penniylvania Railroad 22 

I.ake Shore and Uichigan 8outhcni 3ft 

Uicliigan Ccntnl 13 

I>:iuhvil]e and Nosbvilla Railroad, main stem ILtSi 

ICailruads of Miissacliusetls 24.fi<» 

Dilfaf^ and Xorth-wcstom Railroad 14.K0 

Cbicaigu, Burliiij^on andQuiacy SS.300 

Tlio coel of the maintenance of a 
and locntcil in a comparatively level 
■ T gravelly soil is very much less th 
yielJiiig soil and having heavy exca' 
mid many bridge.-t. Tliia source of < 
affected very much by the character of 
n>r»d-!>ed and miperHtnictures. 

(p) I'erhaiw the 
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nfTeclinf; the cost of transportntiun on s\ railroaJ \i the ikiU ivUh 
which it {* iimniifffd, rmbracing both the dindiun of vMtten of 
iMail and gcrural (utminittnititm. 

In tlie inanjigenient uf the great trunk lines coauc«(ing the 
iutcrior with the BoBboarcl this is the consideniUon of especial 
importance. In the course of the contests l>ctwoen the trunk 
lines when conipeLiUon nina wild, (he general ndminiiitrntion 
of the nflkira of a road emhraces qucrtions of very great mng- 
nilude and nf national intereflt. Titn proper mnnagement of 
tlicne great tmnk lines requires eiecutivn nhility of a high 
order and an rxtensivo knowledge of the details of transpor- 
tation and of comniercinl affaini. 

The circumstances and conditions governing the cost of 



trausportiitiou on railroads which have thus far Lci'n men- 
tioned may be summarily stated as follows: J-'iril, gradients; 
$etond, cost of roods; thinl, the wngM of labor and coet of 
material; fourth, cost of fuel; fifth, effects of frost and snow, 
$idh, volume of traffic; m'rnth, distance; eigWi, alignment of 
road; ninth, the distinctirm as to hulk or p;ickage traffic; t<-nik, 
regularity of movement; rU-vrnth, nature of commodities, as to 
their Ijcing perishable nr fragile; tuvlflh, ppeed; lltirttmlh, 
quantity lran»jK)rt<Hl of one kind; fourttrnth, drad weight; 
fillrmth, maintenance of road; mitefnth, tViW in nianagemcni. 
Tlicre nro other conditions affecting the cost of tmn*portation, 
of coniparatiTely trifling im|K>rtance on certain road«, but of 
very great importance on other roads." 



INFLUENCE OF RAILWAYS ON THE GRAIN AND PROVISION 

TRADE. 



THAT the exportii of provisiong and brcadstuflis, annually 
pouring forth from seaboard cities, exceed the wildest ex- 
pectations of old-time Fourth of July orators B0t?3 without 
faying. It is well known that they were a leading cAuse of 
the country's recovery from the deprewion oinsequent up<ia 
the panic of 1673, the prolonged suspension of ("pecif pay- 
ments, and the effort* U> restore them. Yet, striking as is thi* 
branch of our commerce, the loading facts attract compara- 
tively little allentiun. Ncwspa|)er orators and mngazines arc 
more ajit to keep the growth of leadin;:; cities before the public, 
and to publish statistics bearing on the progre^a of largo cen- 
tres of population, Uian to direct attention to lhc> exp.-insion of 
Iho agricultural interest. Viewed from the tnie stnnditoint, 
however, the growth of many of tlie rural districts i^ more re- 
markniilc than that of tlio ctlicM. A seaport, with a good har- 
bor, can hiinlly fail to gain in numbers and woalth; but it is 
mntlcr for pride and wonder that the country i» doited with 
thriving villages, and that myriads of acres, wild and tenant- 
less, at a comparatively ri-cent period, arc now under careful 
cultivation. A prima agent in this great work of developing 
latent resources has been the railway. Hut h of the fertile soil, 
of the west and north-west, would have been of little Mm had 
they not been provid»>d with "easy conveyance for men and 
things from one place to another." 

Up to 1824 the cost of moving freight from Buffalo to New 
York was tlOO per ton, but the opening of the Erie Canal re- 
duced the coat about seven -eighths. Coroparati vdy little influ- 
ence was exerted by the canal connecting lake Erie with the 
Ohio river. As late as 1851, 97 per cent, of Cincinnati's beef 
exports, 06 per cent, of com, and 97 per eenU of flour were 
shipped down the Mi<wis«ippi to Kcw Orleans, llic river route 
thus proved fully able to hold its own againet canal competi- 
tion, but what the canal could not effect was an en.«y task for 
the railway. Only a small percentage of western pnxluce, 
bound for a foreign market, now finds its way into bottoms of 
MiB.4issippi steamers or barges, it being more expedient to for- 
ward it to the seacoast per railway. It would be idle to ques- 
tion tlie great work canals have done for mankind. It would 
Ik» i-carccly Ic** idle to pretend that they can be seriously re- 
garded M dangerous rivals of the railwuvK. No more striking 
proof of this could l>e furnished than that nffordetl by thu 
desperate endeavors of the English canal contpanica to oxer- 
whelm George Stephenson, and the languid ohjrctions niado 
' otficials to tlie alu lUtiuu of tiOls nu llie Xrw York 
the former case thn eiid:uii;ered capituli.tts 
I all-conquering rricniy; in thx latt«-r 
to perceive why all the cilizens 
I Ih'.'k fit of ft mere 

States i-eiwu', 



show the rapidity with which the farming interest has l>ecn 

progres-sing: — 

IBTO. isso. 

Total liiml in tarujs, acrn .• W7,7;U.WI K».0»l.»36 

Iroprovvd land, acres ISS.O-JKCT 284,771,042 

Total number farpu 2,Qi»,085 4,OOS.!j07 

Farms un.ii r 100 acres 2,075.338 2,208.374 

Ono liMn Jrv<) to fWO ncrc< .M».0>H l.OOS.ftSia 

Five hacdroil to 1.000 acn« 15,873 78.972 

Ono tliouiand arrvs atul over 3,720 2^,578 

Of farms of or exceeding 1,<KI0 acres, Georgia hod '.HK; Ala- 
bama, fiWi; Virginia, 641; South Carolina, -1X2; Miwiseippi, -Iffl; 
Louisiana, North Canilina, 1; California, 2<>2, and Illinois, 
194. Btalisticn lH;aring on values might prove misleJiding, as 
gold was at a premium during 1870. 

Comiiarison of the product of some leading staples shows the 
following: — 

U7D. 1&». 

Wheat S87.74.'5,G2e 459.4*3,137 

Corn 700£«1,540 t.-.M,.'i01,C7fi 

Hay. tons 27 3lri,0t» .35,205,712 

Tottacco, pounds 302,735,341 •I7i'.0<11.157 

ButU-r, |«Minds PU,092,«.''3 777.250.2H7 

Clircvo. pountts 27,772,489 53,402.153 

Live-stock relumg compare a« follows: — 

im. isao. 

Horses 7.145.370 10,357,46S 

Miila an J asaes 1,I2.\415 I,812,Hn 

Mikh cow« 8.0:55.332 12,443,12» 

Oilier cattle 14 885.276 23,4N2,.<<ai 

8hwp 28,477,951 a5.192.OT4 

Swine 25,134,500 47.081,700 

It will be of interest to compare with these figures the fol- 
lowing data from Poor's Railrf»ad Manual: — 

Statement of miles operated, capital stock and funded debt, 
and dividends paid for ten years: — 

v„, Nllcs OpIUlsnd DlrWcndf 

opt' rued. funded debt. ymi<\. 

1881 (M,48e $5,010,389,570 $(I3,344,:!00 

1880 84,2» 4,«:i7.401.«»7 n,115.4ll 

I87H 52,23 4.7O2..W..010 61,031,470 

1873 78.000 4.5!lO,048,7t>3 53,629.348 

lf<77 71,112 4,.MV>97,24S 68.556.312 

I8TC 73.508 4,4(B 591,aVi C8,039,QC8 

1J,75 71,750 4,415,031,630 74,2l>1.208 

W4 fiO.273 4,221, 763,5W 67,042,£M2 

IS7.1 f;fi.237 3.7S1.Mn.n3l 07.120.7^ 

1872 57,323 3,15U.423,U3; C-1,418,157 

Statement showing the census of the (tale* nomcd themin; 
the pojiuliUiiiu nf the siUiK'; thu uuiuber of miles of railroad in 
ilio sjimc; the earnings nf such railnwuU, and the number of 
bushels of wheat nnd Indian com produced in each, iu the 
years 1870 and IfifiO, rcapcciivcly:— 



lyFLUEXCK OF RAILWAYS OY TlfE OR A IS AND PttOVIStOlT TRADE. 



obio.. ao.oM 

Ml<lii;;«n a0,46l 

Itiiliiitin. ...,„,., 83,800 

UliDois S5,410 

Wisconiio..... ...... ...... 53,934 

WnncMa..... <S.5I« 

IMrate nrritoiy 180,032 

J«wa... 66.045 

, 75.0S6 

Kjua 

n.su 




18D0. 

i.iHS.ur>u 

1,(1.«.».37 
2,.V«>.HDI 
I.OM.BTO 

4%.S36 
14.181 
1,1M.02(> 

l»,t98 
1,7X1,888 



im 

S,197.794 
I,«3«.0e6 
1,!I78,3S« 
8.078.630 
1.315.870 
780.807 
1U.S02 
1.034.4O3 
452.432 
1488.081 



um. 
3,538 
1,038 
8,177 
4.81S 
1.838 
LOW 
80 
2.«83 
70S 
3,080 
1.801 



ino. 

5.913 

s.sai 

4.454 
8,168 
8.180 
8.107 
1,888 
8,188 
1.O0O 
4,«tl 
8,488 



bmlaBi of mJInaid*. 

iwu. 



iroftflMMIiorakwl 



43.S3I.73S 
7.(00.888 
19,080.840 
42.005,237 
7.618.885 
1,M1,710 



G2.SU.740 
l»,297.T75 
S1.8I3,1M8 
71.289,545 
16.4i»2.6a0 
A.388,8W 



^581,a46 
8.075.277 
18,805.734 



6.G1I.438 
24.147,883 
34,080,380 
M,U8kltf 



05,883.303 
80.008,238 
78,841.700 
100,048.700 
40,040.848 
23,0l».24O 
S40.KI2 
88,074.588 
0,881.740 
80^880.007 
n.41«.7fl 



lam. 

I58.ai».925 

72,38i,aar. 

18».4I0.UM) 

878,033.350 
00.876. HI 
4«,e06.401 
5.090,443 

312.364,008 
79.632^16 

888^488^817 



Total 751810 12,9.41.111 17,i 



tt,788 44.647 158,040.800 



Daiiqg the ten yoon from 1870 to 188Q» in «l«v6a weotera «r 
iMitb>w«olom otatea, ItMlaAnK Dskotii, the railmij mneege 
increMod from 2*2,738 to 44.617; the pr<Hliit'ti< >n of wlipiit iin<l 
corn KMC from ri:i4,l.')3,r)]9 bn.^hels to l,iaji,7;i7,ti'.i'.t, unJ the 
value of ti c t'ltiil ox[)orLs of lircaiUtuflV, [irovi.fions, and live 
animals from $10:,00;t,C77 to fWl,ll>2.a)2. Of ut increaiw, 
tberoforc, of all exports aniounUiig to $143/)00/]00b t380s,O00,O0O 
waa made np of producta of the wcatcrn or noctb-woateni atatei. 

Tba movement of thia vaat Tolume of timfllo «aa attawiod 
hj an extraordinary lowering of mtes. The New York Central 
ond Iludson River in 1855 niovwl C70.073 long of freight, at 
rt ;27n < ( nn pi r t^m i>ur niilr, ami in IS'^l ni<iv<<l lI,.Vi],.*!7'J torn* 
Bl .7*i<> (■••iin iicr ton per mile. Tiiei ost pe r ton per niilo of 
movement for Ixjth periods wjih contu, and X*''- ceuU re- 
q>ecti vely. The Pcnmtylvania Biiiiruad moved, in USo, 803,000 
tons of freight, at 2.746 eenta per Ion per aSk, mad in IMl, 
iSJ^JdSS tarn, at JW ooDia per ton por milOb Ibe ooit of 
movement fcM* both period* waa 1 .MS and .437 cents reapeclively. 

-irs jir'-st I t' ll |.y Mr. AUk-tI Fink, in liia ropfirl iip>iii 
tl.o aiijii.'liiirnt ol" i.iilru.ni rates to llio Beaboard, teiu-h llie 
eanio Iciisoii, viz., tlmt an effu ient trunnfMirtation gyMom i.^i 
vitally ncre«Niiry to cxteiuiivo agricultural operations. In the 
year 1S78, 272,7(ic:,81t boahcU of grain, ineluding flour, were 
received at the four porta of New York, Boalon, Fhlladripbia, 
and Bkltimore, and of Iheee receipta 190,301,684 bnahela were 
exported. At Kow York alono the apKrcjjnte receipt.^ were 
l.'52,»12,170 l.ushelsi, of whicll C3,;'aj,872 bufhels canie \>y cjiiiul. 
8.'>,3."»0,07!) hy mil, and 3,t"iOO.t;iD l.y coaRl. In 187!t I:..' inl re 
ceipta footed up 310,12L',U10 l>u»heN, of whieh SiW.O'.'i.iCo were 
exported. New York's share of the receipta Wii* ]*Kt,124,890 
buabela, of which 67,044,408 came by canal, 101,929,243 by rail, 
and 4,151,M1 by coaak In IflSO the receipta were Ibr the four 
porta Sll^flia!,4a8 biMhok. of whieh 23.<«,r)0i;,4ll buahela were 
exported. New York received 100,092,543 buahela, of which 
69,440,001 came fay canal, flSlvtt4^ by rail, and 4,06,800 hy 
coaift. 

The total retxipti) of flour and grain at New York, Philadel- 
phia, Baltimore, fioston, and Montreal ware aa followa: 1806, 
W,7SMB0 buabela; 1808, 87,088486; 1887, 8744,17% 1888, 

»I6,7(»,205; 1809, 1I8,2G8,92G; 1870^ 134,461,841; 1871,1.'»,806,4aS; 
1872, 170,284,409; 1873, 174^,821; 1874, 192.4fi2,3&8; 1875, 
1-'.I,87.'.,;IlM; lS7i-.,l!(Xt,082, t01; lS77,ai.-.,420,36e;1878kS88,B«,061; 
1879. .■I.!2.4sr.,4:.'«; IS.'O, ;Ul,:M!i,70'-' husholi. 

An before etuted this itureiLse in hiirpltit priKlurtion and 
movement wan doe, in n lurge degree, to an increiico in rail- 
way facililieii. T\iv mitiilM r of miles of railway in operation 
waa aa follows: ISOS^ SifiOBi 1866, 1867, 86^801; 1808, 

88,96(1; 1809, 4S;889; 1870,48,84^ 1871, 8e,914; 1878, mjSSO; 187S, 
60,171 ; 187 1, 70,278; l.S7.», 72,3,S3; 1870, 7 1,(XK5; 1877, 78^ 1878, 
79,089; 1879, 81,770; 18S0, 86,497; 1881, 94,000. 

In 1880tlw maiDitiido of tho 



I74.n4,708 0H153,510 ],0Ut.7S7JN» 

colmtnatad, through various caused, including the improve- 
ment of the crops of competing foreign eonntriea, and in some 

)TMrs tlie ileereuM' of the i-nrjthn protluctJ* of tlie t'nitejl States. 
Tliis kil !■ 1 a dei lino in the aggregate receipts of tiie leading 
Atlantic ports from the high (i|;ure« readied timt \i :ir to 
273,(H2,.'j<»; bushels in 1S.K1; 3»;,l<;i;,K.'i2 bushels in 1S82; 
2n,rd7,M;j bushels in L-J l. '.l (..'.iiO buohels in l&M; 

233,102,088 busbeU in 1885, and 245.483^15 bnsliels in 1686. A 
ccnaideralile export trade in broadataflb and pvaviaaoa haa 
been steadily maintained. 

Aa mileage ex]>unded freight chai^ were lowered, tho lead- 
ing i';iii\\;iy i i |,;in ;r- l.riir^- riHwt active in this work, "It 
may uliio bo retiu inlH ieJ," miyn Mr. Edward Atkinscjn, writing 
in 1881, "that a cotinidcral^lo part of the reduction in co«t has 
been nada possible by the siibstitution of steel for iron railsi 
noCwIthatandlng the foct that thia aniistftation bogan lAon 
ateel roils cast about three timeaaasnudt 88 tboy aowdOk ud 
waa continued for a long period at twice the present cost . . 
It cannot 1«? too oHen n peateil tlmt the rnilvv.iy lunl the F'team- 
Kliip have eliminated di.itance. The western farm and tho cit«l- 
erti workfliop, theRHilliern phuilalion and tho northern factory, 
have been brought near each other, and in tho process the veiy 
lines of railroed that have been Boet profiublo to tbair ownen 
ore theapedfie Unca thai have perftinDed the laifeot aortioo 
at lha laaat eoat to Ihoae who use them. Onedaylawagaaof • 
riiechanio in Maaaachusetia will pay the oocit of moving bia 
year's substance of bread and meat one thousand miles, fnim 
<'liiea^'o to n<k^tciii." Mr. Alkiii^iii further in word? as 

true to il.iy in when they were written: "May wo not dread the 
attempt of siuie le);ii<laturea, and of OoDgrMS, to alter these 
oondtlions by meddlesome atatulei^ and to pveacribe rulea for 
the oooduct of Ibia vaat and varied aervioef If either body 
were to attempt to regulate the production of the farm by 
statute, who would he more quick (o resent the interference 
tliiin the fnrnier." tbeln.•«elve^? lint the farmers derive llieir 
titles to their lands from tho same source thai the railway 
owner holds tiw title to its track. They are no more producers 
than theoonaMaoanieraara; thqr move tba ooil with tbair 
uaohlnes; they move the aeed; they move the crop on tbetr 
wagona to the mill and to the maiket. All that tho lailraad 
does is to keep the pnxluct moving. One is aa much under 
t^ie ^sipi rvi>ion of law a-< tlie other, but if the work nf e'lher 
I'ould !*<> regulated by statute with succcsiS it would bo the 
Ninplu workol tho ftrmar and not tba oomplas wo A of tba 
railroad." 

In speaking oi the movement of food supplies Mr. ^Alu^^ 
saya that "if the wheal bo traced throughout ila ooune the 
heaviest single charge upon it vrill bo found to be the cost of 

distributing the loave* of bread that i-'iv.r fr nu I'lr I jiki rS 
oven; tho lightest the charge for moving the l>arrcl of Hour a 
tbonaaiid milaa foam Ohioago to tba I 
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POPULAR COMPLAINTS AGAINST RAILWAYS. 



AOOUF&£H£NaiV£ Urtoqr of pofiular eonpbinta and 
grievaaoM againt* mflnwdt and anll-ndlroad iigitationB 

would Ito nltin"t i <|niMJ. iM to a tiistory uf ruilniacU lliiiiiiW'lvih. 
Tiio tinit eiMHli ot" i.kiln.iul liistury in many M'ttinrn dl llic 
Uuilcd Bute* Will* U:^liully iu;iiU( il Uy ;ui iiliiiojil mnvi r-:>l p ii- 
Ular dwirc to cnp<>iira^;(' l usintriK-tiijii, rilttisiui), mul ili vt'lup- 
ment, to afTurd every iinluwnu ut und to exprcKS in <^vt'ry w»y 
tba popular donra for and apprecialioa «f the railroad. Sim* 
altaneooaly tfiih tlia conaMnoaBant of opantiooa >na lh« 
commcntrement of popular ooropUunta and declarations of 
grievancni. Inherent In llio railroiul tyalcm are the catum 
wliii.li luive led tn < iMiiiiliiiiiU< in evrry cominunily in wldcli 
railrtiuds have Ix-ca upiiniltHl. Tnlil the rnilnoid w«« ci»n- 
atructttl the unnniinutia voice of the roiuinunity wii« tiniinlly 
in ita iavor. Tb« momani it ia aacured, the advantages aro 
mora or laa ksl rigjbt of and tba diaeoaioo of giimncca 



The earfiest local nnds aflbrded comparatively slight oppor- 

tutiily f<ir i.djmliir uricvmn ii-, ticiiij; Mryniiiml generally under 
Btale law?, fixiiij; rulos in a iimiincr lliiit |irt'vente<l llio vhlSi <^f 
discrimination wiiu li ii:is Itch made » fniilful cause of com- 
plaint. Even iu reference to the CArlieat road«, however, 
complaints were mode of almost every detail uf management. 

With the otgaaiaation and active operation of the Imnk 
linea eommoncea the history of popular ai^uUons of griev> 
ance« growinj; nut of discriminaliuna, local and personal. 
Twice of y< urs committees of the United Sl«to« Senate 
hiivi' (Miidiu 1< il I'ur-rcBchinK inve«ti|;ntii'i.> < l i ;iilr' i.i'i ina'trr-. 
and litt ii ov» rwhelnied with coniplainta from every »e< lion of 
the country and from ro|ireaonUitivea of almost every interest. 
In each case tbe proteata and appeals have boon bitter and 
vindictive, and bandiads of indlvidnala have come fonraid lo 
declare their grievances. Iu almoRt every Fiate, nt some period, 
anti-railroad agitation has played an important part in legi«la- 
tion and in local polilio?. Iu luiiny fUiifn it Ims IwH'n reflected 
in state conntitutions. Tlie grangi r inovcnii-nt ri.'prc«enli<, per- 
haps, the moot (lilly organitcd nnli-nulrnail ngitation, but 
aearealy lesa violent have been similar movements in tbesouili 
Mdin portiona of tha ICddla and Kaw England itaUa. 

Tlifnta Ilia Bmaln nnmmiltaf an tranninrlatlitn nnitM ttt thn 
aeaboard and on fnteralata eommenw, when engaged in in- 
V( ?^tit':itini; ji:i[iu!.ir priovancpR against the railroadH. \vitiics«c-i 
Inive ^tuti d in general trrma that their experiinco li d liiem (o 
believe that, at various pcriod.s, throughnut the rc.nitry tl-.t rr 
was a widespread popular feeling of oppoi<iitoii to the railroodo; 
that bosinees depression and reverses of all kinds were indis- 
eriminateiy chaiged lo the infloenoe of tailroad<s that extoction 
and adjust diserLmination were regarded as the rale rather than 
the exre|>tion, and that the public considered that in a great 
meMsure the interests of tbe tniilroads were opposed to its own. 
Ttiese wilni-''ws liiivi' adde<l that the feeling desirilM'd was most 
geoeral among those who know least of the operatioui^ of rail- 
roada. 

The ai^arienoe of any one in lb* United States would iUna- 
tiate in a striking naanar how graieral and eaniei* have been 
Am popular ooiBpWnl% and to hoar graal an aztaDtthagrbave 
been unjust or Om resnlt of misinfinrnatlon. Bo var)oi» have 
been tbe criticisms of railroitdK that it is altnoi't iaiporaiblc to 
aum them up. A ncont writer on railroad (lulijei'tsi says that 
"the discriniilfatinn ItIwm u lliroiLi^U nnil local ratot hari t-ccn 
tiM aulyect of the fierce struggle l>e(ween ruilroiul.t and their 
pationa Cmt many years. On the one side were ranged the 
bnaiBaH community, the manwhctaraw, tha agricultural popu- 
lation of the great waeteni states, and all who believed that 
high rules of freights were destroying their hn.iinc-a". Oppufi ,1 
to them were thiwo whose pecuniary int) wi r<' dcrivi d 
from inve-<tment'< in railroad properl', . \\.r v liur ,-t ■.','iiu-\\ wmj 
abrinkiog £com dimioislied commerce aud expusuro lu exces- 



sive and unregulated compatitioo. Down with railroad mo- 
nopolyl became tho battle ay, and tha granger movement 
took its place among tho iiulilical issues of tbe day. Tbe 
haltio is still raging as flercely as ever, and represents tbe 
jirui. ip il cause of all anti-railro.id .igilation." 

Apart from this, the grievances have been as numerous ond 
varied as can well l>e imai^ncd. Wherever railroads luive 
attained aqy degree of financjal anoccas, some of their patrons 
have declared thai (haigm wan asMeaiive. Thadiaetimfaiatiaiia 
that are inherent in tbe milroad system, and emcBlial to ita 
proclieal operation, have everywhere been resisted by those 

who were not direitly favortnl. Stock watering iu all its 
various phases Ijas lietii the (-ubjiol i>f liittir oppopition. 
Kailroad.s have Ik en accused uf l onUoUing 1< j;i-lation, cor- 
rupting the prcFs, and influencing eIccliou!<. They have 
almost evcrynhero bean charged with extortion. Nearly 
every detail of their managnanant baa been arraigned. 

Perhaps there baa been no more ooraprriicnrfve eflbrt, wtthln 
the borders ■ if ii h'.-.ito, to .-uM-ertnin the popular feeling in n^rd 
to the railroads uiid llio nature of jxjpular coniplainta against 
them, than wan made in 1^7^* in ihr -ilale <if New York hy a 
committee of tlio leginlalure, in reaponiM] to complaints fniiii 
commercial bodies and individuals in various portions of the 
sute. Thia ooromittee devoted aomc montha to taking testi- 
mony ai>d listening to all who eared to make known Ibair 
grievances. William D. Shipman, of ooonsd fiir the Haw 
York, Lake Eric and Western R4ulway Company, tn an atgn- 
Un lit l i fiir e ltii< runiiuittee, summing up the grievances which 
had been statctl, alleged that elTurts liad been made to hold 
railroad companies respon.<iible for all the vici^itiides of busi- 
new of whatever nature and whatever might be their true 
caa a ea. Ilw eonpfariati man of tho aMut wind diameter. 
It ma duKiai ttal flio ttdlionda MM cayitdfaed on a basis of 
two dolkra to every ana nekmlly paid In providing fitdllties, 
and that they cuu!d bOCOaHtllctcd fnr one tliird of tlu ir immi- 
nal value; th.il combinations and pixil;!, by wliicli the public 
suffered, were necrjisflry to their profitable conduct, even with 
honest management; that in too many eases the interests of 
stock and bondholders were subordinated to those of the bhwp 
aging ring, who pnrpcaely and dishcocally deleted Ifae rev» 
nuee, so that a majority of the bona fde owners got nothing. 
It was al!i gc<l that tlie railroads of \rw York were in tho habit 
of diHcriiuii'.atuig iu I'avor of citizens of ntlicr .itati'M aiid of 
fnrci^u ciiuntries to tlic i-iejiidico of tho iii(erc>ts of tho people 
of New York; that individuai citizens were given special privi- 
leges and rates out of piopoitioBtothoia ebaigad to tbe pobUo 
in general; that the nrteaof tnu^porlation were made annaeea> 
aarily high by tba malntenaoea of anbaidiary otganiaatlons d^ 
signed to deplete the revenues of the rcmds before profits 
reached the stockholders; that fast freight linea, bridge compa- 
nies, live-stock companies, local lines, leiwed nt eturl ilant 
rate*, stock-yard companies, construction companies, elevator 
and other terminal flKdli^ oompnnies, were maintained im- 
pnipaily at tba ospaiiM off tba great roads, and corruptly used 
to ptomota tbe Inanclal intereato of mombam of the maaag^ 
ring; that tha of atookboUen Iran in every respect and 
in the grosMst manner dtaregarded; that the clasalficalions of 
freight abounde*! with uojusl. unfair, and unrcusonable featurw; 
that New York city Buffered by ihe dilTcrcnlial charges allow«"d 
oa the Irnflic of Baltimore, riiiladelphiu, aud Boston; that tho 
tendency of railroad management had lieen to divert trade 
from the metropolis, and that there was ground Ibr llHUr that 
the railroada would ba initramental in carrj'ing n great portion 
of Vtm York'b trade lo other dlles. The great pooling agree- 
nil t' 1^77 I ci i'. ecu the four trunk linc^ was the subject of 
innuinerulili ■ oiiifilainls of discriniinalion and extortion. 

Vigorous pri>t(-i.y <arnc iVotii the inillin;; intere«(H of Ri>- 
cheater; from the grain dealers, pork packers^ and shippiug in- 
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tercdtR of IlutTulo; from Iho sliippen of cattle niid produce and 
from tlio tiwners of agrictiliiiml lands. ITio niilroada were 
chargiHl wilh depreciating the value of furnis, and with in- 
juring hy unjuKt and unreafionablo prices alniost every interest 
of liie state. Onu Kource of complaint vm llio Inrge snlaries 
paid to ruilroiul (i&iciala. Another, the r.ipid nccumulatinn of 
wealth by 8<>mo niilrund mngnatcH. Another, the ahusps grow- 
ing out of tlio iisailO of free paMca. OtmplainlH wrro dircct(>d 
to olmo«t every conceivaUo feature of railroad hu^ines*. 

The inveritij;iktiau, extending ovur nearly a y<'ar, was ecareely 
neccgsiiry to prove that many of those compluiuta related to 
matters for which the mitroada were in no respect, responsible, 
which wore dtio entirely to other causes, and that many of tlic 
grievanco« were entirely imaginary. It wa» at the same time 
dcmonhlratod that there were s<jme grave causes for complaint, 
and that some of the criticisma made were woll fuundcd. Tlio 
committee denounced what wiu complaint^ of us the oil mo- 
nopoly in unmcaeured terms; reported that stuck watering had 
been practice<l to a criminal extent; laid atri'^s upon the cor- 
rupt infliienr<*8 wicUletl by the railroads, and reported that the 
diRcriniination practiced involved much injualtco and mauy 
abii506. 

In Pennsylvania the anti-railroad feeling has at times as- 
sumed conifiderable bitterness. The popular expressions, Icgis- 
tativo enactments, and public declarations have ri'llected to a 
greater or Ic&s extent nearly all the grievances complaiiiiHl of 
in other states. Gov. Pattison, in his inau^niral adilrojw, in 
18.S3, declared that there wa.4 no more important duly await- 
ing the legislature than the regulation of railroads in Iho inter- 
est and for the pnitcclion of the people. He allogfd that tlio 
DiilroatLi had vi<ilated pnn'isidns of the stale constitution con- 
stantly, deflantiy, and flagrantly; that the people were entitled 
to have at least a fair trial made of their ability to bring the 
vnitt coqxiratiuns that they had rrentrd and fostered, under 
their just regulation and control. Tlie constitution and the 
people demanded that corporations should act justly and treat 
nil the people alike wilh uniform fairness and impartiality; 
that unju.st discrimination against persona or places should he 
prohibite»l and extortion forbidden; that powers conferred by 
the people, and subject to the regulation of law, should tiot Ihi 
us4!d to liiirasa and opprcsit; that much was to be done iu the 
way of legislation to prevent the power of corporations from 
becoming too vast and irresponsible; that the railroads had 
outgrown the most sanguine expectation in their development, 
and had intrtxluced new evils as well ns new bcneflt.i; that 
Iheir influence had extended intoalmri«t every department of 
business and of life, not only afTecting the centres of money 
and of trade, but tlio minuti'sl affairs of individuals; that thou- 
sand;) of lulnirers looked tu them for employment, and depended 
alono upon their determination for the measure of hire; that 
the price of the necessaries of life were often regulated by their 
will, and that all of this was an exhibition of power not con- 
leniplatcil in their creation, the existence of which in any 
combination of men was to be deplored and, if possible, pre- 
vented, or at least regulated and controlled. Something h.id 
to be done to bring into proper regulation the corporations of 
the count r}', and a<lju!st upon a fiiir and rensonablo ba!<is the 
cnmbinulions between thuso objects of the bounty of the state 
and llio people. 

About this time Judge Jeremiah S. Black was voicing (he 
anti-railroiid sentiment in more violent terms. He alleged the 
existence of a combination between the great trunk lines to 
stop all competition, to unite the power of all into one grand 
monopoly, and to put the whole people at their mercy. Tliis 
ho described as a criminal conspiracy, and declared that where 
such a combination existed the railroads victimized the people 
remorseleswly. The exlrav.agant and discriminating charges 
prevailing he declared to bo a fraud upon the charters of the 
roads themselves as well as a gnxss wrong to the victims. The 
little finger of monopoly, he said, had become thicker than the 
Iniri.H of law; tin: iiiiku iu e of tlie r.iiirnail* ovct llu> Icj;)^- 
Iftturo mysleriou* inid incalculable, niul .•ilroiig enough to make 
the con.itilulii iu a de.ul li'tter, in spite of oaths to obey it uiul 
the popul ir di'iunurl, nlmrist universal, to enforce it. For every 
niiliionain- that thi> railroads had maile, he said, they had 
made lO.lXW paujiers. Judge black alleged that local and 



personal discriminations were almost nnivprsal and were fir- 
reaching and grievous in their burdensome efrects. 

In the south anti-railrond legislation had no lack of early 
and earnest exponents. One of the leaders in 1879 declarpj 
that (he attitude of the trunic lines to the public was mu«t ci- 
traordinary. Tljey were pitted against the public whose in- 
terests w<-ro being sacrificed to their own, and the conflict wm 
irropre*sible. In each of the southern stales, early in the his- 
tory of through railroad systems, popular grievances had be- 
come well detined and loudly expressed. 

Anti-monopoly organizations, formed in various states, and 
at some pcrio<ls claiming affinity with a national combioation, 
have declar<^d in violent terms against alleged impoeitioDS id- 
llieted by railroads upon the people, and demanded that 
remedies should bo applied. Tlio states which did the most 
tu h.-utcn and induce railroad building, without imposing any 
regulalibn or any limit (o Uio power of (he companies orguni- 
icd, were tho first to complain of the power wielded by tlw 
corporations, and iu alntcwt every instance the roost extreme 
cfforta to iitduce railroad construction were followed by the 
most violent revulsion of anti-railroad agitation. 

Governor Click, of Kansas, voicjnl the sentiment of tho anti- 
monopoly party of his state, and some others, whou urging 
that the first movements of comHjlidutiun among railroads had 
done away with whulesumo competition aud nil fair and gene- 
rous treatment of the public, aud tliat an epoch had followed 
duringwhich public interests wore shamefullysacrificeil. From 
tho time of consolidatiou an antagonism between the people 
had steadily increased until the spectacle was presented of rich, 
strong, influential, and solidified monopolies greedily enrroa*'h- 
ing upon the rights of the people, whose creatures they are, 
and to whom they owe not only their existence, but tho very 
patronage which enables them (o wield Uio power whoso possi- 
bilities are pimply appalling. lie declared that they had taken 
advantage of the neceseilics of business and commerce. Tlicy 
had, upon tho flimsiest pretexts, presumed to do high-banded 
and outrageous things. They had ignored (he real interest of 
the state. Tlicy hnd simply used (he state and its resources to 
tho detriment of its ngricullral, commercial, and manufacturing 
interests, »<} that by a systematic metho«l of pooling Uieir earn- 
ings, by unjuHt discriminations against IcK-alities and indi- 
viduals, by excessive and exorbitant freight and passenger 
rales, by drawbacks, corruptly allowed, they had wrought in- 
justice and fraud in all (heir forms upon all classes of citiieos. 
Oovem<»rGlick alleged that the result of this had been to make 
it unprofitable to develop the manufacturing resources of tho 
state of KaosAs; that manufactured goods of all kinds made in 
far eastern slates were brought into that state and sold at lesi 
cost than those articles could there l>e manufacturi>d, for tlio 
simple reason that railroads were constantly discriminating 
against home manufacturers, and exacting excessive local raiea 
\mder the fallacious plerv that a lung haul was more profitable 
than n short one. Uo cuntendeil that if the wrongs perpetrated 
against the agrieultunil interests of tho state, mainly in coose- 
tpieneo of the pooling arrangements, were not speedily obviated 
the farmers would bo placed in a condition of helpless submis- 
sion and dependence, and (he agricultural interests virtually 
abandoned. Tlie growth an<l prosperity of towns, village*, and 
cities were checked by railroad abuses their business, their in- 
dustries embarrasstd; their development rendered expensive 
ami dillicull, and the price of coiumoditics unduly enhanced. 

On the Pacific coast the anti-railroad feeling has, perhaps, 
at times attained the greatest virulence, and been ezpreseed in 
tho must unmeasured and ill-considered terms in state legisla- 
tion and constitutional pronsions. No state in the Union has 
gone further than California in voicing in its state constitution 
this anti-railroa<l feeling. Tlie grievances were mainly uryust 
discriminations and extortionate charges. 

In many of the states the anti-railroad feeling has found 
Bueh violent expression m to react upon the leaders and to 
biirii.' nlMiiit con.'jideraltle revulsion of feeling. Many of the 
slates have inserted in their constitutions, or nia'lr n part "i( 
tlii ir cmlf of laws, M-vero rrslrirtions or burder 
menu which there luui never been any scriotis 
force, and the impractinihility <if which has 1- 
In the West and M*ulh a vigorous popular ruai U"i 
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curb ajiti-inonoj)oly wiirfarc and »nti-railroAd Biovemcnt*, 
which, hy «mlwrrMaiDg or crippling nulntdi^ impoMd MW 
hOfdau vpon U)« people. 

TBC BAILWAY Bion OT U77. 

One of the oiitgrowth^ of jjrntr.icti il ill feeling in varioun 
communitica agninst railwnya ur milwuy iiiaimgoincitt, com- 
bined with the discontent of icvcrul cliMsca of railway em- 
ploy<a on acogunl «f cbaagw In mtthoda of making trua 
nownaito or ndactims in wages or aggngMo compeowtion, 
wiM the nnway riola of 1877. FnUio MBtiaioit then bvorcd 
tho ideft thftt any poaition avomed by (ho nulway compnnirR 



in (I rontrDversy with men in tlu'ir Bcrvii'o wns iiiroessiirily 
wrung, mill that tlie only true end of a riilway sirikc ituist be 
the triumph of tlio !.lrikpr». This ih-lusion w.i.s only (lis|iollfd by 
thodc|)luriil>lc rf«uU»of oncof thcino«ialttrmiiij5nndde«tnirtivo 
demon«tratioti» that ever ocrurre<l in this roimlfy. The Kccno 
of active dcmoMtrationa axlcndad over a lar)ge piait of eaat 
and west tnmk-line teiritoity and adjoi n i ng regions. The ind- 
dentj< tnc-Iii(li-d tlic total Kii^pcnsion of r.iihv.iy movements and 
cntiiroiicinoiit of anarcliy for a brief pcrioil, the destruction of 
a largi^ amount of valimblo property and liws of a cr>ni<idi>ruble 
number of lives. A similar dcmonstnitiim was madi> in the 
early portion of l&Sl, which was Biwcially dircclod ajiaiiixl lines 
beloqging U> the Minouri l^fio tji/iiem; and it alio caused, 
ftir fttiine, atolal ewa lton of tfain novanmnts ovac » laiga 
■aunint of mileage. 

A leading cntise of the prolongation of disorders that had a 
ruinous elTrct on nil !< L;i(iriiulc iiil<Te!<l« Wiin lln' ' iri'.villingne** 
of locjil autborilit » to iironiptly and efficiently p«'rfi)rm their 
appiopriato diitirii, and this unwillingnuss was generally due 
to ft belief thai the commiinitiea concerned sympatbixcd with 
the iiotoi%» bdier which waa generally correct, until painful 
e gp etl a aed ifawwd ttw int im i ty of maintaining law and ccder 
tn dafcnoe of the righta of laQway companin. 

In tho outbreak of 1877 Pittabun;!! was the scene of the most 
violent and destnictivo demonstrations. Thr tiri-l active lios- 
tilitii'.A, however, probably occurred at M.irtiii-Mir^, \\ r>t Vir- 
ginia, where some bio™! wa« iihed on July 17tii, and aa the citi- 
aeneaad local authorilii8 refused to aid in restoring order, the 
Oovanmr of West Viiginia and tbo pmideat of the H aiti ra o r e 
and Ohio telegraphed to WaahingtoB lira Ibllowing digr 1» 
Federal troops. July SOtb witneaied » ibarp Itniggle b«M«ett 
the rioU>ni and tho militia in Baltimore, and at several pointa 
in Mary Liiid tliere w iv» morn or leiw trouble, while at I'ittsburj:li 
rioters began to threaten the renngylvania witli &» much fury 
as their compeers in a more southern latitude were thre*ten- 
Ing ttM Baltimow and Ohio. At jlewark, Ohio, an emgiaMr 



waa neizeil and liAod off the loconiotivo he Wa» att(!mptitig to 
run. Ity this time the atata authoritiea of Pennsylvania, New 
Jeney, Obio^ Indiana, Maiyfauid, and West Viiginfat were aliv* 

(•1 11 r menacing dangers. On July a detachment of Phila. 
li. ljilii* militia arrive*! in ritt-sburgb. During the afternoon 
nevcriil ciiiillieta occurn d with a nioli, arid llie ra.suftllie» were 
as numeroUA m i\\o.^o of a bbarp i>kirmii>h in war limoi*. Mad- 
dened by the destruction of the lives of friends and aasociatee, . 
and emholdenod by a miataken military movemeal, which was 
nganM « an evidence of timidity, the crowd oomnMaoed on 
the nighi of July 21 ^t to btim and deatngr all the Axed and 
movable railway i ntperiy within their reach at a point where 
a vast amount of it was concentrnlril. On the f.illou inj; riinm- 
ing, Sunday, July 2t?d, riotliiiin but a iiiafs of ruins waa left 
whore, on the iLiy liei in', there liiid U'en a large nunilicr of 
oars containing valuable freight, together with all the ehops 
and appurtennocex ne<-ei«'ary to conduct busineseat one of the 
moei important of railway autiona, The laila of thirty milea 
of adjacent tracin bad been ao much iiqured and Aatorted that 
I roplaeementM were noccsaary. Repair shop*, round-honiie.H, 125 
* loromotiven, ear shops, blacksmith shopa, machine shop, a 
lumberyard, iiie tr.iiiiifer depots and the UnloB depot and hotal 

were all con.-unied. 

After tbo tiger na8 let ]oo«e in riltabuigfa vtgoroaa attempta 
to inaugurate lirailar soeoea of deatnMtion at vaiiooa other 
plaeaBweramadou 8ubseqiMntd««iilopai«iilBatraqg|ylBdloatad 
that ptolManal ananUale took a leaiffing fiit in inailing ana- 
dry mobs to overt acta. 

Hy tliis lime llie w in;!.' iMMiitry wjUs in ii ferment, and event 
ft>ll(j«ed event like a wrie-t of ele< tric aluu ks. Tiie New York 
Central, by taking wise precautions, tulTered comparatively 
little inconvenience, and in Virginia the railway employ^ eX' 
prcMcd a dessirc to remain CO IKendly relatiom with the 1 
panicL Towaida tho end of the month two Kentnd 
nice readnded orden of rodacttona in wages, and ilmiiarmani- 
fostations in Canada, portionn fif F'ennsylvania ami the south- 
west, lent new courage to the sirikcrK. By llie eiul <if bily, 
however, the Ktrike wa.s jir^ietirnlly at lui end. Millions of 
dollam worth of property had been i!estr(iye<i, not a little 
blood had been spilt, and nsijuredly no l>eneril had resulted to 
tlioitrikeni. The little girl who inquired what good came of 
tha haltle of Blenheim, m{ght have aaked (ha «am« qtwitica 
with regard to the strike of IMT. A terrible lesson was taught, 
but at timea there is fair reason for doubting whether it has not 
I'ei ii foiuotten. Tlie establihhmeiit <if \\\'- priueiple that com- 
muniticH must pay damages if they suffer railway property to 
bo destroy e<l by mobawUl pfObtUy dO JUHh tO IMHiIiI Vio* 
lent flflimfliiatfatiTifMi 
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ABECENT writer on railroad subjects h.ns said that tho birth 
of the Inconiolivn Iuih linni^'l; I ;nto exiflenrf 1( iir elatwrs 
of queatiuus with which tiie engineer, (bo niilroad manager, the 
political eeonomilt and the Rtateeman are called upon to deal, 
and, ha might hava added that, while tho engineer and man- 
ager have inereaacd their work to fuch magnitude, and con- 
ducted it with ao much skill that all the world w(Miden, the 
political economist is still groping in the dark, and the Itates- 
man h»i ni:ido little or no progress in solving such niltoad 
questions a* come legitimately within hi.s Rjibere. 

The earlicat chapters of tho legislation nircoting railroada in 
Ihia country tuually represent the efforts of state* and localities 
to open the way f^r railroad conalraelkia and to CMilltate it by 
oveqr pooihla tmn of encounigemciit» and tha lamoval of 
•TCcy obatade. T^eae early spedmeoa of Tailmad legiilation 
appear to be prompted only l y the fear that railroads could 
not bo built with »ut(ii i> nipidiiy and to aim only at the rc^ 
moval of ohetacleii and the ) >rnaMltBtiOil of md 
aa legialative bodiea ooukl offer. 



Many people have lielicved that the rp<kleesness of this 
early '.' i:i''iiitii>ii in the north-westem states) was leipinMBbla in 
great measure for the reaction that fullowod. 

The first allbda to app^ legialative regulation and restrictive 
Ibrea or niperriaoiir poirar« Uka moat of thoee which have fol- 
lowed, wara oimipanitivaty emde, naateas^ or ueaniaglcaa. In 
some eaacatbeefforlji at regulation were made in almoit total 
ignonince of the hu.»ines8 and conditions to be dealt with, the 
laws of traile, ami the c!v*enlial prineiple.i of tr.ui'iportation. 
They aimed mainly at liie restriction of dividends, the col- 
lection of information, publicity in certain matters of manage- 
ment, or eupervision of the phyaical and mechanical featniea 
of tha foadi with • view to the preventiMi of aeddenla. 

Soma of tha casQar aa well aa later comnlMions wera de- 
signed to aid in the enlbreemcnt of legnl methods of regulating 
rates by prescribing niaxinuuii Sihl'. establishing ;)r.i nrdi 
' or e<[Uiil mileai;e rate*, or t fuleavi : iiig t'l jirevenl railriMKls 
from reaping larger proliln from one elaiw of tniflic than from 
' another, or from one set of shippen Uiao from others. These 



Digitized by Google 



266 



JtAJLWAY JOSaVULTIOir BY LAW AND COMMlSSIOm 



nUeDi|iU n'l.' ii.r,:i!!y unsurc*M.>ifiil. I") jiii!;^i'<l intcrfercni <■ 
generally iiiixlu ii.^L-lf (ii!«iu>truUH!>' foU, iind tlio |k'u|)Il-, an II 
as Uio railroatlK, milTerfNl from tho cnulo provi<iioii!i to itiicli an 
•ztant that lh« !»«• irara ulUauUely rcpMlcd or ignored. 

Lttar in the hfatoiy of nilraadi th« demaadi for nilroad 
Mgnlatioa, mmI for protection agninot extortion and unjust dis- 
erimitulion, arose In a grout nicojuro fh>m eommcn-inl curi- 
dilion* for wlii< h llif milrKixU xmto ri -j.<in-il !i', Win iiin. r 
thepopiiiiir hostilily to rnilroailii ADSunied furniidiiblo propor- 
Hon*. and led to KlrinRcnt roculatioB, tho Uwa of trade ulti- 
nately interfered and nullified tbcM «mwUaenta a* impraelical 
■nd tq)n>kwi% «TCn wlwra Ihgy mm nutdncd hf thn higbeil 
Itfd tribunals. Hm liiat«y of milnMd rcstrU-ti ve legWatkm 
eomprehenmvelf rorfewcd haa been that of unprctvntloai be- 

ginniiign, yielding in many fitat^'H to iinrc;v-iu:iii1.|i' ri'i(uirrniPiili', 
dictak-d by i^rKiraiil, luMtilily, mid whii h in turn pn vi d de- 
structive to the very iiUrrc-itJ* wliidi tlu'V (.mii^'lit to lioticlU, and 
gradually gave way to more modnrate and conaurvativu legisla- 
tion, which nay atill be aoid to be in an experimental atate, and 
whidi hai^apoa tha wholes been th« canasof nboutaa nraeb 
dlnatlifketion as the abum which It aimed to correct 

As early ih I'^l'i Ni w II ini|.«liiro providi'd fur the appoint- 
ment of nil oifii iiil i liiirgi'd Willi tlm (■oll<'i lion of information 
respecting llio railroads and tlio ntudy of tlio Bunuriil »"nl>jti t of 
the rclutiona of tho railroadit to tlie atate. Dy ItiTjo New York. 
Connecticut, and Vermont had taken aimilor action. In ISM 
Maine aiada tbs uperimental appointment of a railroad com- 
miadoo, and In 1809 Massarhwietn ertahliabed a railroad com- 
rolaiioo which proved permanent in form and is regarded as 
the pioneer of Rucccusful »lnto comniiraions, and the pattern of 
tlmt tyjio iif f<iiiiiiii-.-i' in which di']rtii<U f>>r it« power Upon its 
inlluenco with tiiu lrv;iHUluru and uiHin public opinion. 

Talcing tho states in their alphaltclicnl order, Alaliama haa a 
oommiaoion of three nembeia appointed by the Oovemor for 
tmofMr tarnw which hia ben in eiiileaee tiaee IM. 
AxhansBS ooafon part of the duties of a railroad commisuon 
ttpom her tax ■ssassora. Oalifomia, in IMO^ instittitcd a board 
of three con)mii)«ioner« elected for fonryeartem)^. <'i ! i .nulo, 
in 188.', provided for one conimiMionor of rnilriadH njipnint'sl 
for 11 two-y< :ir8 ti rni. (.'Dinii'i tii ut, in li^">.'l, iiinlitiitwl w hut ii 
now a comniinuon of throo menibcni, appointed by the Uov- 
eroor for three-year tt rmit, and paid by the railroads. Georgia, 
in W9, msaaiaed her commission of throe roerofaera, appointed 
by the Governor for lix-year terms. Illinois, in 1871, atarted a 
oonimiiwioii of three menibery, Bjipoititcd by tlio Gnvfrniir fir 
a term of two yours. Indiiin.a chUu'-Ik In r niilroiid nmtU'rs ' 
mainly to bi r Ui\ b ianl. b/Wii, in ISTH, or„-;uii/.ed her com- ■ 
mission of three inoniberB, appointed by the tiovemor for three- 
year terms. Tliis, like most of the preeent comntissions in 
statea in which the granger moremeat achieved great in- 
flueoee, talces tite plaee of mora radical and despotic modes of 
railroad regulation which preceded it, and proved unsatisfoctory 
and injurious. Kanans, since 18.S.% has had a commisaion of 
tiireo nn-nibfrr^, piiid by (be ruilroails. Maim' a i Mri.tni - 
sion of lliri-o nnnibcrs, ap[M)inled for a torm ut three yvat» 
and paid by the railmadK. Msuwachuseltn, since 1860, lias 
maintained her oomniisxion of three members, appointed by 
the Governor for three years and paid by the railroads. IBdit 
(SO, In U7S, originated the olBce of railroad oommisBloner, 
appointed for a term of two years. Minnesota, In U78, elected 
•bonr^of three commissioners. Micwi- ii i i in 1884,a|^i)t<^^l 
a commission of three menibori<, l'< r i\ t<'nri <•( two years. Mis- 
8' iiirl organized a conuni'ii'ii in of tim e nii inbr rs With six-yenr 
terms in 187o. Nebraska coii>iitutea tho principal state oCb.- 
cials, with a secretary from rach congressional district) as a 
railroad oommiiaion. New Jenejr entrusia such railroad rtcu- 
lalion as she atteropla to the state board of assessors. Vew 
Hanpshiro maintains tier coinnii^nioiu r, cb ( t< il f ir a term of 
twoycnrx, nnd conipcnsjitJNl by the ruilrondK. New York, after 
ani arlyiirni nn'.n ri n-iy nn^iircinsi'nl expfrimcnt with a stale 
coininii'.'.ion, organized a new comnji»#ion in 1863 witli three 
member?, appointed hy tho Governor. Ohio, since 18^, haa 
had a railicuul commisHon appointed for two-year terms. 
In FlMMMylvnidn the department of Internal affairs discfaarKM 
some of the ftinctions for which many other state's have j ro 
tided special commissions. Itbode Island, since 1872, has had 



n railnnid cDni'iii.-i-ii.niT npi">in(i'<l annually. Soiilii f'ar ilina, 
feinco 1878, haH niaintain( <l a commifsion of three mcrnben, 
appointed for six years and paid by tho railroads. Tennessee 
instituted » railroad commission, but the powcn eoofoned 
upon it were praomnieed nneonsliUitional. Texas loam the 
adminUtration of state nulhority over milrowls to an oBcial 
known as the state engineer. Vermont, since 1>C>5, has had 
licr railroad cotnminBioncrs, appointed every alli'rniilc year. 
Virginia, since l!>77, and Wisron.Hin, since 1874, have had an 
official appointed for a term of two ycan<, entrusted with aosna 
snpervisoiy power in regard to matten of transportaiion. 

The general tenor of evoola goes for to Jnatify the I 
that the advisory commissions have been most 
and tho only ones by which Important results have been at- 
tained. 

.\11 Hl.-itr railroad commiHsion.t in the I'nitfd SCitrx have b<'<'n, 
to a greater or \c*a e,\l<'nl, paltxrned upon the law of IH-Ks 
cstablinhing the railroad cotnmission of Englan<l, and twenty- 
eight states now have IciiBlatioa in aomc rei>pects rc^tembling 
English Liw, as from timn to time amended. The resemblance 
to the English law is in no ease very groat, but it is generally 
recognized that all tlio Anieiieaa legiiletion he* been based 

upon its grnrrnl prim i;ilrs. 

Even in ibiir oarli' ■<! foriiH -tato ruilroail conmiic'iionji varied 
widely, and tlioiu! now in exiMtcnce urc h:4 ilivi TKU a.4 powiblo in 
authority, aims, and ftinclion^. Kollonio^ the example of 
Msssachnsetts, Connecticut, Iowa, llaine^ Uichi|gan» Minne- 
sola. New Hampshire, New York, Ohio, Bbode bland, Ver> 
mont, Virginia, Wisconsin, and some otlier states have eslab* 
lished commtsmons of limited authority, and more or less 
advisory in their cluirui ti'r, d( pendini; mainly fur their powers 
upon public ojiinion and the stnto It giflnturcs, acting more or 
less 08 aibitrnturM b< twcen the people and the railroadit, and as 
investigators and advisers aiming to point out deurable changee 
of management or oiMlmdf^ im p nwe n snleof introduction of 
new devices^ and appailiDg to pnliBe npinlon and the state 
legislatures to sustain their decrees when the railroads did not 
Voluntarily accept tbcni. 

Tlio rommifwions of tbi« character have attained so much 
nuocess in some innlances, and failed so n>ini>b'tely in othnn", 
n-i to demonstrate that the system is not in itself eflcciive, but 
depends hugely Upon tho ntcn selected as commissioners, tiie 
manner in which they perform their duties, the state of publie 
fi't'ling. the eondltlons enoonntered, Ac Oslifomia, Georgia, 
TcinuMWi'c, S iiUh C.uiiUna, Illinois, Kan-sajt, Kcnfuiky, Slii^ 
souri, and olhi r ntati :< bavo experimented Willi coinniiwions 
upon wliirii ^ri ali r jnnvrr and authority wrn conferred. In 
California and (ieorKia the sujiervigion huM amounted almost 
to state cootrcd, while in the other slnlca regulation of rates 
and stringent reelrictions of varioua kinds have been attempted. 
Much lem suoeras has been etlained than bf Che edriaoix eom- 
missiouK, and in Mine instUMM oomplele fiiilure has revulted, 
and been followed hy the abandonment of what was first at- 
tempted, an<l thesuketiiutionof nimo r<';L^i>iial>lo provinionA. 

Tne etTorts at railroad regulation by hiW prior to the war 
were s<-atlcred tlin>iigh several of the ^lc«, ami were varied 
in character, but little authority was assumed in any case, and 
so little eoeompllshed that thsae eariy cflbria are aoareeiy en- 
titled to consideration. Tlie first conm)is»ions were entire 
failures, and the Massachusetts commission, instituted In 1808^ 
is generally and justly ri'fi.mli d m tin' pioneer of the prMDl 
widespread systt'm of statu coninu.iftii ms ond btiards. 

New England was earlicxt in the field in the elTort to secure 
by legislative enactment restrictive influence over railroad op«> 
rationSL Host «f the New England slatea tried eariy esperi- 
menli^ bat none except MsasacbnaBtts itfteined any measure 
of success, and the other eommlssions have been recently 
reorganized, their fiinrlions and |iowcr« rendjustctl, and are 
still in experimental stftjc!". The Ma!«xaclnm lis commission 
holds a place in the front rank ni in ni.iny r. -| ••. it tin- host 
and must successful of the st.Ue roniniis--ions, although it has 
committed grave errors, which have sul»oqueutly been frankly 
acknowledged. The oommission is by law given little actual 
authority and power. Its fonetions are chMly advisory. It 
invi'!<titcAtex. ron.iidrrx. studies, and reports. It announces its 
coucluaiuus to tho public, and submits its feooounendations to 
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Hbm hgidiliiia. MaaMtchuMUs hMl been forlunnto, however, 
inNoariagMOommiaBonei* man who commiuided tbecoofi- 
dencv of the oommnnitjr, and the mpeet of both the nilnMds 

and tlii)««> who make cotnpiainU agninft tlicm. Tlif> cl'.-irartcr 
of the nwii, their sincere purpose to pnininlu liio iiitoii-«ta uf 
all conrpriipd, and the well-orgftni»c<l ami i-^tati i-^liod condi- 
tions cxijititig in Ma«i»K'hux('tlM hare ntTonh'd a much greater 
mrajiiiro of lucceaa for thn Mii!<><iu'liU80ttij luw and commuinon 
thui hM liMn Ktuined by ■imiliu' cITorte elwwhere. Ihit 
ooniniMiion bM attwned conideniblQ aucoMi in the diielhMgM 
of its functions under tlie polk-e power of tlie vtate, in com- 
pelling ri>p«in« and improvements of hridges, roaiMied, and 
rollini; ■^■juk; ll i- iiii'ip(i<m <.f pri caiitidns Tir ll,(> snf. ly :n:d 
comfort uf pMisengers, a»d perltapa even luorc proiuiueutly in 

brinffing about the tdopUon of nnUbnn nelbods of keapbiB 

eccounta. 

Theae efforia heve 'oean imitatad with wyiag d agraaaofauo- 
oeaa by the commiaikMien of some other aUtea. The Maaaa- 
cfanaelta cominiaiion has, aa • rale, been atiatained by the legia- 

letUfS, and lli:it Uixly \v.\i frt-. ]i,i<.-ntly Jr< I;r'.(Hl to intfrrure in 
ndlrond niii«iT:» <ilh.-rwifo tliati uji.in the n'cumiiiornlation of 
the commi.''>iiin. Tli(» lonj,'- aiul churt-hmil i l.m-p, wliirh hiU! 
b«fn enaotod by acvernl of tlie ftlnlea, and igtioritl in nearly [ 
•II of tht'ni, haabeen enfoived in Mtuaachuscsta more hucco«> ' 
fhUythitn in aiqr other atalau laragalattDgrebataaandapaoial 
ratea, prerenting diaeriminationa it^urioue to local tralBe, and 
compcllinRdiftcriininationabaeed on quantity when they were 
dceniiL-d desirable, this commiaaion has cxereiscd conBidemLle 
influence. 

It was, however, the grangr-r movement thai brought railroad 
tagnUtkia pRwdaaBily to uiicntiim a. ^^ui-jcctlbratatelegia- 
tioB. Tbia nonnent aerved to bring the aati-cofponrtioo, 
anii'in«nopo|y, antf-rallroad fceNqg into Ibll fbroe and paooii 
nencc, to vmce all grierancea, aod to promote auch hoetilily aa 
dictated acvcre and ill-considered reslrictire lecialation. Al- 
though associated nioft flircrily with A Rronp of utates its in- 
fluence spread cvcrywhtrn and its rffi-ct» wi-re everywhero 
more or leas felt. Tiic hi.'-tory of thi.i movement is elsewhere 
tnoad. It excited in many stales a feeling <if hostility haKed 
apon eooditiona for which the rnilroads were only partially 
responaible, and prompted ill judged eflbrta at railroad control 
by legislative aoaatmenti Ibaining % diepoaitioii to regard all 
orguuizeil captlal «e a puhHe eaaoijr and caiiraada aa pnblir 

oppresBorH. 

As early Ohio, Illinois, Iowa, Minne^idn, and Wit*- 

eon^iin commeneed to rt-e[>ond with stringent legislation, culmi- 
nating in the so-called Potter law, and aiming by variona pro- 
viiiona to omtaii lellroad aiuniag% ngulate ehaigaa, and 
dMal* canana of gri ewm c e and oomplidBl Whenever the 
graogarnovement became potent in power the restrictive and 
regulatory legislation brcamo unrea.sonftVdy and disastrously 
g<Tvere iinil Klriii^rnt, and ufler a luiig and bitter contest, con- 
tinuing for years, ihexe etiactnionts gradually reacted up<m 
their authon<i, proved tlieir lack of merit or wisdom, and were 
andoiie in obedience to the commercial lawa which they bad 
daflad. The more radical ftatorea of the granger lawa and 
much that was attempted bgr the eommiMioneta eraated under 

them proved impracticable. 

Tliri>ii;.;iinut tln't^' iuth nuiti\es and prievances more or lew 
similar to lUci>e umierly iiig the t;rmij;er movement led to tlie 
formatiim of eonimifsions and enaelmrnt of laws which in 
many cases confer great power and embrace stringent pnr 
Tinona. In some inslancea a measure of succees has l>een at- 
tained in the aontb by eonmiaiiona baaed upon prindples 
which proved nnsatisfkotory and injarious in the north and 
west. 

The conditions encountered ilifTer in many important re- 
ppectfl, and the w>utli lui.i profited romparativi ly litt'.e from 
the experience of other stales, and bus experimented for her- 
adf in the m alter of nulron<l regulation by h>w, at great coet in 
wutf inatancaa, to the weliiue of her people, but with greater 
Boeceaa peihapa, in the main, than biie been aecoted hf the 
railroad legislation of other groups of states. 

The Georgia commission, perhaps, went to a greater extreme 
tliar> any other in rr;,'ii!ating ratei', eontrollioK thn il» iii - 4' 
railroad management, and extsrcisiog iar-reaching and duepuiic 



authority. Tlio stale ooaatUation conferred power to regulate 
railroad ficigbt and paaienger tariiE^ to prevent m^uat die- 
erimtnationa, to require rraaonabte and just rates^ and to 



pnnish nil violations h; 



[I 'l-.illii s. Tliis anlhorily 



conferred niwin the );eiii-;;il a-.^.-ml ly, \\\A \<y il upon the com- 
mission. The 11 tM'iii^- on a]>iioiiil. il ci r.-i-K il, a.^ renuired by 
law, of three menil«ers, one cxperiim d in the law and one in 
practical railroad business. The de.-i>oti<^ pi >wer conferred i 
thia oonmiaiion extended to every branch of railroad i 
nant, and the early lepoftaof the oonunimioD expma the ap* 
prehension that the duty and reqKmaiUlity imposed were ao 
onerous that they were fraught with serious difficulty and 
danger; 

The authority of this commission, as has been i>aid, was to 
prevent extortion and uiqnst discrimination; to make and en* 
force raaaonable lataa, ndes, and ragulatiooa; to revise all agree* 
menla; to eiamine (he eooAtiott and opention of the nadi^ 
and virtnally to enforce all conditions which it deemed lo be 
in the interest of the pnhlio as againxt ini|>rot>er requirementai 
ii'';;lr('t, or niueasona'ple <li'iiianil.< (>n t'tic i.:i;f of railroada. 
The coiiiniif-ion, isell'-eunfi>«<-<IIy l']llJre^-L■d liy il« sense uf ro- 
sponfiliility arid Rn at power, began its work amid legal tights 
to enjoin. It ni times attained a iiiir degree of popular accepts 
ance, but from the bcglradng fbe dHleattiea encountered were 
ao aarioua and the powen excrdaed ao queitioaable thai i» 
action waa the natural eonaeqaence, and the oommlailon waa 
eventually hhorn of its power by the legislature, and there is 
now a popular feeling of di!«ialisfaction with the consequences 
of thisanifiei.il n -lrii li ui. 

Following the example of Cieorgia, .South Carolina and Ten- 
nessee have experimented With very stringent provisions, but 
South Carolina qiecdily became aware of the inezpediencgr of 
what liad been attempted, and repealed the meat wnreaannahle 
fcftturoa after one ycnr's trial, while in Tennessee, alter a pro- 
longed contest, the rommission and the law under which it waa 
rstablishiHl wi re i!i clared to be in violation of the national and 
state constitutions, and were virtually abolished. The effects of 
the Tennessee experiment had been ao tdaarijT pt^jlldioial that 
little regret was felt at iu overthrow. 

Alabama boa pursued a more ceoaarvative course, but even 
in that state kn^ and Utter eonteala have enaned in which 
pnblio opinion baa been divided, and eonaiderabte dlatnrhance 
of liu>^ineM haabeen occjisioncd. In recent !lr^.'!lme^.t^ before 
Iho le^:;i-hiture it has Iioen allege4l that the policy pursued by 
the utate in railroad legitlation lias been < aU nt to building 
a Chinese wall nround the slate and injuriously affecting every 
interest; that the law aimed mainly at imaginary evils, opened 
the door for eveiy tatm of black-mailing at the espenw «f the 
taihonda, led to imneoaaMry litigation, Interibred with bad- 
ness and discouraged the operations of trank lines, which were 
necessary to the welfare of the slate. The commiiwioncra have, 
however, been men of cotisiderablo fori r, ami !i:i\ e maintained 
the support of the people in some fierce struggles with the 
railroads. 

Uaoy of the leading aouthem jooinala have pnrtaaled vigm^ 
ooiljr agidnat the evila and ertme of aouthem ainte nilnad 

regulation, and in some instances the reaction baa been atroog 

enough to bring about radical modifications. Representative 
houll'.<-m men have protested that stringent and iiiirrasoiiable 
railroad restriction deprived the south in many svay s of sources 
of prosperity to which it was naturally entitled, and which it 
would have eiyoyod under conditions natural and unrestrained. 
While it ia often claimed that the aonthera commissions have 
attained the gieetaat degree of aueoaia, the atudy of their hi» 
tory cannot fiiil to show that they have done much harm and 
(irovokcd much j.i ;in!,ir opponitiun. In Texas the protest 
again.«t injnrioiiH railroad legislation has recently beeu very 
einpbaiic. and rjnite generally thMUf^iout Um eooth • dnilv 
tenil< III y was developed. 

Oil the TaciQc coast onraaaoning anti-monoiioly agitation 
exercised perliapa the graateat influence on railroad leg j a l atioU i 
and in the atate of California the higheat pitch of anti-eheap- 
labor, anti-Oiinese, anti-corporation, and nnti-nionopoly ex- 
citement dictated a Plate eon-liiulion which in its anti-railroad 
h'atures wa" u!iii|iii' in iti cxlr.n m^miv. c, ii" il:«reL'ard of 

, property rights and fundamental principles of state authority, 
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of common ju«lice, And all tho dcniandu of trade, The consli- 
tution conferred Uie right to appoint a conintlftsion clothed 
with the mo'^t despotic power.*, and by legifili'tivo enactment 
thia commiKiinn waa given complete control of all railroads in 
tho state, authority to pruliihit discriminations of alt kiiido, to 
prevent pooling and tho incrcuso of rnteii uhich liad once been 
reduced for puriK»>eg of competitinn, and the e|K-cillc regula- 
tion of all rotes and chargou. Tho provision* of law and the 
decree* of tJio commiw>ion were such as to hanknipt tho rail- 
roads if they had bp^n acrrpte<l, ond b» b. con.s»"<juence tlicy 
were defied. Tlio CDmmi.-t-i.in fum came to lie rt-gardcd aa a 
liiilure, and little of thu Work for whi^'h it vua np[H>intcd waa 
carried out. Tliu l^tate constitution provided that lltts tlale 
ihould not be a (stooLhoIJcr of any cor(H>r.itiiiii; tho stock- 
holders were made iudividuully re»poutiih!c for debts and lia- 
bilities, and tnutecfl and directors wero individually Iial>lo for 
all moneys iniMippro|>rialed or embe/jiled during their terms 
of ofBcc; corporations wore forbidJi^n to en^jage in any other 
buaincAS than tliat named in their charters, and stm'k-watcring 
waa stringently prohibited; the railroad companies were com- 
pcUed to keep their books op<-n for inspection; railroad eni- 
ploy&i were prohibited from having any interei^l in furniKhing 
supplies to tho company by which tiiey were employed; rail- 
roads which lovrercd ihoir nilesworo pruhihited fmni ruiiiing 
them; pro rala cqxi&l mileage rates were exacted; fiec puwes or 
special rates were prohiblnnl, and di*criminntioiia of all kinds 
declared illegal; to the commis.sion wns intnistcd the power to 
establish freight and paiwengcr rates, to examine book*, to 
hear and determine conipIaintK, to prescribe a uniform svKtem 
of uccouuta, and for the violation of tho provisions of this regu- 
latory legitilation lines of ^-JO.OCO fur each ofTcneo were pro- 
vided, with fines of not less than fj.OiO or imprisonment for 
officiala offending. In addition to all thi.o, provision was made 
for heavy damage for individual grievance, ancl the let:iel«ture 
was given general p<»wer to increase tlie stringency of anti-rail- 
road legiRlatirm as it mi;;hldeem ncccHsary. 

The California commi-sj-ion, with its despotic and compre- 
hensive powers, wiis so entirely uiuucec-iftful as to afl'oni a 
Ktriking example and warning for all lime to come. 

Tlie Colorado commission wos et^tabliiihcd iu conaM|uenco of 
complaints of alleged abic^es by the Union Pacific Koilroad, 
but, as was the case in (he wn^tem stale?, (he liounds of | 
prudence and wise regulation were ovrriilejipi il, tho great laws 
of trade were dij^rrgarded, and popular fenliment declared the 1 
legislation and tho aitaumed ri ;^ulalion to Iki detrimental to the | 
widcoprcud public intcrei^ts dependent ufton tho proB|)Cri(y and 
extension of the railroad sy.^tem. 

In Iowa different conditions havo been enoouutcrod, and a 
very fair de-^ree of success attained by tho roniniis^lon ap- 
pointed in 1S78, to succeed one of the ntnst biriiigent and most 
signally unsuccessful commiM-iona which grew out ot the 
granger agitation. The conimis.Mon has comparatively slight 
powers, which have, as a rule, been wisely and beneficially 
exercised. 

Governor Occr, in commending the new commission as a 
ti.ieful and ellicient one, took occasion to t^ay that thu previous 
board and the legislation under which it acteil checked the 
development of the railroad system of l!ie state, and injured 
(ho material inlercjits ami wellare of the cunimonwealth by its 
stringent, arbitrary, and oppre»ivo character. luwa suflered 
•ovorely for her exiH?rimeiit with graii);cr rnitrond law. 

Wisconsin paralleled tlic worst features of \lio Iowa law, and 
was disturlnil for some years by bitter legal contests between 
the railroads and tho people, and by much obstruction of trade 
and interference with the inilnstric-'* and interests of the state. 

Minnesota revived promptly and prof-perously after tho first 
granger movement had reigned ami fallen, and sulistituted for 
it.'* unwi.'H; code a Fimpler and more jnsl .«ysti'm f f railroad 
regulatioti, but subse'lueiitly pa>.'ed » l.iw I'rmtaiiiinK many 
obnc)xi<ius features, 

Ex-<iovernor Marshall, as railroad eonimiiaioner of Minne- 
sota, :i few years ago declared i]i defeiico of his o«n ciiujie, that 
the provifrions then in fori e were it IoIaI nbandonnient of all 
tlio princii>le-s of t!i»» granger movement; th.it they auihoriml 
no attempt to fix rales, no provi-inu for the institution of suits 
ill the name of the slate, and no irapotiition of heavy fines. 



Wliile not blind to the evils existing in the railroad systrai, 
the commissioner declared that they are largely incidental, and 
beyond legal reme<ly, many of them more theoretical than 
practical, and in the future more than in tho jirMont. 

Tho legislature of Michigan in 1883-Sl gave much considen- 
tion to measures for the regulation of the railroads of that UMe. 
The legislature, like tho Governor and state officiol-s had be«Q 
elected on an anti-railroad platform. The railroed commis- 
sioner at that time, after a thorough investigation, not presum- 
ably friendly to tlio railroads, made a report strongly favoring 
conservative action, declaring that state legislation in railroad 
matters frequently aimed at Impossible results; that ilie pro- 
\'ision for the regulation of rates, and interiercnco with railroad 
business generally, was t>f very questionable value or expedi- 
ency. Tlie conditions were sucli that it was, in his opiniijii, 
not At all certain that the interests of the public and tlie cor- 
porations would not bo best promoted by leaving the great 
principle of supply and demand to regulate the price 'jf rail- 
road transportation, the same as it docs the commodities car- 
ried. If left to regulate itself, as docs ilic question of rates t o 
the high seas, only restricted to such reasonable liinilatioiisas 
tlie legislature had obvious authority to tmpo«e, and could 
safely provide, he had no doubt that the railroad tariffs would 
soon become as nearly uniform, and rates as low throughciui 
the country, as the cost of bridging and building, coupled with 
the amount of tonnage to lo carried, would justify, commensu- 
rate with a fair return upon the capital invested in the roodai 
Under the comparnlively unrestricted system existing in that 
stale, ho had found little or no dissatislaction w ith thesirua* 
tion, not a single complaint of discrimination having reached 
his oflice. The Michigan commissioner has accomplished 
more than the commissions of many other states in securing 
improvements in tho physical condition of the railriMid.^, ad- 
vising and virtually compelling the improvement of road-bed 
and mechanical appliances in the interest of safety and tli« 
comfort of passong^ers. 

A report upon the operations of the Kansas law says ibsl 
an act for the regulation of railroads in that state, providing 
that the niaximum rate for tho transportation of pait»cngera 
should be three cents per mile, and for the regulation of freight 
charges, has led to experiments which have done much t.i 
show how closely allied are the interests of the state with ilio 
interests of hor railroads, and how greatly it is to the intercil 
of tho state that her railroads should have freiidom in their 
<-ommercinl operations. 

Illinois, after many experiments, finally attained more than 
the average degree of success with a commission to which coa- 
siderablo p<iweni are intrusted. Many alleged abuses have been 
corrected, and, after a scries of contesl-s the recent reports uf 
tho commission declare that little difficulty is now encountered, 
and that the decisions are quite generally and readily accepted. 

Before the Senate investigating committee on interstate com- 
merce in 1SS5, Ilcnry V. Poor said that in tho matter of ac- 
quiring and distribtiting information conccniiug the operations 
of railroads, state lK>ards of railroad commissioners were doing 
a. great deal of excellent work, but their powers arc to a great 
extent, or should be, advisory. They arc not, nor should they 
lie, legal tribunals. Nearly all the states have or are instituting 
commissions. All the states should have such boards working 
harmoniously and prudently to the same end. Rapid progrera 
in proxperity and judicious railroad regulation would be the 
result, and one state would benefit by tho experience of 
an<itb<-r, and all communities and all interests would learu 
that what waa best for ono would be best for all. 

Of lato tho belief that state commissions are of real value 
and ini[K>rtaiicc appears to have become moro general. 

The Mns-sachusetta commissioners, in response to a call of 
(ho Now York Chamber of Commerce, in or about 1^"" 
ijiisly ilrfenJed tho usefulne.'^'* and iniiH)rtanco of ^ 
misHions, the principles underlying them, ' 
they could accomplish. Tlie co)i!nii-'»i 
there was tio dou 
all chippers wilhj 
and personal < 
under heavy p" 
when A railrM 
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chargM of discrimination, bring public opinion to Lear upon 
offemding corpornlioiis and inaliuite proeecutiona in the courU- 
It vna not concistent with the public welfare or right* of cili- 
cens to allow riiitroad managers to decide what perenna eliould 
be favored and what places developed by discriminating ralefl. 
Logiiilaturrs never intended to plara such enormnua power in 
the hauda of cor|>oratiuna. It might bo doubted whether Icgia- 
laturcs had conittitutional authority to dulej^tto auch power. 

Tlie corumiwion did not believe thatallxed limit could be 
placed in advance in Uio chargets of railroads, the rule which 
would he right in one cose doing irguitticc in another. 

A review of all elate Icginlation growing out of the granger 
movement ehowa that in every inst-mro the effort* to regulate 
railroad business wore overdone, that the legislatures were in- 
competent for the work attempted, and that entire rommunitiea 
Buflered for the evil indicted upon the railroada. Throughout 
the weat and north-wc«t it may be anid that more evil than 
good has been done by the reckless and injudicious attempta 
at railroad regulation by law, and in almo«t every atate 
this haa been ao fully acknowledged that the early experi- 
menta have been abandoned and more con^rvative principled 
adopted in their place. )^'hcrcvcr, aa in California, the au- 
thority conferred upon the commissioners has been in response 
to an cxtraTftgant anti-ntilroad sentintcnt, and has gone to un- 
reaaonable length, it has been nullined either by shrewd 
evasion or bold defiance on the part of the railroads, or by 
popular content. Thnnighout, the plaintive cry has gone up 
that the tendency of much of the railroad legislaiion was to 
restrict and discourage where encourugcuieut was needed, and 
that a vast proportion of what was attempted with the avowed 
purpose of protecting the rights of shippers against railroads 
was in fact injurious to the interests of ahippere and the com- 
munitica in which they lived. 

Borne idea of the uncertain condiLionK which railroads have 
been obliged to accept may be obtained fntm a review of the 
enactments in various states during any month or week of 
recent years when a considerable numlK>r of litato le};i8latureH 
were in session. It has not been unusual that during a single 
week a dozen or a score of states adopted some new law, or 
■onie important modilication of existing laws affecting railroad 
matters. 

In 1885, at Springfield, Elinois, an important step waa taken 
in the history uf state railroad commisaiona in the firvt efforts 
to organize a national convention of railroad stale commit- 
Bioncrs. Prompted by a provision of the Alabama statute di- 
recting the commission of that etato to consult with other 
■tales, effort* were made through this means to harmonize 
Btate legislation, and to secure a mutual interchange of views 
at anniul conventions. It cannot be auid that very much was 
accomplished by these national conference!!, as issues of state 
rights and wide differences of opinion on almost all subje<-ts 
interfered with harmonious action. It was, however, demon- 
Btrated in several instances that the opinion of a majority of 
the delegates was that stringent, aibitrary, and s{jecific pro- 
visions of law governing rates and railroad management were 
inexpedient and inefficient. This national organization made 
considerable effort to harmonize the methods of railroad regu- 
lation in the various states, but concede<I that nuch efforts as 
were being made often led to confusion, and were not infre- 
quently accompanied by injurious effects. During the 
object* aimed at by tbia national organization of state commia- 



' eiona have been to some extent attained by the organization of 
tha luterstat«-oommcrce commission, autliorized by an act of 
Congrcas, which rapreacnla the first important effort to regu- 
late all railway operations that extend from one stale into 
another state by the Federal or National government. 

NEW MCTHOD OF OBaAM/ISO BAILWAY (Y>MM]StiIOS.t. 

A proposed new method of organizing railway commiesions 
is represented by a bill introduced in (he British Parliantcnt in 
1887, which contemplates an alliance with the judicial authori- 
ties in such a manner that the commission proper can practi- 
cally do nothing of importance without the approval of a judge 
of high standing. On the other hand, all the judges of the 
country can occasionally be preiwed into temporarj- i«!r\-ico ns 
«<Ijuncl8 of the commission, when questions arise in their re- 
spective districts. 

The permanent commission is to cousisl «>f two appointed 
commissioners, one of whom is to be experienced in railway 
business, and a third fx officio judicial commissioner, who is to 
be, in England, the I>ord Chancellor, in Scotland, the lAtnl 
President of the Court of SesHions, and in Ireland, the Ivord 
Chancellor of Ireland. Keithcr of these ex officio commis- 
sioners is to ho required to attend proceedings in any paK of 
the United Kingdom except that for which he is nominated, 
as Btatcd above. They are also empowered to transact Ihe 
duties that will devolve vipon them, either by personal attend- 
ance or through such judges as ihe-y ni.iy deputize, and the 
latter course will presumably be frequently pursued if the bill 
becomes a law. 

The clause reladng to this subject says: "For Iho purpose of 
the attendance of the ex officio commiwioncrs, regulations shall 
he made from time to time by tl>o Ijord Chancellor, the Jjord 
President of the Court of Sesaions, and the Lord Qiancellor of 
Ireland, respectively, in communication with the rz officio com- 
miasionora fur England, Scotland, or Ireland, as the rnite may 
bo, aa to the arrangements for securing their attendance, aa to 
the timea and place of silling in each case, and othcrwim! for 
the convenient and speedy hearing thereof. Such regulations 
may provide /or the aitrndance at any cate of any other jutltfif, 
cither at the assizes or otherwise, where it may be convenient 
to the parties that the cose should be so heard, or where Ihe 
tz officio judge is unable to sit and hear the same, or (here is no 
ex officio judge for the time being aenigned, and such judge shall 
for the purpose of such cose be an ex officio commissioner." 

In regard to the relative position of the appointed commis- 
sioners and their judicial coadjutors the bill mya "not lea than 
three commissioners shall attend at the hearing of any cose, 
and the ex officio commissioner shall preside, and his opinion 
upon any question of law shall prevail." 

This form of organization apparently places the commis-sion 
entirely under the control of the existing judges in matters 
relating to interpretations of the law or the bearing of euact- 
menta upon such cases aa are prcacnted. 

In view of the frequency with which legal queetiotts of great 
importance arise in connection with the controversies in which 
railways arc involved, and the probability of appeals from a 
commission to the courts when commi.<<sioner8 make nilings 
which ore considered illegal, tlio plan posseaes advantages that 
are worthy of consideration in connection with any attempt 
that may be made to reorganize any of the numerous railway 
commissions of the Unit«d Stalee. 
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FALSE PRINCIPLES OF RAILWAY LEGISLATION. 



AKUHBER of the failurM of 1«gialiitive cfTorts to regulate 
railwuy openuions are due to (lie fuel tliitl they vr«re 
biuted un bl&e prinriplet*. One of the nio«t nii4chievciu« U the 
aiusumptiuii that all charge* for traiuportaliun are in the na- 
ture of a lax, which it is the duty of lL>gi»latoni ur railway coni- 
nuBjioners to reduce tu the luwcot altaiuablo limit, for the 
purpose of proiuotiiig the proepcrity of all cla«8c« not cloeely 
identified with railway comp.iiiiea *» employ<^ or as inTe«tor» 
in their Beciiritips. Tlii* theory practically places transporta- 
tion agencies in an attitude of actiul ur relative antagonism to 
the main IxjJy of the people. One of the clearest atatcmenta 
of it evi'r made ia emhracid in tliu following extract from the 
second annual report (1*71) of the iKiaxd of railway commi»- 
gioners of MiUMichuccUfc: "The commiasioucra httms their in- 
vestigations and all their economical conclusions on this prin- 
ciple: All sums exacted from the comnuinity for transportation, 
whether of pcrsonn or of property, conttilute an exneHon in the 
naiure of a Uu, just as niuctli a tax as water rates, or the n.-iM-se- 
menla on property, or the tariff duties on import*. That it is 
wholly, or in fact, a ncceunry tax, one which can at most only 
b« reiluccd to a cerUiiu point, but never abolinhcd, this, in no 
degree, ftirccts the principle. It is still a t:ix, adding in it^lf 
nothing to the intrinsic character of property, nor affecting the 
condition of persons, hut simply moving the one or the other 
from point to point. TIki ivtlitclion of lhi$ t'U to the lowest 
possible amount jwiid for the greatest pvMsiljle service rendered, 
always observing, of course, the precepts of grjod faith and the 
conditions of a sound railroad sj'stem, (his muM be the jreai 
objrct Oir, commissiontn altrayt retain in ricw." 

Ttii d frank and forcible avowal of one of the most intelligent 
of the state commissions, after the commeucenient of their 
lalxini, presumably explains the leading motive or principle of 
action which animated sundry other railway commissioners or 
legislative btxlies in their attempts to discharge dutief analo- 
gous to those oisumed by the Maic^achuaetta commission. The 
real nature (jf transportation lubors, therefore, appears to pos- 
sess Kullicietit imporlntico, in connection with the controversies 
that have arisen, to justify a I 'rief reference to this subject. Xo 
fact iu modern industrial history is nifire evident or better 
cstublished than that American railways have effected enor- 
mous reiluctiona in freight charges since l^iTl, and most of 
thesQ reductions have arisen fr<ini other caunes than legislative 
regulations, but if it is true that FUrh charges are of the nature 
of ft tax, there would bo reasons for govcnimental efforts to 
enforce reatrieiious, wbidi do uot exist if the views stated 
below are correct. 

R.MLW.iV8 XOT TAX GATMBaERe. 

It is a common thing for advocates of repressive laws to 
denounce railways iia tux gatherers, and to s)jeuk of all charges 
for tr:in.Hpor(alion m Uixea. It is generally popular and often 
jii.il and wi:e to rciluce fixation. Governments tax but (hey 
do not prtxiuce. The we>rking furfcn of a, country produce but 
they do nut tax. A confusion of ideas and expressions hns 
sprung (ip in regard (o the proper clu&aifieation of tnuisporta- 
lion charges, which has partly ariiieu from the fact that under 
old systems a considerable portiou of the coat of freight move- 
ments tvas defrayed by tiuutiou, and mi^ht, therefore, with 
propriety Ihj termed a tax. When township, county, or stale 
authorities open a road, and provide the cost of cotistruction 
and maintenance by levying a tax upon (he inhabitants of the 
district benefited, the part of the transportation charges over 
Buch a road which >» represented by the benciita derived from 
il-i m.iy i:<iii^iiieri il a t.i\. The piirl of (lie m-tiinl c<i^' 
of (r;in!'piirti»li<ir» over the New York catml!", whi<-h is rcpre- 
Rented by the interest on the sum rcijuired (o cous(rtic( lhen> 
and the oharijes for keeping them in repair, being defrayed by 
the main body of the people of (hat stale, may be considered 



taxation. Bat it is scarely correct to say that the snra charged 
by boatmen for their services and the uj>c of their boau, in 
conveying grain from Buflklo to Xew York ia a tax, and it ii 
scarcely to be expected tliat any national or Btat<: legislaton 
Would hate interference with, cjr regulation of, the chai)g«s 
made by fanners for hauling freight over common roads from 
one (Mint (o another, ou iho ground that Uieir bills for eudt 
labors were substantially taxation. In brief, some portions or 
items of some transportation charges may, with a certain 
degree of propriety, l>c called taxes, hut such a i>hnueisn<4 
justly applicalde to any of tlie railway movements, except, in 
a small degree, to those made upon the comparatively tew 
existing lines that have been materially aided, financially, by 
stale appropriations or by Federal land grants and moDcy 
subsidies. In a broad sense, and speaking of the principal 
portions of Uio railway system now existing, it diflers radically 
from preceding methods of transportation in the fact that no 
important part of the cliarges imposed by it partake of the 
nature of taxation. It is an essential element of a tax that ii 
should be a rate or sum of money aasessod on llic jhtsOO or 
property of the citizen by a gt>vemment for public use. If the 
word is used in any other sense it can bo applied to any expend- 
iture with quite as much propriety as to freight charges, and 
when such a latitudinarian meaning is adopted the phraw 
ceases to have an offensive application, or to poeeess any 
special pertinency whatever in connection with the disctuaioa 
of railroad questions. 

HAILWAYS AS rROPCTKIlS. 

In view of some of the theories advocated, and the attenipl« 
made from time to time to produce the impression llist 
railways necessarily occupy a position antagoniiitir. in its in- 
herent characteristics, to that nf the general public, it is de- 
sirable that their {»osilion as pro<lucers should be fully under- 
stood. Little or none of the debateable legislation proposed 
or perfected aimed at affecting them simply in their position 
OS owners of lines over which freight is forwarded. The ob- 
jective point was usually railways in (heir joint or double func- 
tion, as the owners or controllers of such lines, who were en- 
gaged in the business of common carriers. To prove that (he 
standard railway labors arc essentially productive, and not 
mere tax-gathering, it is only ueccsMry to present (he views of 
some of the leading authors on polidcal economy on (hat 
subject; — 

John istuart Mill, the greatest of motlem English politics! 
oconomisU, in defining production, states that its requisites are 
" labor and appmpriate natural object*;" tliat labor in the phy- 
sical world "is always and solely employed in putting obje»-t4 
in motiim; the properties of matter, the laws of nature do (he 
rest. . . . Tliis one operation of puttiug things into lii 
places, and being acted upon by (heir own internal forces and 
by tliiHie residing in other natural objects is all that inim can do 
with ma((er. He only moves one (hing to »>r from another, 
lie moves a seed into (he ground and the natural forces of 
vegetation prcKluce in succeiwion a root, a stem, leaves, flowers 
and fruiV" Mr. Mill sliows, by a number «>f illuitralious, tbftt 
trantportation, of one kind or anothtr, lies r.t the root of all produc- 
tion; and if you take away from men's labors that portion whirfa 
consists in the movement of various iiiauimalo objects from one 
point (o another, there vouid he abtoluiely nothing produdire Iffi. 

In a specific enumeration of the v.arious chisscs of agents 
engaged in production, Mr. Mill distinctly enumerates trans- 
porters in the following extract: — 

"'llieru ii a very gre.it anioutil of labor on 
bringing the pnMhul into existence, )>nt in I 
ill existence, iiceessiblo to those fori\l 
' Many impor(fln( classes of laliorers tir 
in Mme function of this kii 1 
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of MTiicn, by land or walar, mnktotw, wagoana, bMg«mea, 

lailon, wbaHineii, coal beAven, porters, nulway MUblishmenU, 
and the like. Noxt, there are the conitniclors of all the im- 

ploiiKMiU of tr.ui'^ji irt, sliij!-'<, bar^cji, curtK, lucoiuotivtii ACi* to 
which nuir' !'« mUleil rnmLs caiiaU, and railwaj-s," 

Amcricnn auihors on political economy, although diflcring 
widely on many topic* from tho English writoni, Bubatantially 
•greo with Ur. Mill In referaoM to Ibo point under diacuadon. 

Dr. William EUar, in Queatlona of the Day, Economic and 
Social, publiibed in 1871, Mya: "Change of form, including a 
I'liange of |iro]nTtics aud clmni^o of jilm i-, are Imtti included in 
the word ]):'iMlucliciu. Ore or coiil or lime di livf-reil nt the pit'* 
niuulh arc jiriwliii fd. Tlio pro ui\il co;il am! liiiio being put 
through the funiacc, iron, hy cliunge of forn), w prn<luce<l. 
Tb6 iron Iranf portpd to a diaUtnt market is there, by change of 
plM% produced. By Iba cbaaga of Conn uiilitj ia niliMinrad. 
By the changv of place use is eflbcted." 

Henry C. Cart-y, in hia work on the principles of t>olitical 
economy, ptililishwl in 1?>'7, rtlso cuuncialos docirineji which 
diminctly rank (nitL!;[>Mrtrr'< as producers. After saying that 
"to produce niuy, thercrore, b<> defined to be to occaaion an 
alteration in the condition of r3ii>ting pMtidct of nutter, by 
which that natter may be lendercd man amfat or agmeble 
tbeo IB ito preaent staler," b* proeeeda toUhittnto this doctrine 
by Bhowiaig who can bo claned as producers of te* grown in 
theinteriorofCbinn, and nubnequently conaumrd in New York 
or Liver|i<i<il, nnd lie elAs,--( s ntiioiig these produi < "tl.o per- 
sona employed ill iiit tran^fMirtation," and "the master and 
sailors of the vrasi-l hy which it lA transported " from the pisce 
where it is (rown to the place wheio it is cooaumed. 

The direct infltience ezerciaed by railways ia ttlnttbtiiv pvo* 
dnettoo, and in rendering avaikble natural rHommas of im- 
mence magnilode, ia particularly noticeable in the United 
Stale!). A l;ir>;e jiropDilimi of the ttRricultur;iI ami min- 
ing ili,«!riLt'» of tl.ifi coiiiUry nne llieir existence ax ini- 
porlnnt feiitri.H <if ]iroilu( iii>a to llie cxleiifion of railways. 
Tlie luiid-grant mitways have ha-itened tlio o<'ciipation and 
enUivation of now lands, and there are U> day nr.Uiona of dti- 
lena UviniK on homesteads in young tarriloiics and states who 
woutd never lisve sooght their present 'loestlons, imd never 
developed the Intent resources of the soil they are now tilling, 



slier tbe prsliiinMuy movemeots in tiw mine, £dd, or Ihetofy 

are completed, it is just aa mudi a part of the process of pro* 
duction to convey the fini«he<I fabric t<j the point of consump- 
tion aa it wnn to move (ire to iho furnace, or pig iron to 
tbe mill, or grain from the linrve«t field to the barn. Few 
or none will deny that all the freight movements which 
preoade the completion of a finisbed article are part of the 
coat of ils piodustiMi, Iwt it is not so gsoenlly tmderstond that 
tbe eolt «f wwNfMMO to tho poiiit of emisnmptioii is also 
part of tbe east of production, so Ikr as the trsde at tlut par- 
licti^ir point is concerned. 

Tlio numufaclurer of New England who wiglici* to compete 
with a rival establishment locateil at Chicago or St. I.K>iii<< nmat 
see that his western customer docs not suffer by a continuance 
of his old trade connections. The farmer living west of tbe 
Uiariatippi who wishes to sell liis com, wheat* porit, or lire 
siocIe in England most melte it tbe intermt of (be EngHah 

(■on.^iimrr to buy his products. If hi.i businefw con^isti mainly 
in ruisiiig pnHiuco for a foreign market, and one of the greatest 
obstacle^) to lie liiirmounted is tlie tran.'-jo station overlaml for a 
distance of a thousand miles, the railway lines that perform 
this portion of tbe requisite labor, are practically and IbeorSti- 
oaliy fidlow^producsfs. Tbe ides ia fitllscious that tlio liuvsr 
and tbe railway eompsay ataod on « ndieslly Mteent Ibotiag 
in reference to the nature of their avocations, and that this 
difference is so vital that goTcmmenta shonld arbitrarily pre- 
fterilie Die hliare of cornpenralion which each of the parties 
concerned in the ciiterjiriHe of raising and delivering produce 
in a dihtont market should receive. The laws of trade are 
better regulaion of such affaiis tlian Isgiahtive bodiea or gov- 
emment oflleials. Railway oonpsaies sre not only manulho- 
turera of tmo^ortetion wlio ore compelled to employ veiy 
expensive and complicated iddi and agencies, but they are alao 
joint prrxlueens with all tin; firnierf, |ilaiiter>, miners, liinili-'r- 
mcn, and manufacturers who need their services in reaching 
distant BMlnti. 

mSEDOli OF CONTRACT AKD LAWS W TUIB. 

Other piindples sometimes violated in atiamplB at lailway 
rcgulatioa, to an esient scstoely warranted, relate to tho nmgo 

which should be left for all citizens who risk their money in 



if ruilwuy.? hnd not CJitahliiilied tho convenient existing systems i useful but perilou.* enterprises for the freedom to make such 



of traii^jiorlaLion. Tiiis process is continually progressing in 
conjunction with the analogous movement ef steadily reducing 
tiw STrrage rates for moving freight per ton per mile, aa traflSc 
SMamulatas and terminal fitdtities are improved, and each of 
Ibese advancing atridss baa an immoma InSasnoe ia onktgiag 
the effcctiveneM of the railwqrs as ooaof fho g raa t ss t of the eo- 
worlcers in production. 

The va.st niov< nient of ngriculliinil produce from interior 
portions of this country to the sejiUiard, and tlienee to foreign 
countries, could never hnvo assutncd its present |iro|iortions 
without railway aasiatanoo, and in the absence of the opportu- 
nitiea far oUaiaiiig foreign nwrfceta which railway ezteosions 
have fuRridMldt tb* most poimftil of tho incentives to a higa 
proportion of tbe prodneUve agriealtnrsl energy of the Vnited 

Stales would not ixiw exist. 

In connection wiUi tlie bulky metiilrf ami minerals, trans- 
portation forms a." indispensable nil iii;ent of production as in 
the movement of agricultural staples over tbe long diatanoea 
which usually intervena belmsD the point of gio«tl) and Hie 
point of oonsomptioa. 

Througboat Che wbele range of its laboM as a IMght canier 
the trtio position of the railway is that ^ ■ JMOminrnf factor in 
the ffrrat uvrk of prvludion. Whatever theories may prevail 
on the subjeet, lliif fact in always recognized when a railway is 
projected, and it is only forgotten or ignored when disputes 
spring np iwtween vsrions cl.a».se8 of producers relating to tbeir 
raapsctive ^barss of tbe sum derived irom the ooosomer. 

Borne aerimcnioas eoniroveisiea vradd bo witol^ avoided if 
tiM Itandamenial truth was l e c ogali w l flmt all pradneari 
are transpoHers and all transporters are producen. There is 
no Rr-t or form of production cflVrti d or Bnperiritended by 
human agencii'S which does not consist in placing; eSementary 
in new relations hy nio\:i>;; tliem from one point to 



ItuMncHs arnuigenicnt.-i as may from time to Umo be found ad- 
\'antageous or absolutely neceesaiy for the successful manage- 
ment of (heir aflUrs. Hie teatrictions pfaued upon all com- 
moa carriers by oommon-law requirementa constantly axerdsa 
a rastiaining power of varying rigniflcance. The pivotal pointa 
of many disputes binge on the extent to which the efficiency 
of tho common-law requiremonis shall bo increased by new 
enactments, and sometimes niwi* urei are pn iposcil which would 
abolish all remaining vestiges of freedom of contract, and doom 
companies to hopeless liankruplcy, in view of the exigencies to 
which they are subjected by inexorable lawa of trade, A con- 
sidanUe degme of freedom is neossaaiy to seoore tbe best rS' 
sttlla If the national and local slatsMSSa of this country had 
nndeitaken, at all slagw of (nUHpOrtatioo development, to 
apiply •■ui U rik-id rcj^itlnlions asaroftequently proposijd, to tbe 
eclienies tlial have materialized, or if they had U!:r<l tbe powers 
of the nation and the respective states to en ute all tlie exten- 
sive ayatems that were to be tolerated, it can scarcely be con- 
tended that tbo net results would have been as satisfacioty ng 
thoee wlneh irsrs aotaalliy attained. The prafaabilitiea point 
strongly in the opposite d t rte go n,and tf the oaloono of govern- 
m<-ntjil efforts to plan and execute aflbrd a fkir indication of what 
would have occurred! if they had monopolized all such tmder- 
lakinpH, the e.tii-litig state of tliinu'-* would be depli .ral ile. Tho 
miuiacled man may not become a thief or a. murderer, but it 
will be imposaible for him to attain the higbetit pi>sMble degree 
of uaeAiliMm aa a dtisaa. Tbe plea for » reaaoosble degree 
of freedom was IbwiMy cip wisad fa tbafcllosriBgaxtract from 
views announced hy Judge Oooley, bcodaf iBlantalMMBmeroo 
oommiMion in 1887, a few yean before he received that ap- 
pointmcnt: — 

"Tlie railroad ought to be considered, and ought to be made, 
the convenient and accommodating tiervmil of the public, ex- 



and autjecting tbem to diverse maoipulationa; and ' iating to do ila will; but tbe public will Ibat ia to be served 
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JtAILWAT aOSFSDEBATIOlia OR POOUVO ARRAVaBMSNTS. 



oufht to bo » Jnt Md wawninble will, and Ae«M drMoiul 

noAiitg tthieh <A« owiwrt i;^ raUroad Kne$ had no reaton to anHd- 
pale wAen thry intttird titeir money in (hit ipecie$ </ fmprrty, ami \ 
which they cnnnot, thrnj'ivf, J^e mid to have bttrfftiimd J /r 
tleny llio ruilrosiila rLMsonudlc comperiBalion, to crijijiif^ ami 
hamper then by neftUftt ami vnuitunu UyiiJation, to load them 
damn vUh wmammabb burdmu, will apixar as impoUlio from 
tb« ituidpaiDt of piUia lotaMit M U woaU bo >br m «avi)||i(r 
i»fiilM$9miaamtkmtmmme$,9rl» onytl Mm Id any 

UtaiC OP TIUXSPtlBTATION DETELOPMEKT. 
It i« (ilivioiis that llio eitenxivo expt'rieiico fumi»hed by the 
rn|ii(l otlviuKC of many ncflii -iin < f tiir coiiiury frijin tlie lowt*t 
to tlie hig)>c«t stage* of tranNpurLatinn tirv flopmcnt should 
have fumiahcd iiMlnu-tivo iiidioliunii of the nature of the 
kgiabtiro motbodt tba( tasTO oitber advaDood or ntudad Ibo 
inpnyvenMola which «i« indlqwnnhlo aad vital eloawBla of 
progrFttion. One of tho Icmoiis u that tbo main portion of 
the country has ohtainod its principal iniprovempnts chiefly 
through cnriM.rate clTirtfl, or in ollu r wortis, llmt it in hy liie 
labon of turnpike, hriilge, canal, railway, and stcamlxwt or 
•taamsliip companim, rather tJmn by labors of goforomenta or 
riogio individiiala, that iha bulk of tha forward moramaola 
IwTebeanniada. Althoaano tinioh|iilalioaoronokliMlor 
another has been a neoenary prelunuiary or adjunct of all 
oorponto movameBta, aad ia » number of ioataooca oooiider- 



aUafovanmantal advanota havo bam mda Jbr tbo poipoaa 

of either comtmotng to tbo point af ooaaplOloii aaaa daMa 
{ of oseftal work! or of affording uaeAit aid to worica undertaken 

li.v j tiviile companion. Many intricutu fnifHtinn* rt-l^iting to 
tliu U-nt motlxids of attaining dn^irahle results in transpurta- 
tiun matlcrs have boon practically solved by an approximate 
degree of uniformity in tho outoome of esleiMive taria in the 
steia achool of experience. Mudk baa baea leanad of th* 
foocral driA of aAiia whan govamnanta undailaka to bobp 
atnid eonali, or to bnild and operate railway* on their own 
account, or %vh<-n llio T'niU-d Stales, iiny i.f tl;o commOBf 
wealths, or < ilio», counties, or towns, Ijocaiiin mipporteri of 
conilriny projcil*. 

A variety of conflictinK policies or systems of rcgulalioo 
have been applied lu tho o]>eraUiiii.i of tninsporting coai* 
paniea. Anjr one who aspirca to tha honor of beooaung • 
leader in directing IcgiaUtion on aneh anfa|aeta migbt pv*> 
sumabty learn useful lessons firont familiarity with the diverae 
rofults hitherto nttained; and such information ought to 
fiirrii"li one of iIhj nii»«t inipurtjint jjoiieral giiM'-n Vt tliose 
who arc in doubt alioul Uie b<-:<t cour.ie to be pursued in 
sikch new emci^ncie* OF axlftncics as may arise. It would 
certainljr be better and oiota ovaditabla to alt ooaoamed if tli* 
paopla ooold be aiaufod of daaUona baaad on andt fcnoiiMiab 
than if the IcfdslatiTe enactments reUting to such aatjacti 
men tha ofbpnitg of cbaaoe or articles of roerchandiia. 



RAILWAY CONFEDERATIONS OR POOLING ARRANGEMENTS. 



IT was obvioasly impossible for state legislatures to establish 
regalatlaaa of considerable sigdWaMwa iqppllcable to 
lailwax moraiiMnta extending from ana eoaBOBwaalth to 
aaotliar, on aoeoont of a hwik of lagal anthotitf to inlarflm 
materially with interstate commerce. Yet it has always been 
extenrive movements, such as tboae which represent the for- 
wariiii ^- < fn iKht fioni llie MiasiMippi valley to the Allanlio 
scal'Mar.i, vvLii li nioinl in i«|i(>cial need of restraints U[>on reck- 
leiB* conijx'tliii II. As Cungress noTcr acted on ttlis subject 
before it passed the intcntAte law of 1887, providing for the 
appotntmcut of a commission, and prescribing sundry mlea, 
soma of wbieb an of • kind "arara honored in the breach 
than In the ohaarvanee," it was formerly impossible to do any- 
thiii.i; of riingiderabte h;:.;n'lH ;mr(' <j< it wai (Iunc la- tlio 
voluiit.iiy action of coiiipaiiie.s eiigagi il in ( omjx'lilivu traflic. 

They cdiiiriicnccd Ih'ii gigantic nndcrtaking on a comjirc- 
heusivo scale at an early stage of Uio eighth decade, and con- 
tinoed their aSirtx, under numerous disadvantages and dis- 
coacageflMBl% ono of tha most serious of which waa tlia lack 
of 1^1 methods for anlbtcing agreements made from time to 
time, to an extent tlint renders their associated lalnrs r,nn <>{ 
the most )m|Hirtant fejitures of modern American railway 
history. 

It is nniverhiilly conrcnled that something should be done to 
ngnlato inler«tate commerce. Tho States cannot act effect- 
tMlly. Congrem before 1887 did not act at ail, and than pasMd 
• law wbieb was not entirely aallafiwtoir to advooalta of aoj 

qrstom or representatives of any inleMoi» aad th« eObirla to 

do for themselves snd the commimitie* they servo wbst should 
prc.^iirnaMy I'l' dune represent a elranpc' inlenninglitig fif fail- 
ures and succvcisos, chiefly l>ecause the iinuniinous and con- 
tinuous consent of all ot>mpanies participating in a given class 
of competiliva tralBe is necessaijr to secure tlae complete effi- 
dsoqr of any ennfad em tioo Ibat m^ ba Ibnnad or any pool- 
ing anaapimnta that may be devised. All voluntary railway 
amonlallfinf. which an not legally authorised and sustained by 
explicit lawful metho<U for c^forcin^,' fu. Ii ncreeinenta as they 
make fmni time to time, nec<>«!iarily laiiur undiT disadvantAKi'^ 
similar to iIiom- \\ iiich rendered the rolish diet one of tho most 

nnfoTtanale of pariiameotaiy triUtaab, inaamuoh as the anaoi' 



mous consent of the mcmbvn was necessary to secure a bind- 
ing decision. 

In other oountries dUBcolties similar in eharaetert but infl- 
nitdy lem intrioala than those pra*aiMng bare, bave iMan 

practically solvt^i by the simple process of making such com- 
pacts of competing lines or confederation* of rival railwsy 
companies as are fully ii[ ]ir. iv.<l liy runipi lent aiiilmriiy en- 
furciblo in the courts. Corrcppoiuiing action Inn' w • ■uij proba- 
bly fumiish a remedy for a large proporlii n of tUn troublaa 
developed in the United States, and perbaxis for all that ate 
prevanlibtB by iawa or other maaaa now known. Tat tbte ia 
precisely the ooo thing whkb is BevsT latiouaiy sdvooated in 
Congrem, and the clnora of the inteistate-eommeroa act of 1887 

«iii« U f.irlii<l« ni'incy pi^iln ffHjk Hlronj; nr"""'! '^'O <'pp<jsit0 
direclion by nialeriiiily increasing the obelacle* to effisotive 

voluntary a^-tion on tho part of the eoBipaaiaa tliat itaveen* 

dcavorvHl to form confederations. 

In general terms it may be said that nearly all damm of 
tiafBofoir which a ooniidnnble number of railw^rcompaidaa 
have actively competed, liaTe been pooled, and ai« now (1887) 

IM>i !e<l, iindiT various i<y!t(cnn, which hnve been attended with 
saniin; dcprees of miccesc, and suhjected, from time to time 
to ihleriiijitionM or interregnums of i>hort or long duration ami 
to violations of compacts which meant much or little. The 
only law of American lailMwdiag eootinuoaily appttmUa to 
oompatitive trafflc is 

TRK UW OF COXrETTnON. 

It is always in force, always actively inflnencing tho action 
of numerouB companiiK, wlicllier pooUiiK arrangements are 
oi>t4.-usibly adhered to or openly disn-gardeil. It is a great mis- 
take to suppose that effective pooling destroys or prevents 
competition. In sundry ways oompetition may be exoepliaB- 
ally active during paiioda when oompacta are i^pannltrad- 
hered to with an anusttsl degree of AdeUty. Ke eonq^aoiy 
knows how long an agreement may be eflb<^ve, and all rfvid 
lines endeavor to estahll-h tlie 1m~1 prarticul Hufi uiiar'!^ a^'ain^t 
a renewal (»f < nernefic strifes, and l i iriMtc a fuv irable record 
in tho matter of amount of lnwine-.s tran.-.irted, which can !■« 
i advantagaonsly used in oontrovetstes leUttog to the appottiou- 
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of traffio which aro of componUivcly frequent occui^ 
Ik may b« eouidMcd « domooatntod fitct that «oin- 
faderatiani CMiBot pmwit or dolngr cnnptilittoii, nd that 
their principal eflkot ia to aul^feet it to aoBM aort of nunlat Or 

regutiilinn. 

Tbis will b<' npparcnt to all who ^ivn itiic ln ci! t i t/ic jTiii- 
cijile or theory ou which all important j«Kjling arraiigomeiiia 
relating to thediviaion of traffic have bwn based. A number of 
liaeatuoavoiypoadble olfoit to Mcure tho Uigcat atUiaaUe 
ahara of tho eoapetitho tniloorigtBatbif at or betwMo ^ven 
points. AAer a Buccesnon of atniggle*, extendii^ OTer » aeriea 
of yrar8, t!io p«rccnta!;o obt^nabla by each lino is approxi- 

■BAtely n^'. rrtiiinfil. Tho niint vil;il f^MtUro nf tho pool i« an 
^greomi nt ll .il jirc^^riSeJ rates fluill bu nLiintaiiiod by all the 
eoni;i:inii th it c.ieh bIuiII l e allowwl to obtnin or trausAct nu 
amount of buaineaa corrosponding as closely na pooaiblo with 
the allotted peroenlnge, and that if any company obtAius more 
than ill anottad pateaotago tho profiu dcriTod frommcbex- 
eaaa ahall ho piUd over to tho company or companiea that havo 
&ilcd to obtain an amotint of Inislnniuicorrrfiponcling with their 
allotment. Tho end loii.-tAiitly kept in view w;V8 to take from 
all llic companies cimi rrnnl, an far an pus^ilile, all incentives 
to rate cutting, by putting in foreo a Hyslvin under which nu 
OO m pa n y could inercaoe its profits during a given period by in- 
wwiaBnfc beyond iu aUotmant, the amount of ila eompatitiva 
bmbieaa originating at tho point or painta to which tho pool 
■dated, and no company oonld loee net revenue by failure to 
Oiitain a percentage of the total buaineas equivalent to ila 
allotment. 

The pivotal point of t!uch arrangements necessarily was the 
ailulmimt of pHrccntage", and as tiloy VOlo ATOWedly Bi:l>joc't to 
change from time to time, whanovar any company could fur- 
niah aatiaiwtoiy e videnoo of ila abililgr to ohlaiii, in a daq>erat« 
Bad mntnallyli^iuioiia eoalUeii * kigar uotntA of hurincss 
Ihiui hai borni awarded to it, an inoenfiTe to active eom)>eii- 
tivo exertions was alwuys funii>!icd by this f:ii t, r-vi-n during 
eras of the closest adliertiice to tlit letter and spirit uf jjoolin;: 
arrangements. Wion there w:is nothing to dunpi to for, rank 
in the matter of claim to a eiharo of buisiuciiS awarded at the 
next allotment invariably supplied an incentive to earnest 
■tnigglea. Tho idea haa been widely diaaaoiinated that pooling 
no cc a aari ly andliibtad ootnpetition, bat it ia too deeply inter- 
woven with the entire framework of the Americ an railroad 
system to Le extinguiahcnl either by confederations or anything 
thort of such absolute identity of intereals aa it prOdOOBd fay 
permanent or protracted consolidotionB. 

Various methods have been tried for the purpose of aecom- 
pUahing tho loadixtg ot^aot of pool% which are to enaUe the 
oom panics transacting the haaiaaaa leading to or from given 
points under conditions that will enable them to extract a 
profit from such busineas, instead of continuing to conduct it 
aft latea whkh aniaii a kM. 

The first important oomUnatioa was Ibnood by the lines 
OBgaged in tlw tnoipoitatian of anthraeita ooaL ndiUmd 
malorially from «H othaea fa.tho fcct that akading oiject in 
▼iew waa to ranntain a remtmeratfre price for that Important 

product, mainly by an agreement intended ta rr.-trii t (lie out- 
put, and to divide lietwcen tbo carrient, whuh were at the 
Bame time deeply intereste<l in mining operations, tlio tolnl 
amount of competitive traffic in accordance with agreed per- 
centages. 

The fint compact was flo«nadasaprot«ction against ruuioun 
competition. Itcointiaaadinfbroofrbra1>aoainbarlst,1872,to 

Augujit, 1S76. During its continuance the prices of co il \v< re 
not exceesive, but after Hi-riiption tho rale* of tr .K-jMnu- 
lion from the miin m im II the price of coal, ngniii fi ll to a 
ruinously low standard. .Several of tho uompanies were unalilo 
to dadan dividends, one went into the hands of a raoeiver, and 
another waa obliged to obtain team its credilon an axtansion 
of tiaw fcr tho payuank of deUh Oa Jaaoaiy lat^ 1878; a 
seoood eombination want into efbot, and continued until the 
oloaa of that Tbm annhniint of parcenisges was as fol- 
lows:— 
86 



P«r cent 

PbilsdclphiaaiKl l:<';iilitig «>.... •••••••• 28.»i'iS 

LehiKb Vallfv , 19.750 

Central of New J.r..y ; I2.9l» 

Dvlawan-, I.ai;kawiinna ood WSBlani.* 12 7>V) 

IMawaroand Uadion 13. iW 

IVnnsylvania 7.025 

Feai)S]rlvsniaOoalConpaay»«...>. ••«. MBi 

100.000 

Tliis arranKcn-.rnt continur-d in force until December "Am, 
1878, when a di.«ruption occurred, mainly iu consequence of a 
refural of one of the oontpaoiaa to aooapt terma agreed iipoo 
by the other companiea. 

During most of tho yean from 1878 to 1887 ainilar oompaeia 
were in force, to a certain cstcnt, but they were scarcely ever 
fully effective, althonv-li they did much to check cxceiwive pro. 
dliction, partly on in i'onnt ol" :i rt I'n-al of oni/ of tiiC cotn panics 
concerned, tho rtnni-ylvania Uailroad Coaii>aiiy, to enter into 
a eonnliiiiation which had for its ol||oet tho reatricUon of lha 
prodoelioa of coal, and partly on aooooot of variooa diaMOp 
aiooa and l«gal hoatiUliaa. 

THE l.VE.Vl:n 8V^TI:M, ArrUKD To I.IVi: sn» K AND I'ETBOUani. 

As was tn be ex])ected, one of the iintt experiments made in 
connection with tho pooling of freight which railway compa- 
niea did not produce^ waa decidedly ana a >is f a rt o»y ia aome of 
its workings to anndry iateteata, onconnland aofaio erittdamai 
and perhaps elicited the Ititterest attacks that luv« ever been 
mode upon American railway*. This molliod was popularly 
known ft« the ev( tn r und it wa» applied principally to 

live stock and petroleum tralBc. The "cattle evenerti ikioI" 
waa orgnnixod iu 1873, for tho puriioso of terminating a pro- 
tracted ooateat betweon trunk linca and oonnectioaa extendiAg 
from Chicago to Boaton, Now York, Tldladalpliia, and Belli* 
more, which had ftaquently led to the transportation of livo 
stock at rates far below the actual cciat of such movementa. 
ITie plan adoptetl consisted first, in an Hurcciurnt l>elwcen the 
rival companies in regard to a (li\ihion of the traffic, or the 
poroeiitagu of tho total amount of business which each com- 
pany should transact. Tlie next step, according to one ac- 
count, waa entering Into "an arrangement with an aaaodation 
of certain of tho piindpai ahippenb wlio agiaed to direct their 
shipments in mA uanuer ai to inaurotoeaeh company its 
unotted ^haro of tbo traffic, or, in other worils, to keep tho 
number of cattle shipped over each particular road endiraced 
in tho pool even witii, <ir ei(ual to, the percentage agreed upon 
as tho share of tliol rood. These shippers were, therefore, 
known ns 'eTanom' la OOnaideralion of tho services per- 
formed by tho afeaon, they ware allowed a teiiato not oo^ 
upon sbipnwnta made thomadreib but also upon all eattio 
shipped by other parties to other places east of Chicago. Tbta 
arrangement gave them a great a<)vantape over all other 
shippers, and thus lenJi d to en ate a riinn [" ly of the busi- 
nee*. Tlio scheme met with strenuous and ilcterniined oppoei- 
tioii, anil it was abandoned by the railroad cfjuipanies in thO 
spring of 1870," aiace which period live etook has been tnaa^ 
ported nader ngnlatkMia aimilar to thoaoperlaininctooliiar 
classes of traffic. 

The evener system wns also adopted in connecHcm with the 
transjM>rtation of petroh iini from tho priMlucing regions in 
Pennsylvania to seaboanl and oilier points at which consider- 
able quantities of petroleum Were refine*!, for aeveral years 
before the extensive pipe linea were constructed through which 
the bulk of the erode petroleum ia nowfbrwarded to diitant 
refining poiata, Tlio Standard Oil Oom|iaqy adad aa aieBer 
under conditions similar to thato already described relating to 
live-stock tr.'.fTic, III1..1 it r'u i r.l «■» a conipcn."ali<in for its 
diviaiou of busini>,-< h' twctn the competing lines, in accord- 
ance with agreed percetitagen, special advantage)', in the matter 
of rates, oorreaponding to those granted to the cattle eveners. 

It is scarcely BOeMMiy to add that the method tlius briclly 
described forma no part wbatavar of tlio main poctioa of tlw 
railway pooling systoma Of fho coontry. It la odly appUeabta 
to special deecriptions of product:§of which largo quantities are 
moved, and has been practically and, probably, permanently 
birdationtothoBi. ItMmNataadofiooof 
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AtnnuUloQ period, wImd deepmte nBcdi«««n appltod to 
dw pc f a to diKUM. Borm of the antagonumi it proroked were 

pMOlUu'ly vinilont, protractod, nnrl influentiiil. Tlir irnliutory 
■topi, which finally resulted in the pajt-sii^i' of liii' iiitiTDUU- 
commcrco l«w of 1887, or more parliculiirly tliuso fentures of 
it whidi originated in the Houe of R«prp.Hrntative8 at Waah- 
loglont WW* bued on «llbrto to prevent by law tbo af^lieetiao 
of ilie ovener ^jralem to the tmuporlatioa of petraleiia. 

Tho fint yiKorotn eflbrt to ealabliih a eonfederadon or pool- 
iiij; CDmliinatidii, opplicalite t<i alt cliihff.^ fif Imsincss, and re- 
fiuiriiig f.tr il!* siicci'^fiil (iin nstii •!) Ilic .luppDrt nf a cmniikT- 

ablf nutiilKT of line:", ^^a^ ciiiitiH'iKTil in D 'tiil'C'r, 1R7'!, l<y 

four roiuLi coiuii'diiii; Atlanta, (irargia, wiih lb« soaboard, 
whidi eoon aociiml tho co-op«rationof BUMRNUliBeeeiriiBe- 
qucntly eombinril iir)'ii>r tho title of 

TUB SOITBE&N R^LWAY AKI> tiTEAMSIIir ASMXlATIOir. 

In tho &n of 1879 a definite rcvi«e<I agrcoment was signed 
by reproM'HtAtivfH of the followiiif; riiilnmil linen, viz.: WfSlcrn 
and Atlantic; Central of (k-orgi.-i; .Suuth-vrcfltera; Savannah, 
Qflffln and North Alabanin; Mobile and Oirard; Augunta and 
BeTMuuih; Eatontoo bnuicl>, Gfloi(ia; South Garoliiie, Bick- 
BMttd end SaiiTille; Ftednraot; Vwth Chraliiie; Athmla and 
Biehmood Air Une; Memphis and Oberinton; Eiut Tennessee, 
Viiipnia and Georgia; Western, of Atahaniii; Moiitgomcr>- ami 
Eufiiiil.i; Wilmington, Columbia iii.il An^.istii; Cluirlutto, '".h 
luinUia and Aiigii.'^tu; Wilinin(;li>it nml W'eltlon; Smith and 
North Aliibunin; N)i«bvillc, Chattiiii. i. / 1 and St. I»uiii; and tho 
following iteaninbip companies, via.: (Jccan Stciinichip Com- 
peqjr* of Savannah; ritiladclphia md Southern Mail Steamship 
Oompanj; Kow Yorit and Charleatoa ilaaBiakip iinea. In 1879 
il wae nporlad that thii organiiation bad been joined by forty 
railroad eampani- ^ n'l l n lumilM'r <^^ coootwiao iteaner linca. 
In the early portion u(' issr tlio oinip»nio» participating and 
oflloe r i were rciHjrtcil as follows: Vir;;il r.iwirs, general commift- 
■ioner, Atlanta, Georgia; Cimrles A. SiiuLili, socrelar)', Atlanta, 
Georgia; Milo 8. Freeman, onditor, Atknu, Qeoigia; R. T. 
HugbeikCenenl iceottSdl Broadwa/^ JNow Yoric; erbitcaion, 
John Screven, of Oeori^ Theo. H. Outer, of Vugiaio; EL B. 
Sibley, of Missouri; Atlanta and Weet Point; Baltimore and 
Bichmond Steamship Conijmny; Boston and Havannah Steam- 
ship Company; Central Railroad and nankin^ Company, of 
Georgia; Chnrloton and Savnniiali; ('liurlutte, C'olunibia and 
Aqgnata; Cincinmui, New Orleanit and Texas Pacifu-; Columbia 
■ad QiMnvilU^ Clyde New York ■tcamship lines; £aat Ten- 
nmeH, "Virgipia end Geai|iei Oeodgia Bailroad and Banking 
Oontpany; LodavOtoMid VMbville; Memphis and Ch e ri eito n; 
Merchants^ and Miners' Transportation Company; Mobile and 
Oirard; Moliilc aiul Monigomrry; Montgoiiiery iiml Kufaula; 
Nnabville, ClitttLanooKii and Ht. Ixmis; Neis York iitxl Cliarles- 
ton Steamship Compiiny; Norfolk un.l We-t. i n; Oi i-an Steam- 
ship Gompany; Old Dominion Steamship Company; I'ort Koyal 
•ad Angnsti^ Biehmood and Danville; Rome; Havannali, 
I1aiid» nod Westam; Savanaeb, QrilBo and North Al abama; 
Sseboard and Boanoke; South Oirolina; South and North Ala- 
bama; Yicksburgaud Meridian; Western and Atlantic; Wcntcni, 
of Alabama; Wilmington and Wcldon; Wilmington, Columbia 
and Augusta. 

In a comparatively short time after the Southern Ilailway 
and Steamship A.'.sDcialion was in succeesful operatitm, several 
other oiganisattons of a similar character were formed for the 
purpose of attempting to regulate the oompetilive tramportn- 
lion movements of other seetions, until finally they practically 
embraced within their membership all the important compe- 
tiliva roads of tho oonntry. 



AMD onrnub "nxrnr xmon-vnos. 

kvraa peiCMted In Jn^, 1877, under the guid- 
ance of Albert Fink, hjr whieh a daoMgiaf ooiila* batmen the 

east and west trunk linca wae temrilMM^ MmI dw initial stepa 
taken for tho establishment of the asndalioa OOntroUing coui- 
pelitiv« traffic lictmeti western and north-wcatem state* and 
tlio Atlantic acabourd. In the amount of business subjeet to 
■nparvision and rol^pitudo of the railway inleresLn inviilve>l 
Ibbivai the imet important association formed in the United 
IlwwniUeoledto 



of eiteneive tale-cutting, one of the noat impoitoMef wUcb 
was terminated by an im)K>rtant new oon tract of the trunk 

linrs, ni.ide in Noveniln r, L--s"i. I>i>|iili' ni.uiy <liffletllli(», ilj 
operations graduiiliy expiitnkil, until, a', llic time of the poiwage 
of the intcr»l«te-commnrc« art, in 1S97, itn officnrii, actively 
participating lines, and sob-divisions bad attained tho niagiu- 
tude indkated by the followiBg official liat:— 

Trwtk-LiM Commimon. 
Albeit Fink, commissioner, 346 Broadway, New York; N 
Cfuilford, eoainiiikaer (IM^t department), 840 Broadway, 
Now Yorit; & F. Fiorson, commiasioDer (passenger depart 

i mi nt), 846 Broadway, New York; 0. W. Btillen, seerctaiy 

(freight de|iarlment), riM I!n !iv .i> . New York; ^\■illiilm Flem- 
ing, secretary (jMM'cngcr de|iariMient), U46 Bnradway, New 
YoA; H. <X Blye, general agent, a¥i Broadmjr, New Yoffc. 
Jmnt Eiecuiite Oommiltee. 
Albert Fink, chairman; S. F. Pierson, vice-chairman (paasen- 
>;er department); C. W. Uullen, Feeretury (frciubt ilopartmctit); 
H.C. Blye, general ttgciil, 310 Uroadway, New York, Allegheny 
Valley; Baltimore and Ohio; BoHton and Albany; Boston, Hoosac 
Tunnel and Western: BufUo^ New York and Iliiladelpbia; 
Chic^ and Alteti; Chioegoead AtUntic; Chicago and Grand 
Trtmk; Chicago, St. Lcwdll Mid littaburgli; Cincinnati, Heoul- 
ton and Dayton; Cindnnali, Tndianapolis, 8t. Louts and Chi- 
> ago; Cincinnati, \V;i-li;i:v'! i ii T illiiiu ire; Cleveland, Colum- 
bus, Cincinnati ami Iuiii:iuujKjliR, I'llroit, (iiand Haven and 
Milwaukee; Detroit, I.nnKing and Northern; Evuiifville iitid 
Terre Haute; Fitchbur^ (.irand Itapids and Indiana; Untnd 
Tnulk; Indianapolis and St. I>oui«; Indiana, BhHjmin^ton and 
Wsatem; Lake Erie and Waetem; lake Shore and Michigan 
Southern; Louisville, New Albany and Chicago; Mkhigui <^ 
tral; New York an d New England; New York Centrsl and Hod- 
Roll lliver; New YMrk. Chicago and St. Ix>uis; New York, l4ike 
Erie and We>ii Mi; N. \v York, New Haven and Hartford; New 
York, Pennsylvania and Ohio; Ohio and Mic*is«ippi; I'ennsyl- 
vania Company; Pennsylvania; Peoria, Decatur and Evansviltc; 
Philadelphia, Wilmington and Baltimore; Kttsbuigb, Cindn* 
nati end 81. Lonis; VandaKa Line; Wnbaih. St Louis and fkdfle. 

RiM Ilound CllsifflMlipn Comviittrr. 
R. M. Fmaer, chairman, CtBeianati,Ohioi William Orr, saoio- 
ury, Toledo^ Ohio; O. G. Oiehran, CL L, Cole, B. K, Ftawr, B. 

W. Geigor, C. E. Gill, II. W. Hibhard, Edgar Hill, M. Knight, 

A. >f ackay, D. T. Mc<:al>e, J. T. R. McKay, John Porteons, O. 

B. Spripu-*. > ^^"a^ll- I.;.-t oft'ie jmrlle-i to the v.uioiH divi- 
sions of trafUc from Ibo rcsjM;>etive poiuLs nanml; We^-l hound 
— From New York — Baltimore ami Oliio; Iieliwun', l.inka- 
wannn and Western; New York Central and Hudson Uiver; 
New Yolk, Lake Brie and Western; Pennsylvania; West Shore. 
From Philadelphia— Baltimore and Ohio; New York Central 
and Hudson River; New York, I^ke Erie and Western; PnD> 
sylvanitt. Fnim Rwtnn — Biwlon and Albany ; Cei tinl Vi rnioal; 
Filchbiirg; N<'w Y'ork and New F.ngland. From Baliiuiorfr— 
Ilaltimori! and Ohio; Penn.iylvania. Eai^t bonnil-- Krotu trunk 
lino western termini— Baltimore and Oliio; Iielaware, Ijicka* 
wanna and We^tern (live i^toi k only); f lr:ind Trunk; New York 
Central and Hudson Biver; New York. Lake Erie and WtaMn; 
I'einisylvaida. 

CenlrxU Traffic AssocfaWoa.— ftllBIHpw IkfartutefU. 
George U. Daniels, Assistant Commissioner, Chicago, III. 
Battinote and Ohio~'Lines west of Wheeling and Porkers* 
burg; Chicago and AUantic; Chicago and Onod Tnmk; Ghi> 
cago, St. I.ouis and Pitlaburgh; Chicago and West Midiigan; 
Cineinnati, ImtiaiKipoli)', St. I^iuin and Chicago; Cinrinnati, 
Wai-liiuKton and lialtimore; Cleveland, Columbus, Cineinnati 
and IndianaiHjIis; Cleveland, .\kron and CoUimbuK. Detroit, 
Giand Haven and Milwaukee; Detroit, lAiwing and Northern; 
Grand Bapida and Indiana; Grand Trunk— Lines west of Sus- 
pension Bridge and Toronto; Indianapolis and St. Louie; In- 
diana, Bloomington andWeelem; JeObfeonville, Hisdioon and 
I Indianapoli!*: Ijiko Erie and Western; Lake Shore and Michi- 
I pan .Southern; Ix)uii!ville and Nasiiville; Michigan Central; Ncw 
York, Cbiea^'o and St. Loiii-; New V.irk, I'eiitihylvunia and 
, Ohio; Ohio and Mississippi; Pennsylvania Company; Pittsburgh 
1 ud Uko Bik( Ktteboqib, GDdnaatt and a. Lowrii; 
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Valhy tad 8t Looii; Vm^lU line; Valley; WalMsh, 8t I>ouia 

■odfccint-- I.iiHK cafl Iff Ht. Louis aJid Ppringficld. 

Queago Hut-BouHd Ptmenger QnnmiUee. 
Oeoit* H« Dutiela, ChairraMi, SOS la Balle Btreet, Ghleago, III. 

Coinpar.i.'- — ri iltininrOdiiilOhii ; rhicagoand AlLintic; Chi- 
c«go»n4l (iniiul Trunk; Chicago, St. LouiftMid Fittobuiglii Lake 
Shore and Mirhigaii .Soutbeia; MlditgM Geotnl; IttlllNngb. 
Fort Wajrn« atKl Chicago. 

CEXTBAI. TRJLn'IC AabOCIATIOK. 

M Im Mb CMeoffo, JUhot*. 

G. R. nianrhanl, f(iiii;ii;-.^'. !ih r; ''r. H. ri.iii;i>ls, iissUtnnf rnm- 
miaeioner, pujuifngcr dt-iiarlnuul; t". JI. M< Ktii4;lit, eoiTLUry. 
dlksago CominiUee. — Charlua L. Sliaw, SccreUrj-. 

VMmon and Ohio; Cbicago and Gnuid Tnink; Chicago, S(. 
Lnda «ai nnaboigb; Lain flhoM and MMigm BooUMrn; 
lOtMpa Oontnil; New York, GhicagD and BL Louia; TlHa- 
bmgh, Vkirt Wayne and Chicago. 

SL Louis Committee— H. S. DePew, Joint Agent. 

Chkaso and Alton; Indiaoapolia and BU Louii; Ohio and 
Mlaiaitpiil; Taadalia Line; WabMh. Bb Lonis and Fadfie. 

Peoria Conimitlec — W. A. Brubakrr, Joint Agent. 
Chicago, Rook Island and PadGc; ladiaaa, Bkmmingtoa and 
W«iam; Faoria, Daoatnr and BvaaaTilk; WatiMh, ttt. Louia 

■id Pacific. 

ludiaaapuUH Committee. — J. M. Bowles, Joint Agent. 
Chicago, St. Louii and Pittsburgli; Cincinnati, Hamilton and 
DvUmi Ciactnnati. Ind ia n apo l ia, St. Louia and Chiflaggot Clavo- 
haO, Coltnnbf, Oadnnati and IndianapoVt; ImBau, Btooai- 
iagkm and Wotem; Louiavilto, Haw AllMHqr and Ghto^ 
Wabaah, St Lonia and Pacific. 

Cincinnati Commiit«c.— C. W. Temple, Joint Agent, 
• CiacinnaU, Hamilloa and IHyrtoo; CSncinnati, Waahli||too 
and Baltimorp; Clereland, Oolmnliaa, GnaiBnati and InfiaiH 
apolii<; Ken' Yurk, Penntgrlwiiia and Oblo( ISttalnii^Clada- 

nati and 8t. Louis. 

LoniaTUle Comnittaar-B. H. Oampbeli, Joint AgiKA. 
Jcflreraoaviila^ Madiaon and buBaoapoliq Ohio and MM*- 
■ippi; Loinaiik and Kaahiillai. 

aoora>' 



■aawAT Aaaoeumnr. 

TViis nrgnnization was formed for tho purpo-io nf eflbctiagaD 
ajurutil divisiiMi «if llio reccipUt from the traffic of the HiMOuri 
river point*, of Kansas City, Alt-hieon, Leavenworth, mid St. 
Joeepli, between the railroads extending from thoae dtiea to 
Bt Louis, Chic4};o, and Toledo, respectively. BbetOf aftar II* 
(Mganisatkm J. W. Ididi^, ita conuniarioiiar, In • mdubwiI* 
eadon to the Chief of th« Bureau of Statiidn, stated that "the 
general intention of the orpiiiiz.ition i» to mftinlaiii cuch 
equnhlu rates to and from the Mis-fouri river points aa chall 
admit of IcsiMjr or ciiuul r.il- s f r shorter di.Hanoeg. To illus- 
trate, the intention u to maintain, say, a 2j-cont rate per hun- 
dred pounds on wheat from Kraaaa City to Chicago, which 
would allow the raada in tba aaaoeiatiou to duuge either that 
rate or a leas lata firom local points nearer to Cliicago." One 
of the leading ohjects wa.<? to protci-t loral tr.iffie. At llio tinio 
the intcrstate-<-oramerco act was parsed, in 1867, the leading 
officers of tiiis aasociatlan and '"Mfpfmift iminimitil with it 
were as follows. — 

J. W. lOdRkgr, CbmnlMfoaer, CUeago, III. 

K. D. M(K)re, General .Agent, Kan^aa City, Ikf'). 

OBBpanieti. — Chieago and Alton; Chicago, liurlington and 
4|BiMgr; Chicago, Rock Island ami I'licific; HanniUl and St. 
Joseph; Kansas City, 8t. Joseph and Council Blufib; MiMOUli 
Pacila , Wabash, 8L Louis and Pacific. 

Soon after tha paas^pof that actitbeoaBa nMeatary with 
fUa, aa wdl aa other aasoelatlona whidt had ftatures providing 
tor a money distribution between the romixtiti^' lines, to re- 
model their arrangcmrnts, on Bccoiint of tlie prohibition of 
sui !i dntr;iiiuioni» in lluu .1. l, tlie coiir.tc it a<l.viit<-il, whicli 
is K-iniewliiit more r:uiii al than tliat (x>ramonly pursued, iff 
briefly desrri(>e>l in ilir foilowing newspaper statameBCs— 

"At ft meetiog in Qucifo of tha gananl mauum of the 



roads in the South-western Railway Assooiation that organix*- 
tion Ksvi reorguni/. d as lliu South westcni Statistical liureau. 
Mr. R. B. Cable was cUm ted cliaimian of the executive com- 
mittee, and Mr. J. \V. >I:>UI< y « .m made cliainnan of the new 
organisation. Th« general irvighl agenU war* conalitalad a 
rate oommittaa^ with poww to naka unifiurm ntaa on «oa- 
petitivo bu.'inewt. There are no penalties provided, the man* 
agers pletiging their faith to carry out the agreement. Any 
line liiui the privilege of withdrawing on giving ninety iljys' 
notice. A separate nKrecmi-nt includes all lumber traflic, but 
is ."ubji ot to the pjimo rult -t utul < ondilioni*. All of the lines 
running from Chicago and St. Louis to Kansas City and the 
Kansia roads are partiaa to (ha agiMRMirt, with tba •maplioB 
of tba at. Looia and Baa naneiaaoband KanaaCi^, VortSeolt 
and Gulf* 

Otln r uMociatir.ns, nf which >[r. Midgley wai< cummiHsi, mrT. or 
which relaWd to south-western tndBc, included the foUowtng.— 
oouuBO-ctrAtt AancuiMw. 

J. W. Midglcy, Commissioner, Chicnpo, Til. 
Companies. — Chicago and Alton; Chicago, liurlington and 
Quincy; Chicago and North-western; Chicago, Rock Island and 
Pacific; Chicago^ St. Paul, Minneapolis and Omaha; Uaonibal 
and 8b MiaNarl FMifle; WabMh, St. Liwia and Ftaifia. 

Mom iMtt meounKm. 

J W Midt:1ny, Comrairaioner, Chicago, HI. 

Cliirago iiuii Alli r. 1 ":jiL'jii;i 1, liurlington and Quincy; (;lin iii;'"i, 
Milwauki-c ami Si, I'.i-il; Chii'aKo anil Nortli-« i (-lcn>; Chicago, 
Bock Island and Pacitic; Missouri Pacific; Wabash, Ht. Ixiuis 
and Buific. 

A namber of aasooiatiooa ware finxnad, at various dalea b^ 
tween U77 and 1887, most of which are ineloded in the ftllow- 
iqfliatof those not mentioned above, which wore in openiliun 
ahont the time of the passage of the interstate commerce act 
of 1887}- 

KKW ESGLASlf HTJiTBi. 



A. A. 7olBom, Prasidentt Boston, ! 
E. B. Hill, Manager, Boston. Mast. 

Kxecutive c<jmmitteo.— A. A. Folsom, J. W. Hobar^ W. H, 
Barnes, O. M. Shepard, W. H. Turner. 

List of Members.— Boston and Albany; Boston and Maine; 
Boston and Fravidenoe; Bangor and Kahtadin Iron Works 
Bailway; Bangor and Ftsoataqnis; Barlington and Lamoille; 
Canada Atlantic; Central Vermont; Clicfliirc; C<incord; C<inncc- 
ticut River; Danbury and Xurwalk; K.u-tcrn; Ilnrlford and Con- 
naoticut Valley; Hartford and Conm cliciit W'cfIci n; lIouMttonic; 
Knox and Lincoln; Maine Central; Milford and Wuonsockct; 
IDalaqaciiNarragansctt Pier; Xaugatuck; New Brunswick; New 
Uavsnand Dwfagr; Kew Haven and Northampton Oooipaiqr; 
New London and Kortham; Kewpoit and Wi t^ftnd; New Yorii 
and Xcw England; New Twk, ITew Haven and Hartford; New 
York, Prf)Tidenco and Boston; Norlhem Adirondack; Norwich 
and WurccKlcr; Ogdcnsburg ai;il Lake Cbnmplain; Passumjisic; 
Portland and Ogdensburg; I'ortland and Rochester; Providence 
and Springfield; Providence and Worcester; Providence, Warren 
and Bciatol; Bnmfbrd Falla and Bnokfield; Shepaug; Somenet; 
South aaatem; Sooth Manchester; Woroeater, KashoaandBo- 



D. J. Flanders, Chairman, Boston, Maa. 

N. £. Weeks, Secretary, Boston, Maia. 
Companies. — ^Boston and All«ny: Boston and Lowell; Boston 
and Maine; Tildiboig; New York and New Eaglaod; Old Colony; 
Boston, Revere Beach and Lgnm. 

Km York anil IfoMon Ali Rail aiul Sound LincM vtssapfatHsB. 
a T. Hempstead, President, Now York. 
O. Lk Johnaon, Beenlary, Norwich, Conn. 
Lines.— New York, New Ifaven and Harttbid (all-rail lines); 
Fall River Line— Old Colony; Old Colony Steamboat Company; 
.Stoiiiii^'loii Mill— Boston and Pri'vidcncc; New York, Provi- 
dence and Uij*tun; I'ruvidence and fitoninpton Steamship Com- 
pany; Norwich Line — New York and New Al^mid; VflfWieh 
and Now York Tnwinportatiffln Company. 
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Btm Rngland Gaterul TidcH ami fiasaenger Agenta' Auoeialion. 
F. H. Kix^gibiuy, rrMldml, Kaau^ M. U. 
C A. W«itet Saoroury, WoFontar, Mm. 
All p —q gw tnmapaitaiiaB Kbm in Kew Kbiglnii rqim* 

Mill led. 

Minnur. asi» wFjrrKBN statw. 
Xew York State Pannigrr Aitoeiaiioii. 
Isninh S. Emery, Chnimmii, n<K-lic8t<T, N. Y. 
i^. F. I'icnon, Vice-ni:iirnmii, N'l w Y<irk City, 
Edaon J. Wedu, BfLTclnry, UulTulo, N. Y. 
Buflklo, Now York Mid riiiliulolphia; BufTiilo, Rocbcater and 
Fittabuish; DeburaniAiid I{u>I>oii Catuil Oompaoy; Delairan^ 
TjickKwamift and WMb^rn; Klinirn, OorflaiMl and Koilhein; 
fiMinl Trur-.k; I.>'liij,'!i N'ulli'y; N<(rllu>rn (Viitr.il; New York; 
Lake Krinaii'i Wc.Hterii; Xi w Yurk (Antral aiitl IhuLsoii River, 
Wew York, OnUrio niul WchUtm; \Xi tm', Wniirtown anil 
Otgdensbiug; Bynicuae, Ceoeva and Corning; West Sboro. 
Btffblo JtcilhMjr AuMi^cr CtnMiijHH, 



1*. C I) I 



£d8on J. Weeks, BccretAry. 
Offlaa,Boom 14, Bidiuge Bidldii)g,90S ICaiii BL, BuflUo, K.T. 

BufTalo, Now York and Philmlulphia; Delawaro, Lackawanna 
and Wcdlern; Grand Tnink; Lake Phoro and Micliignn South- 
cm; LchiKli Viillf v; Michigun Contnil; N'-v Y irk, Chii aijo and 
Si. Louiit; New York Central and Hml.'on Kivrr; Ni w York, 
Lako £rio and WL'»torn and Xew York, Pvnn»ylvitniiiniul Ohio; 
Nortbern Genlnil; Woat Sbors (N«w York Ceotral and Uudaon 
Mnr, Imms). 

}!:.!:!!.' Sliih-n Frright Ti^iffti' Ai%r»-l,ii;nn. 
John Whittaker, I'm., 243 South Fuurth Hu, Fbiladelphia, I'a. 
Hewton R. TVunor, Bee., 1415 Walnnt Streft, Fhiladetphlft, Fa. 
Samuel Ooodman, Vii'r-Pnv"., Onind Ciiilnil D<'|i<it, N'rw York. 

Allrglu'iiy ViiUi y; Itiiltinioro and Olno; 11 ihiinorc ami I'liilii- 
delpliia; Bofilon, IIo<is;ic Tunnel and Weslorn; Hrjulford, Bordcll 
and Kinzua; Bradford, Eldrtxl nud Culta; Bufliilo, New York 
and Pbilad«}pbia; BiUM«v K(H:he!«icr and PiUsbuigh; Camden 
and CSataaauqnn and FajpilaviUe; Oantral Hailwad of 

Kow Jeiaoy; Cornwall and Lebanon; Cumberland VaHey; ]>al«> 

wan" and lludxiu Caiuit; IHI;uvrin\ I.;Kkriw.'intia i\tn\ Wcntem; 
Elniira, C«irtiand an.l N'i>ithpni; Fall Bruok Oial (Vmipany; 
Gciitva, IlUaoa and .'^nyri\ < iiH;, tsl.ll^^; iiinl ILirri^lmr);; Ijicka- 
wanna and rilLflinruli; Lc'!iij;li and Hii<l-'iin ]{ivi>r; 1.4>liij;li 
Vulky; Montroso; New Y'lirk Central and Iluibun Iliver; New 
York, Lako £iio and Woatcro; Kow York, Ontario and Woat- 
am; Now York, Bnaqoehanna and Weatem; Kortbera Central; 
Ogdmiburg and L.iko Cluimplain; rennhvlrnnia; Philadelphia, 
Wilmington anil lialtiiiiiire; PhiUuleli.liia niel Beading; Phlla- 
ili I] l.i;v and Atlantic City; Jli.nie, Walertown and Oj,'(leni<l>urp; 
.siiuiiandoah Valley; Soulliern Ceritrnl; Tniy and BfwtCin; I'tica 
and Bla<'k River; Wenlfrn Maryland; Wei^l Jersey; West Sht)rf; 
WUliamapoit and Kortb Branch; Willianutown and Delaware 
BItw; iniminston and KorUiem. 

TktMuidlr fin,/ W,:'l>'rn Sl„l,^ Frriijht AmocitX^n, 

J. U. O»bom, Chairnuui, Toledo, Ohio. 
WiUMB Orr, SeereUtx, TioMo, Ohio. 
Allegheny Valley; Baltimore and Ohio; Buffalo, NoirYoik 

and Philadeljiliiii; IJulT.ilo, Roch«<lcr niid PitlHburKli; Chieajeio 
and Atlantic; Chirago and K.s.-S< rn IHitmis Chieapo and (Ir u; ! 
Trunk; C1iieaf;o and We^l .Mii l.i^juu; Cincinnati, llaniiUon aii^l 
Dayton; Cincinnati, In<!ian!i[ii iU», Ft. I.oui.s ami Cliir:>i;ii; Ciii- 
dnnali and Moakiogum Valley; Cincinnati, Van Wert and 
lUehlfan; OlBcinnali, Wabaah and Wdiigan; Cinnhinati, Waib- 
Sogtoo and Baltimorr; Clevehnd, Cohinbua, CIndnnaii and 
Indianapolin; Cleveland, Lorain and Wheeling; CleTcland, Ak- 
ron and Culuniliiii'; Cleveland and Jf.irictt;!; d ■!uniliiiH, Ifnek- 
ing Valley and T<ile<lii; IViytou and riiiim; Pitn^lt, <iniiid 
Haven and Milwnuk< e; Iti tn il, I„m«ing ao'l Northi rii; !)••■ 
troit, Mackinac and Manjuetie; Dunkirk, Alir-^liony Valley 
and Fittaborgh; Evansvillo and Terro ILiuh'; Flint and Pcro 
Marqaette; Fort Wayne, Cincinnati and LouiavUle; Grand 
Baplda and Indiana; Grand Tlitink (Qreat Western divinon); 
Indianapolia and St. I^xii"; Indiana, Blooniingtiin an 1 W. 
era; JelTeraonville, Madiaon aod fndiana|K»lia; Lake Erie luid 



WcKtom; Lako Shore and Michigait Southern; LooiaTille and 
Naahville (8(. Lamia and LouuriUe^ Onoinnati and Liexington 
diviaion); Loidnlllo, Envn^ aiid 81. Lonlit Lgiiiville, Kew 
Albtiay ami Chicago; MfaUfMi Ontnd; Miobigaa and OUo; 
ITew York, Cliicago and St Loul^ Kew York, Lake Erie and 
We.«lcm (lesiee, New York, Pennsylvania and Ohio); Ohio and 
Miwiiwippi; Oliio River; Oliin .Smthcrn; I'liinisylvania Com- 
pany; Pitt-'!mrj;li and I»\ko Erie; Pittsliurgh and Wrslem; Pitta- 
liurgh, Cincinnati and .St. Louis; Peoria, Decatur and Evana- 
ville; Tolc«lo and Ohio C<-niral; Toledo, Ann Arlior and North 
Michigan; Toledo, C in d nn att and St. Louii; Toledo^ Fooria and 
Weatem; Valley; VandaMn Uno fTorre ITante and IndianapoUa); 
WabMb, Sk. Louis and Parifle; Wheeling and LalwEria. 

MidMs SUU€» Lumber AmoekUiim. 
J. C Onthrie, Commiaiioaer, Colmnbna, Ohio. 

Baltimoro and Ohio; Cinrinnati, Hamilton bikI T'aylon and 
Dayton and Michigan; Cincinnati, Wa^liinHlon and II altiuiore; 
Cleveland, Cohinibii!", Cincinnati and Indianapolis; Cleveland, 
Mt. Vernon and Dekiware; Ooliunbua and Cincinnati Midland; 
Otolnmbni, Hbddiif Vall^ and Toledo; Indiana, Bloooiingtoo 
and Wcatcra; Kew York, Chicago and 8t. Louis; Tolnlo and 
Ohio Oentoa]; Toledo, Columbua «jid Soulheni; Wheeliag and 
LakoEriOb 

Iron Ore I'ooL 
J. A. Kiqpbiux, Ore Pool Agent, dereland, Ohio. 
Baltimoro and Wat Lik» Slum and Michlfin Bouihem; 
New York, Lako Sri* and W«Men{ ZMHgrlvattIn Company; 
Fittehni^ and Inke Brie; PtHAot^ and Wattera. 



jun> lomB-inDRianr rat 
SoMem Ikmenger ^laioctatfon. 

Mercer Slaughter, OonuniMtoner, Atlanta, Ga. 

Atlantio GoaA Line; Allamta and Weal Point; Alabama Gwk 
soulhem; Branawtdc and Weilcni; Charbalon and Bavaonnh; 

Central (of Ccorgia); Cincinnati, New Orleans and Texas Pacific; 
Cincinnati, Pi<lina and Mobile; Eaal TennctiM*e, Virginia and 
Georgia; Ci iiri;l;i; Georgia Pacific; Illinoig Central; Jackionvillo, 
Tampa and Key Wt^t; I^uisvillo and Naaliville; Louisville, New 
Orleima and Tcxim; Memphia and Cliarloston; MiwiaNppi aod 
Teoneeice; Mobile aod Ohio; KaabTille, Gbattanoosa and St. 
liouie; Vtm Orleaaa and ITorth eaatern; Norfidk and Wealen^ 
Penn^ylvanhi; Ptort Boyal and Aogiuta; Bldimond and Alle- 
};heny; Richmond and Danville; lUchmond, Frodcrickahurg and 
Pototnac; Rome; Savaamul., l'lori<laanil Western; Seahnanl and 
Roanoke; Shenandoah Valley; South Carolina; Vicksburg and 
Meiidian; Wwtam and Allaolie; Weelcm (of AlabMsa). 

Atxi-i'ite Road* of KrtUitchj, Tmnrmtf, nml AlulxttiM. 

M. U. Smith, Chairman of Board of Control, Loiuaville, JLj. 
Jaaea B. Ogden, OnBUtaalooar, LonbHIle, Ky. 

Alahamu ( I real Southern; Cincinnati, New Orleans and Texas 

Pac:i(ie; Kni xvil'..- an'l Oliio; Ixmisville anil Na>hvi]|e; Memphia 
and Cliarli'^fi •!!; Mol.ile ami OUiu; Na--ii\ , (Tiattanoeiga and 

St. Louis; New Orleans oud North-eastern; South and North 
AtobMiia} ^dcalmivaiidlleridiaa. 

A—ocUiIkI HiUwuyn of Virrjiniii mul tin (iirolinoi, 
Sol. Ilaas, Traffic Manager, Bichmond, Va. 
Adrisary Board.— H. Wallers, general manager of Atlantio 

O iiLi't Line; E. B. Thomas, general manager of Pic<Iniont Air 
Line; John M. Bohinnon, preaident of Seaboard Air Linn. 

Atlantic Coaul Line.— Richmond and Petersburg; Petembnrg; 
Wilmington and Weldoo; >N'ilniington, Columbiaand AuguaU; 
Kortli eaatero; OlwnnrandDaiUngton: Cherawaadatlkboijr; 
Midland Koitb OkwUiMt; Atbamnri* and Raleigh. 

Richmond and SanvlTle Railroad System (Piedmont Air 
Line), conipijsed of Atlanta and f'biirlottu Air line; Charli'ttci 
Columbia and Augusta; Columbia and (irecnville; Cberuw ami 
Cliestor; ClieHtoranii l.enoir; F.U>erlon; Norlli-ea*t<'m of ( ieor-f:ia; 
North Carolina and branches; Richmond and lUnville and 
branches; Bichmond, York River and Cliesapeake; Spartan- 
burg, Union and Columbia; Viiginia Midland; Wettem North 
Carolina; Washington and Ohia 

Seab. lard Air Line. — Carolina Central; Raleigh and G« 
lUleigh and Augusta Air Line; >Scabu<ird and Ituaooko. 
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nam Vnifie AneeMoH. 

.1. WixM. I, r, ,!iinii''>!' ir./--:, Hi'ii-I.iii, TcTM. 
George Maclainv, (secretary, ilouaton, TeiML 
X C Zinimr, Aoditar, HoiMlaB, Tvum. 

OoBBittee.— J. Waldo, chairman; W. Skiyder, C. 
DtlBniMB, 8. R. H. Clark, A. C. Hutchinson, John C. Brown, 
L. A. Sheldon, R. \V. Fordjc*, M C. llnwo. 

Companiea.— Gulf, Colorjwlo ami BanU Fo; Hou&t.m anil 
Trxiis ( Vntral; Houston, East and West Texas and Bhreveport 
nix! Kotitfton; Miaiouri Fadfio (in Ttasaa); fionthem Pacific (jm 
TfxiiK): St. Louis, Arfauuaa and TaaM (to l%iw]s Turn Can- 
tnl; Xauaand Parific (in Tcias). 

TaASSCOSTUSESTAL TlUmC. 



L. O. Cannon, Gonrral .\gf'nt and Auditor, San Fmnrisco, Oal. 

Atcliisfin, Topc ka and S.iiila Fo; Atlantic, and riunfic; Rnr- 
lington and Miiwouri Rivi>r; CeutntI Pacific; IVnvcr and Hio 
Grande; Denver and Rio (Jnitido Wcntcni; Galve«ton, Harris- 
burg and San Antonio; Northern Pacific; OrcKon Ilailway and 
NftTigation; Orcfon fiboit Limi fioulbem fkdfic; Toxaa and 
FMtflo; Vidon Fadfio, 

VHnS'WMtniy and wmxBS AJPOCTATlOMa* 
WtH t m StaU$ PnmMfftr Auodation. 
John V. Abbott, Chairman, Oiicagn, HI. 
Burlington, Otxlar Rapids and Northern; Central lown; Clii- 
cago and Alton; Chicago and North-western; CiiicH;;ii^ Burling- 
ton and Northern; Cliicago, Burlington and Quiim s ; riiicago, 
MUwaokM and St. Faal; Cbio^ Bock Idand and Pacific; 
CMaatBt 81. BiM^IHmMafcBa and Omaha; Owbb Bay.TWnona 
and 81. Vuali Hannibal and St Joeeph; Illinois Central; Kansas 
City, St Joaeph and Ootmcil Bluffs; Milwaukee and Northern; 
Mihvaiikep, Lake Sliore and Westcni; Minneapolis and St. 
L'juii'; Miniiewjta and Korth-westem; Miaaouri Pacific; Rock 
Island and Peoria; Hioux Oilj and Itwific; Wabiih WMtam; 
Wiaeonain Central linea. 

IRiCsfii V^mib TAm Attottatitn* 
E. P. Vining, Commissioner, Chicago, HI. 
OhioagOk Milwaukeo and St. Paul; Chicafo, Bock laiaod and 
PMUcs Union Paeiflc; Wabaiih, 8t. Loaia and DmUo. 

Sailk'watem Fmght Auodatian. 
J. v. IUUmxii, Oommiasiooar, Chicago^ lU. 

Ghio^ IGhranhaa and et ItaV ChleaRO, Bock Ikiand and 

JMSet BniUngton, Cedar Rapids nnd Northern; Wabash, 8i. 
Looia and Pacific; aiicago, Burlington and Noriliem; Cliic*);"' 
and Norlh-western; Chicago, Burlin;;!(i!i ami (>iniii v; fVntnil 
Ibwa; Wisconsin Central; Minnesota 8n<l North-weoterii; Chi- 
oago^ 8(. Paul, Miiinea|>oli4 and Omaha; Blinneapolia and St- 
Louia; nUooia Centnl; Rock lalaod and Feoria; St. Lotus, 
Kaoknk and Mbith-irartam. 

Wrilem Traffic Amxnalion. 
3. N. Failhom, Commiwioner, Chicago, IIL 
Buriingtou and lOwmri BiTtr; Chlo^, BoriingtOR and 
QoinQr; Chicago, IGlwankoa and St. Itail; Chicago and North- 
voaiam; Chicago, Rock Mand and Pacific; Chicago, St. Paul, 
Mhineapolis and Omaha; Kunsas City, Hi, J^.-eph and Council 
BlufT?; Miaaotui Pacific; Sioux City and Pacific niui Fremont, 
Elkhorn and Mimni Vallajr; Union Phailic; WabMb,8t. Lonia 
and Pacific. 

Cfyiiir nupirh Attodation. 
J. N. Failhom, Commissioner, rhirngo, III. 
Burlington, Cedar Rapids and Northeni; Cliic^o and North- 
matem; Chiciign, nur!itiirt'>ii ami i^nlncy: Chicago, MilmakOO 
andSi. Paul; Chicago, Itock Island and I'acific 
OMgn, AIM omI lysiw jlflodlaffgH. 
J. N. Faitli<irii, C ininiis.-<i'ini'r, Chicago, III. 
Chicago and North-western; Chicago, Burlington and Qnioqr; 
OUaaio, lOiwattkao and Bt. Rial. 

Doivnjfort, Ilorlc Trliml anil Molinr .itaocintum, 
J. N. Kaitliorii, CuimniKaioner, Chicago, HI. 
Chicago. Biirlui|;tun and C^uincy; Chicago, Milmtokaaaad 8L 

flMil; GUci«o, Bock laland and faoiflc; Sogkliland and Ihdfle. 



CSicag^i RaQroad AmitlaHa».— Pamii \gfr Drptuiwtad. 

W. E. Davis, PrtwiJeul, Cliicago, 111, 
Charlea U. Orant, Secretary, Chicago, Dl. 
Baldmora and Ohio; Chicago and Alloa; Chicago and At- 
lantic; Chicago and Eastern Illinoir; Chicago and North-weat- 
em; Chicago, Burlington and Quincy; Cliirago, Milwaukee and 
.St. Paul; Chicago, Rock Islan<l nnd Pacific; CliicaKo. S(. I^i^Tn 
and Pitlsburgh; Illinois Central; Ijike Shore and Miclii^Mii 
Soutln rii; Louisville, New Albany and Chicago; Michigan Cen. 
tral; New York, OiiMgo and St. Louia; PiUabargb, Foit Wajma 
and Ohlc^ Wahadi. 81. Louia and PaoiOe. 

The Bwlinfflon-Wiilniili TrujJ^r AttoritUion, 
J. T. Bipley, Commiasioner, Chicago, lU. 
fi. T. a. Lawall, Anditor, OUoagOk HL 
Burtiaglon and North-western; Chicago, Burlington and 
Kansas City; Chicago, Burlington and Quincy; Chicago, Rock 
Ir'land and Pacific; Central Iowa; HannilKal and Ht. Jonejih; 
Kan.>uu City, St. Joaeph and Council BluSit; Quincy, Misaouri 
and Pacific; 

and Pacific. 

Jba ^tajfvoiHi t 

O.L. Carman, Commissioner, 15 Lakeside Building, Cliicago, HI. 

Chicago and North-waatam; Chicago^ Milwaukee and St. 
nugi* fUhlfiafr BL PlanL UonaanoUa and Omaha: Vlaoondn 
Central Uoao. ^ _ 

Cbalftif .Ibiaa 9V^^a jfaaaisCfliton. 

G. L. Carman, Commissioner, 15 Lakeside Building, Cliicago^ ID, 
Chicago and North-western; Cliicago, liurlington and Quincy; 
Chicago, Milwaukee and St. Paul; Cliicago, Kock Inland nnd 
Pacific; Chioaao^ St. Paul and Kansaa City; Wabaab» St. Louia 
andPaeiflo. 

Sioux C(ty Amoeiatbm. 
G. L. Carman, Commianoner, 15 LakcNdo Building, Chio;\go, III. 

Cliicago and North-wetitem; Cliicago, Milwaukee and St. 
Paul; Ghicngo, BL Paul, MinnaapoUi and Omaha; Ulinoia Cen- 
tial; BkNU GUyr and VMlle. 

JfankallUnen AModaJion. 
Q. L. Carman, Ooramiaaiooer, 15 1«kcsido Buikling, Chicago, III. 
Chicago and Noiib-weatem; Chicago, Burlington and Quincy; 

Cliii aijo, Mil'.v;iiiki\' lun! ?t. Paul; Chicau'". Island nml 

Pacific; Central Iowa; Wabash, St. Louis and Pacific; Wiacoo- 

Chieoffo ami Ohio Pirer Pool. 
L. D. Richardson, Commiwioner, 1S5 I>;arbom St., Cliica'.co, III. 
B. E. Hand, Secretary, 185 Deartwni, St., Chicago ,111 

Chicago and Eaatem Illinois; Chicago, St. Louia and Pitta- 
burgh; Cindnnati, Bamillon and Dayton; Cincinnati, LiAan- 
apolis, St. Loiiin and Cliicago; TllinoiH Central; Itulinna» Blaom* 
ington and Western; JeffenouviUe, Madison and IndiBmi|Kiliii 
Loniafillak Haar Albiuiar and Gfaieagioi. 

Toim Pailuaxf Paiumrjrr Afsocirttvm, 

3. P. Nourse, Prt»idciit, Man-hallow n, Iowa, 
W. T. Block, Vice-Prosidcnt, Dcs >Ioines, lowa. 
J. E. Hannegan, Secrelai)-, Codnr Rapidly Iowa. 
Burlington and North-wealem; Burlington and Western; Bur. 
lingt'Mi, Cvdar Itiijiiiltt and N' irtlierti; (Vntnil lowji; Chicago 
and North-we-sleni; Cliic a(.'o, JlurlinKtu!) and Kaii«;i.< City; t^ii- 
cago, Burlington and i^nitu v; Cliiciigo, Iowa ami Dakota; Chi- 
cago, Milwaukee an<l Bt. Paul; Cliicago, R<><-k Islan<I and Pacific; 
Cliicago, St. Paul nnd Kansas City; Chicago, St. Paul, Minniy 
apolia and Omaha; Soa Moinaaand Fort Dodge; Kanaaa City, 
8t. Joaeph and Ootmeil Blullh; Mlnneapotia and St. Louia; St. 
Lotda, Keokuk ami North-wpstem: PimiT City and Saoillp; 
Sontham Kansas; Wabasli, St. Imwu and Pacific. 

Kmm Otmmd Pnmmfftr and Tteket AgetU Aaweiailiin. 

O. P. MrCarty, Chairninn, i >:nii!,:i, N. 

O. W. Duback, S<H'retary, Lawrence, Kan. 
Atchison, Topeka an<l Santa Fe; Burlington and Missouri 
Bivon; Karnaa Oily, Fort Soott andOulf; Miawuri Pacific; St. 
JoMpli and Grand Uaad; BU Louia, Fort Boott and Wichita; 
Union Ikdfla; WlsUlaaad Wartm. 
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ir«ill«ni AmaeMm ^ Qmenl Paumgtr and Iteket Af/nta, 

OfTi 'i rs fif tlio AK-niriatidn. — H. M. Brnmon, prcsiili i;t. Iti- 
dimui[>o;i>(, IiiJ.; J. 8. Laz&riiH, vire-presideiil; Indiftnapcilia, Intl.; 
J. K, lliiuiiegiiii, HocrcUiry, Ccditr Rapide, la. 

£x«cutif e CoumilteOi— J. P. Mounot Uanhalltown, Lu; B. 
P. Bomw, devdwid, 0^ W. T. Bhxk, Dm MoiiMi, b.; 0. P. 
Almorc, Loukvillp, Ky.; H. C. Townacnd, St. LtHiig, Mn. 

Bmnl of ArbilniUon.— F. Chandler, Bt. I^uia, M<i.; C. H. 
Boekwell, Cincinnati, O.; A. F. Morrill, Milwaukee, Wia. 

lam, Mimtemta, tmd i>ai«to AanekUUm. 
O. L. Chnnra, OorainMomr, 15 Lnkendo BalMiqg, Ohiongo, HI. 

Burlington nnl Nl.^lU■Wl[>^^f tii; Burlington niid Wcctern; 
Burlington, Cedar RupidHand Kitrthcrri; C4-nlml Idwu; Chicago 
Mid Nortb-wwtcrn; CliicAXu, Burlington and Knii«uis City; Clii- 
MgB, BttriiogUm nod Kortharni OiicagOt Burlingtoo and 
<ffStoift CUeagQk Iowa and Dakota; €UciigOk UUmHikw sod 
81. Ita^ Ghl«(Ok Book Uud $aA PMifle; Chioafo^ 8b fknl 



i Mid Eanna City; Chicago, St. Aral, MnnaapoHa and Ooialia; 

Drs Mtiiiii '- F' irt Dt^lge; Des Moines, 0^l•(•<llll anil 8<mllirrn; 
lUiiiiiis CViilriil; Minnt'a|Kiliii and St. Louis; Minnf5<riiii mifl 
Jiorth-wc."l<Tii; Mii«sniiri, luwii 1 N< I'Mhliii; Rin k Iitjttiul mid 
Peoria; St. Louia, Dm Muinea and Nurtbem; Sioux Citjr and 
FMile; Wabadi, St. Louia and Fidlle. 

St. P'tul rvi'l }[inn''fi]K>l!i P iMuniprr * tfftlftf r 
Cliurlcs S. I c o, rresidcnt, St. I'aul, Hiom 
a F. Boyd, Vico-Prt«ad«nt, llininaa|ioiia, Mnn. 
P. A. Boekwell, Secretaiy. 
daneml tichat ones, 8L Paul and Dalnth B. B., St. Paul, Wbb. 

Chicago, Milwaukee mid Si. P[\iil; Cliiciigo, Si. Patil, Minni-- 
aptillH and (*niahn; Chicago, liurlingtun and Xorlliern; Uiii- 
niund Jo Line Bl«amen; Minnoapolia and St. Louis; Minnc- 
apoliaaod Pacific; If inneaoU and North- wealern; Union Paoifict 
St. Louia and Bt. Paul SaAfltOoowny; SbliMl and Dulutb; 
maoonaiii Ouinl IfaMk 



PRACTICAL EFFECTS OF CONFEDERATIONS. 



I-[VKa-rrv op FOWBia AKB 8Y8TEM8. 

THEBE waa a oonaidafaUe mriatioo in tho loopo of tha 
oparatlona of tba aa ioo latl on a nanad above and their 

method of operation*. Some related to poaaenger bunne* ex- 
cluiirelf and other* only to frright. Rome grnpplpd with all 
tho prohloms misi'd by Coinpi'lilivc tniflir, niid ullii r'* « ilh only 
the lens intricate ond pirplrxing is.fuin raiitcd. A full n t itiil of 
all their proceedings would fi!l many pages, and it i* uicIi'im t<> 
attempt here more than a brief diectwaion of aomo of the moat 
impo^utofthelr alnM^iiMthodaof pranoting lh«a^ud i«> 
aahaMbicvcd. 

At an early aUge of the development of the Soutliem Boil- 
wny s\nd St«ani»hi|i Awooiatiaii ita aflkinwwn placed luder 

the general direction of 

who had previously hccn a leading odicinl fif tho Louisville and 
KaahTille Railroad. lie cuiiductcd thent Huccemfully for a 
eoapatatitraly brief period, when ba rcaignad, and iood alter- 
watda became graaml tUBmSmimtr at the nnnk>Lin« Com- 

niifv.-<inn. 

In view <if tlie important pan .Mr. Fink hiw taken in pracli- 
c;illy ]iulliri^; in operation the flint < l' llic iniporlant conlVderH- 
tions, and in Bubocquoutly acting during a ]>r<iU'ui'ted period m 
the official head of the moit important <>f nueh lH>dir«, ho hoIdH 
a firaoi ntak amoog Iboea who have labored to ealahliih and 
naderaaeoaaiftd adiamea for tba avoManca of aaeeaalw tail- 
way eompetition. 

He baa frequently given cxprtmion tn hia lending ideas on 
this 8ilhje<'t, Bii>l fu-i ly outlined them in mniiiMtiMU with the 
deliberationa of t'iiu Southeni Railway and bt«anii«liip AN«<>cia- 1 
tlon,biadc8cription of ita workingo, and iubaequent addreiwra 
to the paitioipaota of the Tnmk-Lina OraaauMiou. He may 
or OMjr nol» dofiat bla eiloMiva asperianee, have diicovered 
raaanna Jbr quaQQriac aiMMOf Ua nlteranceB. Tliey present, 
ia the agg re ga te, a notable deft nee of pooling ny.steni!*, when 

they are properly cr.Mdncti d mid orgutiizcd for the pur|Ki8e of 
promoting proper ohjecU, and a perics of frank ullcrancee, 
which lay bare tho evils that nhiiui l l.e avprtod, 'I'lii-r evil* 
are of a two-fold nature, cooiialing, lirat^ of wrougM inllicted on 
ownan md eredltoca of ndlwaj proparty through tho conduct- 
lag of tnaapoilaliaB at anina below ooat; and, aeoond, wrongi 
inffioled upon varioua daam of shippera and comnnnltlee 
t!in>uf;!i h.irt'siin* whirli Inul to (>r rcprpHcnt nnjn«t ditcrinii- 
nations Ri.-uin"! individuals or ncciioliit. Notliing i» tjuier than 
t4i diM-laim n|.'ain'l nu ll thing*, but it is only by a searrliin^; 
Mialyaia of their cauite, nature, and extent, and a faithful appli- 
aation of the bent remcdica auggeeled hf alabonia iltidy oiid 
ezperienoe that they can be pievanted. 



HOW lOMrETITIVK TltAKSrOBTATlOir UmiKTO W.U! TKAXRACTBD 

ucmuK iMouMo AatttMoaaum wuuc mAiiuauKD. 
In an addraia made to the Booth em Bail way and Staanihip 

Aaaociation, in April, 1S7C, by Mr. Fink, on tho occaaioD of 
severing his connection with lliat orgaiiitation, he said:— 

"Tlie rn «li! in wiiiili rompctitivo businciw between trans- 
portntiou coni]HUii<!8 is generally trau«n teil i* well known, but 
muni bo referred to hero to show how little reiuon and intelli- 
genoe, bone^jr and fiiimeaa is brought to boar upon the man- 
agenaot of to Inapoitant a property aa that owned bgr the 
transportadoB eompania^ A number of competing linea agree 
upon oertidn rate* to be charged by each, and pledge tbem- 
liel^'-i to rlrii tly nmintain th(' fiinir. 'Iln re niny bo soiue of 
till' ni.iiini;cfs (if tli< <e liiio.s nlio lioneiitly mean t'j cirry out 
llie ai,'rcrin( iil, luit };i ii( rally tlu n' arc others who make agrr<v 
inent.4with the iuteution to break them, and merely for the 
purpoAo of taking adfantage of the more honest. . . . The 
Ctot that thaaa i^proamanto ere huHj ever carried out haa been 
folly catabBAed by peat experience. The managetehaveno 
longer confldonro that they can ever be carried out, and there 
seems to be a tacit understanding that agreements tu restore 
and maintain rutr!>, nfter a period during which low rates pre- 
vailed, are, in most cases, merely made for tho purpoee of 
I)raclicing deception upon each other, Htiirting fur a higher 
acalo of latae in order to aecnrab for a short period at leaat, 
aone rannneration for the work peiforned, iiatil low ntea are 
reached again in the natural course of events. Tliis mode of 
transacting businem, bated upon dfcrpHon and dtAonralfi, hat 
i'.' 1 n flrrxUrd into a bunnrst principle in the mannffemeni u/ mitroad 
proprrt'j, and \» pninounced by many experienced railroad 
managers and general freight agents at the only pouSAe or prop- 
Heabla mode tgton vhicK the compeHtiwt butiitm cm bt eondmeled. 
It ia hardly necessary here to remark that» if Ihia be trtMbthe 
pnptfarton of the railroads need not expect to derive Wtwh 
benefit ftom their property, cspiH iiilly during times When the 
tran!'pf>rlji!i<in facilities of the C'ltiiilry are so far biyi.nd ita 
wants, as is at pre-i' tit tln' cii-'-r'. I Ki'lieve, howcvi r, thai it is 
JKWsihle to conduct tills lui'^iiicfs upon corn 1 1 [iritii ililc!", and 

thereby save a largo portion of Itie railroad property of the 
countiy fhm min, wbkb seeoM InerflaUe nndar (be pman t 



the stato of thing* forcibly denflbad In fhts extraet baa ex- 

tcndrd t' I >ii:;h thousand* of ramifications, nod to transactions 

inviiUuiL,' niiiny milliona of dollars, not only before eonfedera- 
tioni SMTf f irniid, l ul after they were organize^l, ei-piM ially 
during the frequent periods of their ]>artial disruption, and it 
is only in a moderate degree, by continued and persistent 

efforts, that dorabla improvamanta have been perfoctod. Ihe 
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aatonl «Acl of ill MriOM diflkaliiM or dincMMiaoBto be- 
tween Che linei temporarily combined in a given oonfedention 
b * nttaioa, mora or Im complete, towanla m nvivel of ell 
thserileofaaraiiiletedooittpelitiaa. Lidaiarifaiiif 

THS UWICAL R>»fI.T OK VIOLATIONS OK Ar,RKK%tl?>rTtl 

wbich are not fortifnil hy clulHiriito jjooliuR |irovii.iou!t, Mr. 
Fink, ill onti of bis reports to ihn DureAU of 8tati?Ui>, hjiiil; — 
"BiipiK i^ing, liowever, that an agreement relative U> tlio c«ub- 
liahmeut ui competiUve ratca ia made end understood by all 
pertieat abould it then eppear to one or tba other party, after a 
•bort •xperteaee.tbettedooa not raoeiT»w»ndi hwrtnewea 
it expected or wanted, and such conclusinnji are geneially 
arrived at, it either openly repudiates the nf^'eemcnt or more 
frequently viulatce it isni rctly by paying comniiwi' ins nr re- 
bates, or by the use of otlier dicads of dercptiun. I1ic uther 
parties may soon Mupcct that they are not fuirly dcnlt with. 
This mera luspicion ie often eoaudered sufficient for edopling 
meaoa of •elAprotectioa, geoamlly ooncaponding in chnmetcr 
with those th* olher ^ttf mtgiofti or Im suppooed to hnve 
employed. The nsolt is (hat, either opei)ly, more often 
sccrttly, Iiy liu'iiii* wliirh nro conRidcrcd dishonoralilo in tlio 
ordinary truniariii Ills of lifi\ one coiupiiiitor in undfrliiddii)); 
Uie oilier. TUo r;ilt« of tr;i:iij.i,rt;ilion fluctuate. Tlicy lio- 
oome lower and lower. luUucntiat shippers are frequently 
Ctvored by low ntes^ eoablinf them to secure advantages over 
their compotilon, and to monopoliie cittein bnacbee of busi- 
Moa aflogether. All thto ia done In dbeet violation of the bwH 
Uiat should govern common carricn;. The thippers cunningly 
encourage di.wnsions among the agentM of romptting linc<>, 
ingeniously w..rl»if.g nj in lln ir rri.-dulily and HLBpi( ion liy 
binbi or dircvi niifrciircMntiLtiKn, and hardly ever lail to ob- 
tain a reduction in the c«tubliiihcd ntm Of tmupOVtatiOD 
wbich had been ajpeed upon, and wan niwddmid raaaon- 
able and pnper bgr all of the oonpttinf InuitpottaliMi lines. 
After a period ot lM nlee, oauaed by tbia procea of under- 
bidding, during which the railroad companies usually work for 
lera than co»t, it U found nece^^ry hy lUciu in ni:ikii another 
effort to secure ruuiuncrativo rates, and, if poiwible, l>y liiglier 
rates to make up for pui^t locoes. New conveuliunii are railed 
and held, new sgrcemenla formed, and they are violated again, 
aa before, and so on. Hiis history of the management of the 
transportation hu-iinejis U constantly repeatiiigilaal^lettepHat 
fi^ry of the propk and tht pnpridon of tha rettd$. The general 
managers <ir heuils I if tlie department* utteiid generally to th© 
establiiilinu iit <if r.iti !«, and make ugreemcnln with cAch other, 
and t<) this eitciit, l iit no fiirlher, liiis important buiiine.:w may 
be said to be under their rontrol; Init no soiiner is it believed 
that one or the other competing lines boa violated tlie agrcc- 
, and triea to deceiTe> whether this be a UA or aot* the 
\U<fiiueaiStffmmmieni wHh Ae kmittf mAotdi- 
naUt, Oui tolii'iting commimcn agtntt, to whom the general in- 
structions are given to do aa others are doing, or sup ised to 
be di)iiig, nr Ui ni'iiv (my r t!t' \j plane, no vuittrr Ki.n law. 
From that time ou l\w general uianagere and the owners of 
property have lost all control of it. The result is, fludmUiont 
w fota^ wv'iMt ((MmaimaiKm Mwansil^fgMninlksenMlMnliity, 
or Ut wt o k d h i np e ra ia dtfiwwt to e el B fa r . Bebalae an genenlly 
paid «ad ^pwial con tW iC t e are secretly made, all in direct 
^oiati<m of the law that should govern common carricra. 
There .ire other cau.nes which lend to ilio same result. If a 
conlri>ver!(y arises between any two or more railroad compa- 
nies upon any subject whatsoever, and Ihoy cannot arrive at a 
latiafiMitory adjiLttment, one or the other party commeoces a 
qnlem of warfare upon its opponent by establishing naonally 
low ntea of traaspwtation overate own line^ and Ihna com pel^ 
the other to eo n form to the tame in the hope of inflieting 
lo!v<e!( upon it to ii greater extent, perhaps, than the amount of 
inosiey invulved iu the controversy. . . . Tlial this uiodu 
of MMtli:i< controversies between intelligent people is yet per- 
mitted iu Uiis dvilizcd age can only be accounted for by the 
Ctct that property which is thus being unnoceaaarily Horifteed, 
it nat Ihepnptrly of Iheptopk who manage H." 

HOW THE ITTOJr tt rXTOHin) BV RAILWAY WAM. 
It is obvious t1i;it rnilwny eompaniei' nro injured when they 
transact » large amouat of dii&cult and ezpenaive buiineM at 



nUa that ftdl far below ooet How the pnblio Ia ti^arod by 
ruinbua tenponry reductions of rates is forcibly explained in 
a portion of the report of Meeors. .\llen (J. Tlmrman, K. M. 
Washburne, mid TlKHnos M. Diub y, dated \ew York, July 
30lh, 1882, in «liirh they summotl up the conclusions they had 
reaehcil while ai ling as an advisory cummision on differential 
ratca by railroads between the weat and the leaboard. After 
roakingriahorateinqnirieainthacommiwrialflitcleaBioitdeap^ 
affected by the questions tbcy hid cooiidered, th^ aaid:— 

"We have found, however, in the course of our investiga- 
tions, that a specica of competition hx." prevailed fn tin time to 
time irAiVA fun brought taiirfaeUon to jftc jx-rioiM, ij nny. and 
vhirh luiii r> »ulted in ittf^uaXtir* and ditordert grtaily ddrimmlal 
to trade. Such competition esiala when the railroad companiei^ 
or Ihoee who are permitted to Kdicit Imrioem and to make con> 
tracts ou their hihaU^ let outiriih tlia datominatioa to with- 
draw freights from their rival*, and aeearethemlbrttMBieTvee, 

at all hazards, and n'gardb>!4 of gain »r lo^s; andwlMB artini; 
njion this determimilii tbey throw to lliC' winds all setlle.1 
rates, and in the tb .-)ierule htrife (• r h j^:r;esi< oiler iiny indiKT- 
ment in their power which will secure it. The country not 
long,cinre hud experience of auch a season, and mrywhm 
littaud to campkiMU <^ the ti^wy uhiek k^iSmwia kmnat mifftrtd 
from 9. Itwaaaaidbypartieainteraitedialraaiporlattonlhat 
the inaugoratioo of such a strife put an end for the time to all 
po».sibility of calculating from day to day what would be the 
co:>l of carriage, and what could be safely paid or wisely 
. ai'L'epted for grain, proviidons, or other articles, destined to 
another market by rail. Tlie control of railroad rates, and, to 
a laige esleni, of all railroad boniomi then pamad otit of iho 
haodaof the lafilimato and nfalar ooipowto aaaeiaiaioto 
the handaof aolidbors for fiist freight HiM Md oOiar asenia, 
who made ftom day to day, luid from hour to hoar, aoch terms 
with those having business as would secure it, hut generally 
made secret terms, that the bargain w ilh one man might not pre- 
vent their driving a Ix'ttor bargain with another, as they might 
lind opportunity. Under such circumstances, pTtoru wert 
Javortd and hcalitiet wtre fiumnd, when the object to be imme- 
diately aooompliabed aeemed to requiio it, rqgaidlem of the 
just maxima of legitiraato borfnea and of the ralea of the com- 

mon law, which enjoin ii[.iin rnnimoii l arriern tlint they shall 
deal with iUi eiHlomera upon principles of npiity and relative 
f.iirni >-i I.i'fjiliniatc business, it WSS said, neeemirily px-.^rn 
into on unsettled and speculative slate wliile this cooditiou of 
things exists. Safe and close calculations are ImpOHtUe* 
TVoMportatMm beeomm cAeqi, InU neither produeer iter wminur 
i* esriiain leraop A« pr^ tor the middleman cannot oalenlato 
upon steadiness in low rates, and as he takes the risk of their 
Iwing rai»e<l upon him, so he is in the lie.tt position to appro- 
priate the IriicCi while they continue. Meantime, railroad 
profits disappear, and dividemls ceafc to l>e paid, to the great 
ili.slresa of tbouaaada who rely upon them for their living, *oi 

cveiy intereat) in aqy degree dependent on railroad praaporily, 
must peiticipato in the depreatlon and diaaater which aoocm- 

ponies the ownerabip of railroad shares. 

The mere statement of these results is sufficient to show that 
this is uot what in oth<-r b'.I^'ines8 is known and designated as 
competition. Comji/tilinn u Uit li/e of tradr, btit HiU is Ht deslruo- 
tion. QympHUion brings health and vigor, and $rcurr» tqualUy 
and JairMti, but Ihit pafi ^ fta stow^tt, and wtJm etmtrael* a 
matter rfttanag mid dBM$ita tm g. Ia flMBpodtioa, Iha aonad 
dealar, opamyiv upon Ua own ca pita l and wpflu wdl Citab 
lished credit, haa the beet dianoeoraneoe^; hitiallwaoitof 

competition we have mentioned il ih found tfiat tfw babknipt 
corporation has the iidviuita^'c, for its managers, having no- 
ihiiii; to lo^c, may offer rates which solvent roads cannot meet 
witlmui )>eing dragged into bankruptcy with them. Bailruad 
mar..H;i'r.s do not concede ihut tbia atotoof thiafl !• properiy 

designated competition, bat tb«{y apeak of i( aa aa aBoailiinl 
condition of railroad boelility; aa nnreaaonfaig lailrdad waifiure; 

as competitive strife, rather than competition. It is a state of 
things thrtt, like A war between nations, from its destrtictive- 
ness, canr.i t !n a normal condition, but must speedily termi- 
nate in laai e or iu disaster. It has usually been 
by some ci>mnion nni 
upon a taritf of ratca. 
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Bntlhilcnniinoii inHlcr-'tiiniUng, it is un;isl in ivnuv quarters, 
4liaiilMrtM coni|H;(iliiiii rmtii tito ephero of rnilroiui bkuinc«a, 
■ad we eacupo the ewU of cumpctitivo strife by MBbracing 
thoM of mooopoljr. Hiu it deni«d hg nUroad flMaatM% who 
imiik that undenuuidingi i«fp«otiOf tba rwuHxiabI* manac*- 
meal of their btisincM ars not only entirely coniistent with 
coinprtitiun, btU that M<y or* ths tmHf iiMiaiu tiAcreby IA« etoetrive 
etimpti if t,r\i at johm ftiHi$tu>tht fHlllUtiJ^^m^ftn^kl§tgfm^ 
§iv^ljl ut lAhert." 

HOW ouanuUATioim onnuvoBiD to cm Tint sviu of 

rNntJiiMTKi) mMrfrnxios. 
Olio of till' dni ninl riinxt important slopa t.ikon by the 
Boutliprn TLti!w:iy and Steamship Association, and all other 
important oombiaaliooa of a aimilar chanicter, waa to aaoer- 
taio (be amomt «3Mt«el«r of Um oompatftive tnfflo which 
waa to bo tha auljeet of regulation. It is artonishing how 
many of the troubles of the world have their root in iKnorsnoo; 
ai»l viiKiio or exii(jgcriilcd idciui of tlic iTii[)nrtnn<'e of rcrtuin 
cliiiv<i'« of traflir, or of the mlvuntagi-jt tliat otio company waa 
gaining over another, have been important cauaeaof aoroeof 
tho destructive railway wars waged at sundry tiniea. In auch 
nuttera nothing ia more important than exact informalkHi, and 
llM eaolUerotions fumialMd tha link afandaa for praenrbg 
n1{aMe1tnowle<1ge of the kind needed at tho tiniea when its 
ftrfjiii.>.ition w.i* lo'ifl dc^irnMo utid nn iiwnry. It is on Burh 
diitii tliat tim iillMtMiPiit.H of pf'ircnL:igr!i to eacli of tlio ooni- 
pcliiiK linn wt if fi |iiently based; and it is only through ai - 
cessible, reliable, nnd continuous reports of tho amount of 
IxiMncsa traniacted by each of tho partica to an agreement 
that tlw praotioal workinga of • omnpaot can bo aaeertainod. 
Id Mr. FInk'a Cirawell addreaa to tho aouthcra aawriation he 
fercibly iiiiid: "When wo consider thot the sinipto <|np!«tiiiii «t 
issue is to brinfc about a reasonable nnd fnir dii>tribiitii>n of the 
riinipetitive biisiiw nt rcminirrntiM- ruli i-, tin- only mtiimtil 
mode of Kiilriiig llu!* ciucatiou that can bo mggeAtotI, is for the 
interested parlies) to agree first dofluitcly upon a division; to 
aacertain definitely, by a proper acoouat keoping^ whether this 
difirioD takaa ph«iiiiid«r Ibia^KntnieBtof rataa agreed upon, 
Mldlf iio(»taf«a4<MttMnt«a ftom time t<i time, so as to in- 
anro the desired reanh. When thia Is duii< , nil motive for strife 
and ruinniiH rimipilitinn is rfmovod." 

Evl'U aflur all di-sirublo information wjw ] >ris.«p|*i:d , it wiis 
often exceedingly dilTiciilt to secure tho AMont uf the parlies 
Interested to any of the divisiona of traffic proposed, and a re- 
tort to arbitration waa ftequentJIf aeMaearjr. Tbeae adjtist- 
nanta were indeed » frequent eonroe of great dilBcultgr. Pre- 
Boming thia matter to he at^usted, the diWaioa of the traffic 
(iriKinnlin(» at various poinln, or at all iniporl.uit c. .11: (iiivo 
trudic centres, renewed old cmiteiils and fiirnished a fruilfnl 
source of bickerings, most of wliieh Were finally quieted 
by detinito agreements reached through nj>|>cals to arbi- 
(nttors or ollierwise. Another came of strife was the settle- 1 
ment of acGounu in the numeroue caeae whore the amount of 
tnlie carried by eadi line did not correspond with the agreed 
diviBi<in, being either aljore or l)elow the exact percentage. 
Various remedial methods were adopttnt by dilTeretit ikkwIh- 
tioii.H; ."unis ciirref.|iiiu<ii:i;; to tlie jir>ililt* e.irin .l KeiiiR I'.iid in 
some coecs by Ibu lines which Imd transacted more than their 
aliotled share of buatneai to the linos which hud not secured 
(heir allolted peroeDtage; atteropto lo dirert trafDo ftrom one 
linetoanotlMr bring and* tn nthar eaaei; end altcndiooa in 
the emouBt of AffHentiali «r uidMHiaed rate cutting allowed 
lolnlbriorllnea being made from time to time by some of the 
eanfedcriitioc.s. Interwovin to Jin imjiortnnt extent with fin h 
leboiewcrc tLo ndjiLitinenls of rates Ix-twien given pointa, and 
of the relation whii'li the rates to or frr>ni one point should 
bear to the rul<<s between other points; and also the gradual 
improvement of tho systems of classin cation, which regulated 
the retatioD of different articles to each other with reqtect to 
the emooat of freight charges lo be paid. 

Bo Auras 

rnjuBT DiaouMuiATiosa KQUsm lacjiuxtm 
m oomMmed, the ooaMentlone provided the only eSholiTe 
method that haa wer baas deviaed for preventing gross in- 
eqfneiilieit ae the latea lo and from eeoh important point 



n^ached were Deeaawrilj a4iaited witli at least appnixiuiato 
justice, or the iMMrcat tH^ioach to it that was attainable in 
view of tl)c variety of eonliletiBg totereala. In a broad national 
aense there bae never been aitjratharaerioaacflbrt to prevent 
aq{ait diaeriminationa againat nnmeroua competitive tooaMtiea 
than that represented by the lalmrs of tho confederations in 
this direction. They have, in the agxregote, formed the only 
tribunals ever established in lli it 1. .laitry which were at om o 
capaiile of discussing tliis sul>ji>ct intelligently, of securing the 
prompt attention of rcprcseniativea of thedivetae intereeta, and 
of giving practical effect to auch eonduaione aa won laadied 
. aer due detlbacatiooa Nobody knowa ao well aa the rapra- 
scnlattvw Of dM ndiway linea that travenedivena MOifeMiva 
scctiona and reach numerous ooropetilive potnia what oi^nat 
discrimination'' 114 liiist liK-alities ure; attenipln to pructice them 
arc sure to eni <iunli r I e^il'lJln^•o, pi rlm|i9 even lo llie extent of 
precipitating damaging niihviky wars; and it ia quewUonable 
whether any other rational mode of permanently adjusting the 
rati!!! to niid from numerous cities in the United 8talaa«iaB 
approximately just basis liaa ever been avaa 1 
that repreaented by the lahoti of Mma of tho 
lions, and kept in fbroe when thagp ww 

lion. 

Some of the moak Iqjivinut and ]irotracted of tho railway 
wars that have occurred in this country have been waged for 
the purpose of settling by damaging conflicts the relation that 
should esiat between the ratea to and from rival citiaa. Ihe 
^trnggle8 in reference to the relative ralce between BoalaB,1fiew 
York, rhilade!i>hia, and Baltimore, respectively, on the one 
hand, nnd western or north-western IrafTic centres <m the other, 
were exceptionally severe, it [!io ol.ject of the northern 

tnnik lines (^r New York (Vntral and Krio to diminish or 
ritiuiliitato the diireretitiuls or right to make lower rales lo 
Philadelphia and Baltimore than to New York, and the olgeot 
of the Paougrlvania and Bahbnore and Ohiolronk linMwMeh 
traversed nOMweaotltlMniiaiilude to prevont the ann 
of the practical right to move through tve^iem freiglittoi 
from Philadelphia and li.iltiniore, at slightly lower rales than 
thiise acconled to the city of New York. Similar controversies 
have occurreil in regard to tho relative rales afTecling other 
cities, and Uierc are always influences at Work which have a 
tendency to incite such conflicts between or about anndry rival 
cities. One of the great laaka of the important eon fc dewtiona^ 
at various periods, wsa to avert auch atrog^lea. The meaaa 
8<lo]it>d wa.H to elaborately OOOiider the intricate ijuesi:on» in- 
volved, and linally ngreo upon a percentage of rat«n or iNisis of 
percentiigc'* l>etweeii all 1 orniietilive points in the territory over 
n hich jurisdiction was exercisod. These percentage tablea were 
^lightly altered from time to time when special noaona for 
•-honing then in aqy portientar were ahown. lb ngaid lo 
the ratea between the north Attantioeaaporta and lenUeiyeaal 
of the Mississippi and north of the Ohio river, a brief aeooant 
of the method pursutnl is furnished in the following estraeta 
from slatemenl!< niii<h> hy Mr, Fink t<i ^'Icct rririiii)it'e4i on 
interstate commerce of the United States senate on May 21st, 
188S>- 

RULI lOB Auii-RTiNi] RATrji nrrwrrrK all ttik lUtnUim 

IVIKIS 1.N A UtVUt TMUUTOUY. 

"The main mie that prevaflain thia aectioa of eonntry for 

making tirilTs is n very niiu]ile one, and it lias Ivecn a satiatoo- 
lory one. The rates between Chicago and New York, which 
are generally di'li rrnined by the competing wati r rooli-a, ate 
taken as tho basia of the tariff. When that is established, a 
talilo which haa been prepared, hosed upon the relative die- 
ton oea of other pcdnta to poinia of deatinalioo of the fk«i^^ 
^vea the eorreapondiag lalea fhnn other dliea eaik of die lOe- 

sinsippi river and north of the Ohio river. 

The Ouiirnfin. You mean all the station.^ along the roadf 
jifr. Fink. I mean all the important competitive pointi^ 
The Chairman. Can you furnish that table to usf 
jifr. fink. Yes, sir. Here is the percentage table agreed to. 
Thia ia Ihe reault of the efforttof time coupallnf roada dnitag 
the laat ten yeart to ealaUkli n proper tariff, le oietf di>' 

erimination bftwren the variotu fcKWtiWW 4l the ttred. The rates 
from the competing poiula to oannoB poinia in tlte east, aay 
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New Yolk, nro in proportion to llie lli^ti^n(■c fmni Chicupo to 
Nfw V^irk. Kir c<;\nipU', Ciis i, III mi-, is IJt) per cent, of 
Chicago. It is 1,l>KI niiic^ fri)iu New York, while CliicuRO i« 
■bout 1,000 in ruuuil tumtbvrs. Whenerer the ntc from Chi- 
cago to New York liu been MUUkhcd, th* nl« Cram Oairo 
to Vum York b SO p«r oenk M|jbar. 1Ut« bdiaiMpdn ftir 
another ezimple. Its diataneo fiom New York is 98 per cent 
of the dutanee from Chicago to New York. Mi*hencver the 
rate is rrdiir.-d fr<m» Chii nj;o t,, X, w Ynik from li5 Rents to 20 
cents por 100 pounds, tlio rate from ludianapolia is at once 
reduced to 13 per cant, of the tmotif^eDt rate^ or M| 
cents. 

Vm C ka in u m . H eo^gn fah ig Ibe dbbuMW ■■ that araoh 
la»r 

Jf^. Ftnk. The relative dittance between pointa between 

which freij;ht i* lo Li- ciirriitl is nunlc llic li-.u-is of the Uiriff — 
subetiiiiti.iliv so. Tlu re are Roiinlinn* a Ki' -^t iimiiy routf)^ of 
(liircrint IfiiijlliH lietwifii common point*, and ratM may some- 
times lie liamil u{>un the long, aometiines on (he abort, and 
■oiiu time!) on the bvera(;e length of the several routea. 

Th» QutirmtM. While yoa an tegolatiqg fiteighu on a road 
from hen to Chleago, for inelanoe, yon begin at Chicago to 
charge so much from tliere to New York, or from New York 
to Cliicaj;!), and you do the same thing as to every other point ! 
whore till re is another roiul (hut comes this «!iy? V i.i !• i 
each one of the roads cut and carve at every station where 
there are not two roads, do you? 

Mr. fink. No, then an certain ruin npon which taridb an 
made from local poinla. Alter a rate has been eatabHahed Ibr 
a competing p4Mnt, aay for Indianapolis, it being 93 per cent, of 
Cliicajjo, then the nite from a point beyond Indianapolis (if it 
is I. it a I "..ijH lii);; point, but a loi jil puiiit on any on<' of the 
varioiiji roaclii iluit nin to InUianafiolis), is siliied to t!ic lhroiij,'h 
rate. The local rate, which is generally for short di«tances, t an 
only Ik! charged to the point when the freight reaches the first 
competing point. The roada can never do more than that. 
And ben I would oaM your attentio n to Ihki htte That high 
local latea can only be made for abort dtiCaaeet. Tor eiam pie, 
I suppose ill Illinois thrre is no plare more than 10 or 30 miles 
from suinc com{i«ling railway utalion. In such a ra.'ve the local 
nitcs could only be made high for 20 mile*. AJsoiinastho 
freight strikes a competing point, and it is intended to go 
htyoad that point, it gets the advantAge of whatever low ratc« 
may axiit from thai poinL Ibe local abippar haa lh« Aill ad- 
vantage of competing rates. " 

THE rEBrENTAGE TAIILB 

referred to above, which indicated the relation between niee 
pertaining to ail competitive points in agiven tearrKOfy, named 
several hundred plocea, alphabetically, including a number of 
towTM containing a comparatively small popniation, as well as 
important cities. Ttie following extract from the finst portion 
of a revised tal)le of eiij<t-lx)und percentages adopted to take 
etTect June 1st, 1S8S, sufficiently indicates their chanoton — 

T iNiw Y.irk, Pcrct. | ToNcwTortu Per ct 

; Cju3o|«.<iis. ]|Uh......,,....iuo 

Ci'cil, O gS 



TaMavTotk. run. 
Dsahlar, ^^•■••••■■•«»«*«>a* 80 
; DciMit, Uidi n 

I Danndlb, Ind M 

, EastBLLoaia IM 

m IW 

n, 416 

BaitKaolmk.IIL IM 

IartUttisiaoa.ra U6 

Elkhart, Ind. IM 

Elwood. lod «B 

Enterprias, O 

Erie, Pa 6D 

Bvansvflla, Ind KM 

rindiar.o n 

rarsat. 0 79 

Fort Wayne, Ind 90 

K(»tori«, 0 78 



I ToKawTarft. Per* 

Rix. Ind.. W 

rtanUbtt, Ind. 98 

nMnnatiO...... ........... 18 

OaUon, 0. If 

dalliiialtab 0 tr 

Oash«i,fad...............i gf 

Onwd BfiAt, lUob MO 

Oiangv, Ind. ...100 

Gnen Ontle, Ind 100 

OrsenMii.(K 08 

OranvlUch O. » 

OietMbnig, Ind...... 9$ 

Oieen Spring 0... 70 

HafSfsiown, lad............ tO 

Hartford atgr. Ind 00 

Harvard. Ill lU 

milabofOt 0.»... ...«»■♦.♦♦* 87 



While the difiiBrenoe in the peraenti^ of ntes to and ftom 
western iioinia to New York is ahown in the above table, ralea 

were al!>o laid down to povi rii ir.c ivptiients to Pliiladelphia, 
Baltimore, nnJ Bi><ton. Tliu rule n Uitiug to this subject, which 

A-a.x u.ii.;>t> a \-.\ iHT'.i. aiui oni di a percentage table similar 
to tliat desicribed aliove, was as fultowa:— 

li>w% VI*.: — 

To Boston, and to pointa taking Boaton ratea, add Ave oenta per 

hundred to the rates to New York; to Itiiladelphia, and pointa 
taking Pltilodelphia rates, Jfitud two cents per hundred from 
the rates to New York, ■.ity.l to nnltimnre, luul jhiint.^ taking 
Baltimore r:it««, (Mwi three cents por hundred from the rates 
to New York." 

Correapondiog arraagamenia wen made for eetahllahing a 
Imoaof mtaaonvnitJiaand trafltowhidi originatad in all tho 

In the nnmarooa casea when confbdenitiona of lines tnv 



Ailri. Ill, Micti.. 02 

Akr<,n, O ; 71 

AlLla, Ind 100 

Alexandria, Ind (*2 

AlloK-an, Mich... too 

Alton. Ill lie 

Andcnion, Ind....... 93 

Aroulia, 0 79 

Argri*. In<l 100 

Aibciw, 0 78 

Auburn, Ind 92 

Auburn JuricSion, Iml 'J2 

A villa, Iiid 93 

Ilattle Creek, Hich .....100 

Bdldbotaine, 0 83 

Bleealaglea, IlL lo» 

Bottkir Hill, lad m 

BHrgDon, O......... 78 

Butler, Ind 02 

Cairo. Ill 120 

Csmbridip!, 0 74 

C^nbridfa Qty, Ind 80 

Outlon, O 71 

Ouqr. O » 

M 



Celiiia, 0 M 

Cliarl<i(t«, Mich 9S 

Chicago. Ill too 

CliiUiootho, O 80 

Cindnnatt, O....... 80 

Circleville, 0 80 

Cl«j|>ool, Ind n 

CtevelaDd, 0 71 

ayde, O 7.S 

Columbia City, lad IB 

Columbus, 0 77 

Connersvill*, InJ 90 

Oontinootal, 0 8S 

CrawfordsTUle^ Ind. 100 

Crestline, O....... 70 

Crtston, O 71 

Crown Point, tad........... 100 

Dayton, 0 84 

Decatur, Ind. 00 

' Deflaocc, O OS 

IPrlaware, O. 77 
IMphaa,0,. 08 



ing other regions made analogi>ii!i Hrrangenu t.ts, it li(H<nnioa 
comparatively simple matter to regulate ratis with approxi- 
mate precision, and to avoid di»criminali<iiis ngaiii.^l locixlitiea 
to an annl<»<; HIS extent. Hic net rc^idt was the power to 
promptly quote approximately jii»t rates between nearly all 
the competitive poinla in all poniona of tha eonnliy, whieh 
wera aubetantially adhered to at all Cineo when tho pooUng 
Ky.ttems applicable to tho points named wen In attoceoiftil ope- 
ration. A comparatively cli>»e approach was thus made, during 
eras when railway w.irs ars l ■.iiultn utling were avi ii!< il, to the 
ideal Nv^tcm of transportation which £. Porter Alexander de- 
scribes as "one in which any shipper might sit quietly in bis 
office, and contract to deliver fkeight at any town in the United 
Slates Ivnfcrriiig ton printed tariff, vUdi would abowntea 
at nnUbnn to aO M the nteo of posM^C!, and not ttNibCtaiit in 
amount" 

DIlSCaiMINAnOM AiOAtKin- IKDIVtnVALa. 

Bfleotive eon f ede nt to uB a o eoo i arily led to a notoWo diminn' 
tion in the nomber and injurioua ebaiacteristica of diserimina- 

tions Bgiiin.st .iliippers, or in favor of lar^;p sliipjH'm. While 
railway wa.-^ were of freipicnt occurrence iiikI c<itnpctiti<>n 
active, a^i nts <if every competing company naturally and in- 
evitably mode earnest cudcavors to secure the busiucas of 
Arms which habitually desired fodlitiee for the movement of 
large qnantitiee of freight. It waa manibstly tlia interest of 
prominsnt shippen to soeun tiio it o a l Mi attainable eonew 
siona from i.its of tborlvat oompanies, and tfther by direct 
concesiiii > -, a i>romise of rebates or drawbacks, delurive 
metlii«!» of clusKilication, or false weights, they usually suc- 
ceeded in having movements nia*le for sums cousiderably lio- 
low tlio prevailing nominal rates. There are hi many methods 
by which strict adherence to ratea can be avoided by the joint 
connivanoe of transporting oompanlsa and tlto parUes they 
servo that it ispraetioallyiBposnbletopravuBtanidiavasionahy 
law, or any other known method than ^e nmoval of all indaee- 
meiiH I r iiii etilivcA to jiartifip.uion in such eva.-iijns by trans- 
porting com panic--'. Oo tiiisjiceount it wasp iii:nMi!rn'u!t tohrcjik 
up all the di^>;uised funis nf rale-cuttiiit,' Im li I .n! become 
deeply rooted at all points where active and tm»crupulous com- 
petitivaeflbriahad been continued during a protracted period. 
But msay vigonina straggles in a lefonaatoiy diroctiiaa i 
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mnde. In regard to their rr»iilt«, E, Porter Alexander, writing 
in 18^, Baya: "Wo can nnw at lenot judge of tlio tfinJcncy of 
the pool, nnJ by comjiarinj; the prr»>i)t situation willi that nt 
its beginning, can dcM.'ido whether or nut there i« nny |uilUktion 
of the personal di^jcriiniuutiuna from which deliverance was 
Rought, and witother or nut lliere arc indications of the ap- 
proaching extortion apprehended by the public. 

As t<> the decrease of personal discrimination?, or the preva- 
lence of rebalcB, there are, of courm;, no ctalistics or exact 
Ii};iire3 to boapivoalod to, but there are certain indication!* frf>m 
which the general situation may be inferred. Firnl, there i» 
little recent public cotjplaiiit of thiii evil by 8hi]>per8. Tun 
years ago the papers were filled with il, and public meetings 
were frccpicntly hold to denounce it. Tlie indignation would 
not bo \cn nrAv did it exist to an equal degree. Tlie theorists 
who from lime to time write and declaim against the railroads 
draw all their examplea from dates prior to the establi-shnient 
of the pKul, i)T from periods when its operations were suh- 
pended. The oldest, and, in some n^speclM, the m<iRt success- 
ful, pool in tho United Slutea is that of the Southern Railway 
and Steamship Association, which covers moi!t of the south 
Atlantic and gulf states. Before it was cstiiblished the rutca 
were honeycombed with rebates at every eoiiipetitivo jmint in 
iho territory. To-day, from some personal knowktlgc of the 
situation, and fr<im the licst information I cnn obtain, I do ni^t 
bell eve that ihrrc cjUtt a tingh TthiitA or pf^sonnl discHntinofion 
in ali Uie pooled husinea in thiit territory. As to the trunk-line 
pool in New York, it is believed by thojie ninpt likely to know, 
or to suspect such things, tJial none rzijt on tlie part o/ any trunk 
Itnet, tliough it is probable that some of the weaker connections 
Etill purchnse a part of their business in some way. ... It 
is certainly clear, then, that the jKjoling system ul least greatly 
palliates the evils of discriminatiou iiud rebates." 

ci.AS!?inr.\Tios of rREicirr. 

A considerable portion <»f the proceedings of some of the 
deliberative bodies organized by theconfederHtionH con.oisted of 
the discussion of proposed changes iti the chu-^ification of 
freight, a number of which were made from time (o lime. As 
material differences in rates in force at any jicriod between any 
points depend upon tho class in which articles arc ranked, the 
regulation of such clitssifications furms one of the nii)St im- 
portant and complicaletl portions of the duties of modern rail- 
way mnnngers. Its effect oti tho co«t of movements of various 
kinds of merchandise is oiiulogous to that of a governmental 
larilT embracing numerous rates of duty on imported articles. 
The subject al>oun<ls with intricacies, which steadily and rapidly 
increased with the growlli of traffic, numerous additions to the 
list of articles moved extensively, and reductions of average 
rates to exceptionally low standards. In many instances il 
would probably bo difficult to give satisfactory reasons for 
putting one article in a class that requir(!d the payment of a 
higher rate than another similar arti<-le, but in many other 
instances there were good re^wons for such ditTen-nces, aa they 
included great variations in value and coiiM'tiucnt risk in case 
of lows or damage an<l the cost of handling. 

Competition of one kind or another forms an invariable 
feature of all extensive transportation sy.ilems, and received 
much consideration even in the adjustment of the toll sheets 
of canal lines constructed and owned by state.'^; but as civiliz:!- 
lion progresses and various complications arii^e, either through 
important additions to the list of articles earrii'd, or the effect 
which the extensive sale of some new protluct has upon trade 
conditions existing at the time it was first intnMluccd, such as 
was pnahiced by extensive internal drcssed-meat shipments on 
live-Ptock interciis, or other causes, tho complexity of clas-tifi- 
cations grows rapidly, and the necessity of frerjuent authorita- 
tive action in reference to sundry prtnlucts is intensified. 

Origiuulty in the internal railway and steamlioal freight 
movements of tho country the most important distinctions 
were bostni either on the intrinsic value of the articles njoved, 
on the relative ea^c with which they c<iuld be loade<l and iin- 
loa<led,on the relation between tlieir weight and the space they 
occupietl, or <in the question whether they wero dry gtmd^^ or 
groceries moved from cities to the interior, or dtmiestic pro- 
du<-tH iuovi'd from t)ie ialerior to commercial centres, ^'ucli 



considerations still poMcss much significance, but the extent i ' 
which minuteness of distinction has been carric«l liaa lie«;i 
greatly niagDified, and much hsis been done in the way of 
establishing uniformity of freight classificatiuus oo the put of 
the lines traversing a given territory. 

In reference to uniformity it is stated that the new inuik. 
line freight classification which went into effect on .Apnl Isi 
1887, a few days before the interstate-commerce art of 1687 
became enforcible, and was made applicable to eompetit:; 
points north of the Ohio and east of the Mixsisiiippi, fiv- 
tially superseded more than a score of claMsillcations previouij 
in force in the same territory. It specifically superseded the 
official clasgification of east-bound freight, the ofiScial clwti- 
fication of west-bound freight, the Middle and Weslern SuKt 
cla.ssification of freight, and the joint merchandise freight ckwi. 
flcation. It applied to and directly named almost cvcij' aitict 
of commerce. 

Before it was promulgated elal>orale rules and especial in- 
structiims were forwarded to agents, some of tho mo* iiii- 
|M)rtant of which related to prei-autions against frsuduletJl 
action on the part of shippers in the matter of fiimifhing i 
false description of merchandise for the purpose of securiofjn 
unauthorized lowering of rates, or intentional misuket i>r 
misetatements relating to weight for the purpone of having i 
greater quantity of freight carried than the amount for wliicii 
a charge was made, Tliese two forms of di*ception, pmcticri 
with the ctmnivanco of clerks or other officials connected vith 
freight departments, when a railway company or i>ome of iia 
representatives desire to engage in secret rate-cutting, and bv- 
quently attempted by shippers, without such connivance, wli«o 
they believed that detection could Ihj evade<l, have formed dis- 
turbing influences of considerable magnitude in conncctifm 
with all attempts to strictly maintain legitimate freight ratn^ 
and they bear to the aggregate freight movenipnla of thccnui> 
try a relation somewhat similar to that held by smu^gliii!: 
systems, at various times and p<-riods, to import duties crg>:iT> 
ernmentat methods ol collecting revenue on nierchandis* itn- 
portcd from foreign nations. 

This is doubtless the moet elaborate classification of frei;bi 
ever made. Some idea ol its comprehensiveness may be fonneJ 
from the fact that the claRsification and directions intervwi'U 
with it which relate to particular diwriptions of traffic, Ptiiti 
OS live-stock movements, for instance, are contained in nilv- 
eight pages of a dosely-printcd itjimphlel, each of which c«o- 
luiua Kixly lim-s, when all their space is occupied willi priniril 
luntter, but hhorl blanks are left between each of the alpbi- 
betieal hpadiiigs. 

An illui>lratiou of its characteristics is furnished by the fol- 
lowing extract, which represents the coutenta of a little Ica 
than the lint page: — 

CLASSiriCATIOH. 

Kxplanatimi of Charaetm. — The class is given opposite eicb irtldA 
1, 3, 4, ft. atul 6, Klatul for flnu. see .toil, third, fourtli. flflh, sndnitb 
classes rwipcctively. Bp'l fjr njK-rial. H for once and a half first cl»» 
D 1 for (1(>ul><u first class. 2) fjr twice and n half linil oUss. S t Kor 
three linu-s llrntrliMS. 4 t I f ir fourlimcs nretcUss. O. B. f"ri>«ii»r'» 
risk. O. R. B. forowQcr's risk of broaksj^e. O. R. C. for o«Ber'» ri»l 
of cli«rin);, O. R. L. for owner's ri^k of leuksgo. C. R. f^r cunf f 
risk. 8. U. for tvl up. K. D. fur knocked down. C. L. for car losJ. 
b. C. L. fur lt-91 than car load. P. P. for prepoiJ. N. 0. 8. f»r not 
otberwiM! epccified. 

Artidet not EnumeraUil uiU bt ClatnjSfd vith Analogous JrlUia. 

Aeifale of llnne 4 ^ 

Acids, in carbvysi, O. It., n-lea-ied I 

Ai-i<ls, in iron drums. O. R 4 

Acida, in carboys or inm drums, C. R 01 

A< i'is, in carboys or iron drums, O. R 

AciJit, ill tank cara, to bo furni<ili(Ml by slilpixr^, O. R , 
minimuta weight, 24,000 pounds; empty tanks to l>c n> 

turned free, no milnge allowed ' 

Acids, dry. in bi>x»'S or kejpi 3 

Arlds, dry, in barrels or casks S 

Adinolite 4 

Ailvertiiiing boards, in bundles 3 

Advcrttiting matter, boxed or in bnndln, O, R., P. P., . . . I ' 

Agate ware 1 * 

AB"i>ie 
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Aji^cultural implrnienUaod aericuUurBl implemcot {uirls, or Mock 
or I'luff, OS follows, vix.: — 

In car IrmU at owner' I ritt of brtatagt or ehajinj, at foOom, rit.:— 

When loaded In box car», N. 0. 8 5 

Wlicii luxlod on flat care, aliippeni to anaunie risk of loos of smtll 

parts, and to ao state on bills of liuUng or slilppini; bills 5 

Wlicn loatled on flnt cars, canicr to assume mk i>f loss of small 

parts 4 

ff ken reiumc'l to maKuftictuTfT; toT rcpain via same road by wbkli 

tlii-y wcrr orginalljr forwarded 6 

Binders' trucks, for moving and srlf-bindinK liarvvxien 5 

Cutter bars and cutting api>aralus 6 

Cradle bodios, fln^rs, and snalhs 4 

Cnttert, ensilage. 5 

Calters, and S 

Fanning mill material S 

Harrom- tetlh S 

Usy rickrn, K. I), flat, in bundles S 

Manure spr«adrrs S 

Plows 8 

Plow beams and bandies, iron or wood , 9 

Rake tretli, Irun or steel S 

Rollers, Held, garden, or lawn S 

8c}-tbes and scytlic snaths 4 

Steel plow points and wings 5 

One thresher or aepirator, w ilh steani power ...A 

Two threshvra or scimrators, with or without hone-power 5 

Wheels, wrouglit iron. Tor agricultural implements b 

Wbeela, iron and wood oonibiued, for agricultural implements... 

The* committee which prepnrcd thiii claasific-ation conmstcHl 
of F. H. Kinpibury, of the Pennsytvani;! R;iiIri>aJ; George (i. 
Cocknin, of the New York, Pi'tinsylvuniii and Ohio; ^^'illinra S. 
Sloan, of tlie Dolitwiiro, Luckawitntitv niid Western; C.K Wi;»ht, 
of the Baltinioro niiJ Oliio; 11. L. Crawford, of the New York 
Central and Hiidiion River; J. T. R. McKay, of the Lake Shore 
■nd Mirliigan Routhem; and X. Guilford (freight comniiiHioner 
of the trunk-line confederation), chiiirman. 

It was aduptiil at a meeting of the joint rommttteo (freight 
department), held in New York on Mnri'h 2d, at which lime 
Iho followiii); report of a committl^o cm ratra of which Mr. 
Hnyden, of the Mew York Central, waa chairiuau, waa also 
adopted: — 

The committee do not conniilcr it advisable or pmcticablo to estalv 
lish as n principle that east-bound and west-bound rates shall ncces- 
aarily be the unif, but recommend that, under the conditions now 
exlsling, taking elTect April 1st. 1887, and until thereafter changed, 
the rates be:— 

New York to Cliicago: — 

IK. 2d. 3d. 4lll. 6U>. Otb. 

76 as 50 35 SO SS 

Chicago to Kew York:— 

Ist 3d. M. lib. Uh. <U>. 

W « W H 90 ^ 

On the following day the joint committee approved a report 
which authorized lomc changes in the i>ercenlage tftble reliil- 
ing lu ca«t-bound trallic. On the three vital matters thus 
arranged or rearranged, for the time being, viz., freight classi- 
fication, mtcjt, and (he percentage table, binges an immen»c 
proportion of (he vilnl ewcnoe of modem railway operation* 
and (heir ctrert on investors or Rtock nmrkets on the one hnnd, 
and the general puhlir-, in their various cnpaciltes m« conjtiini- 
ers, pcxHiuceni, shiiiperft, consignees, and inercliautj!. 

la connection with eomc of the confcderAtions, and especially 
of the Trtink Line and Central Tratfic associations, pii«9enger 
pooU were forme*!, in which the general i>iis»cngcr agouts of 
(lie companies interentcd, or their represcntalivcK, met froni 
lime to time, under (ho direction of cuninii^iotieni or (heir 
Oflsistants, lo devise means f4)r preventing excessive compe- 
tition in regard lo furca or the charges fur nmving pcraoua. Of 
the inccpliuii of one of the most important of lhe«e xuovb- 
metiU, Mr. S. ]•'. I'ieraon, commissioner of the i 
parlinent uf tlio Tnmk-Line C'ommlMion, writii 
ati article on the ]'i«iwengcr Pmil and a Clearing U' 
tributeil to the Chicnpo Ruilwny Review, said: — 

" liecugniuug iltu dilliculties uf the problvui, l<< 



live committee, representing most of the important through 
lines eivst of Chicago and St. I.,oui!i, nnd north of the Ohio river, 
ent<'retl upon an agreement for the division of certain pasM'nger 
caniings and (rafllc, which look eH'cct September 1st, l)S{i2, and 
continued in force until July 31sl, 1884. The general notion of 
this movcmeut was to divide all ihe important competitive 
busincM in the territory described between competing lines in 
fixed proportions. The object wos to secure, by a general part- 
nership in the total IratFic to bo trnn^portcd, stable rates of 
fare l>ctween competitive points, and l»elter net results by re- 
ducing to a minimum the expense of soliciting, advertising, 
cummisaions, and other fancy expenditure for securing bum- 
ness. It was agreed to submit ditfercncea which might arise, 
and which could not be scttlc^l by negotiation, to Iho ndjusl- 
tnent of arbitration. Tliis experiment was ut iirai applied to 
busineas passing between the cities of Chicago, St. Louis, and 
Cincinnati on the we.-st, and Boston and New York on llio cast. 
It did not include bnsiaesa paasing through either of those 
points, nor any biuineaa to or through a number of important 
gateways in intermediate territory; nor, until a late period, did 
it include any of (ho interior cities. Notwithstanding thi;*, sta- 
bility in the busine^ actually divided under this arrangement 
woa Bul^tantinlly secured. The balances drawn from luoulh 
to month were promptly paid, and, with one or two unim- 
portant exceptions, it was found thnt roads earning their 
allotted proportion sought neither to rcihice fares nor to pay 
coniinisiii<ms on lnuineHS which was secured to (hem without 
such expense, and that the roads which were obligetl to Ltiy their 
business under any condition of aflaini, secured it at U-sh cost 
unilcr the protection of the contract. The healthful etTcctii of 
maintenance of rales between these points was felt in other 
branches of (he business. NeverthcleM, r few companies de- 
clined from the <>nlH<^t to become parties to the arrangement, 
and their position with reference to it menaced the fuccfs-i of 
the effort. Tliis, together with tho inlroduction of new roadu, 
which did not become parties lo this urrungement, not only 
made it impracticable to extend it to a greater imnibcr of points, 
but aim threatened the rrtads who were parties lo tho agree- 
ment with the loss of Ir.iffic if it should bo continued. It was 
decided impracticable, therefore, lo continue the experiment 
after the month of July until Mich time as all important roada 
interested would become parties to it, nnd nntil it could be 
extended lo a sufficient number of competitive ptiinU lo give 
it a reasonable chance of succen. The result is fimply a repe- 
tition of what has happened many times before. A very large 
portion of tho proper revenues of the roods from competitive 
passenger business is being wasted, and tho end is not yet." 

Efforts to prevent the demoraliiation of paKienger traffic, by 
various means were continued. In a circular furnished to all 
the roads interested, dated .\pril 13th, ISSo, Mr. rierw)n said; 
''Since the division of piisi>enger bu.Hineas was discontinued in 
July last, the condition rehiting to the maintenance of ratc« of 
fare throughout tho territory e-ost of Chicago and St. Louis has 
been growing constantly worse, tititil (he necessity for prompt 
and united effort in the interest of revenue \*, perhaps, greater 
than ever before in the history of thews railwajs." 

In response to this »n<l numerous other appeabi a numl>er of 
OTpedient.i were adopted, in some initnnees with g<Ht«I effect, 
ami in <illu'r the results could scar ely Iki ron.«id<'red 

S-iti-sfactory. The efTci'tive regulation of c<iin|»Htitive p»s.M>nger 
trallic in, if possible, a m<ire ditlicult tusk lhau the regulation 
of competitive freight uiovcnienls. 

(•AtlSW or KK^U/fKNT F.MT.IHES nil TrMPOUAItY IHSRUmoXS Of 
CVNIKl'Kll.lTIOSS, 

Notwithstanding the beiiefici j| resullK ultoined, from the rail- 
way Htandpoint, fnun tho Jitiieanful opemtioll «)f confedera- 
tions, tho periixls during which they were partially or ttlmlly 
inefTcclive were numerous. The most important reasons for 
frequent failures are probably (itated in the foUowing extract 
from Mr. Albert Fink's stiilements to the Scnuto conimitl^'e on 
intci«Utfl oominerce, made in New York on Jlay iilst, ISftV — 
""nmiBMliiitfllirolty that we experience in entabli^biug and 

ill the c<impeting railroads to 
'-r more that labor under 
' lud outoidc and lake nd- 



ufl oominerce, 
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vaaUKc of the roada in tho luuHJciHtiou tlial lin iit'O'lvLi' to 
piililisli and iiiiiitilaiti turilT!'. It is a most »hiii I Kiplitod policy, 
«» it «lwii)e ri-iiuUx in ;i war uf ralc» and unri'inuncmtive ratuR 
for alL UnTortuiuMdjr, Uiers are abort-sighted reilroed man* 
■fsre that will repeat and repeat the tame ihort-wghted policy, 
and they are iu(wt1y rt'sponaihU' for all ihe niiwhirf that follow!*. 
Tlioy cause lossos to railroHd coiiipatiiiH of tnillioiisi nnd niillion.-i 
of dollani, and prevent proper odjii-t;iii lit o! turilTs. . . . 1 
aometimes dcopair that can ncruinpligli nnyihing by vohin- 
Iai7 agrootncnl, although this would be the proper way to do. 
If we caonol, and the tioTemment cannot atep in and maite 
tboae neceMary lariif agreementa binding In the aame way aa 
itenforoea all other legiUmale contract*, then I do not know 
what Sa to become of th» railroads of this oounlry. I am j i i>t 
iiH anxious to foriiinliite ii law that WOUld nx ' t iIiIk evil an 
you uri', Iml at tlio taniL' time I cannot ace niy way c lear lo any 
law lliat would be efToetive and npi riite justly to all iu(crc«t«. 
I con i)«o my way clear Uiis far: Tlial when railroad oompii- 
aiee do come together and publiah a tarifT, they ought to lie 
made to adhere to tij Init the quoation ia bow to get them 
together if one or the other wiahea to slay ont I do not exactly 
know how that eau 1m> d.ii-.e, Imc 1 w-niM ricorinii^ iul that if 
any legiglation is to be li.id lU a'l tlm ex jx rinicul «liiiulcl l>e 
tried of forcing roa<U |<> ]>ulil;-:i .nul nialtitatii tJirilfs." 

Various caui>es that have diininihlied the elficiency of tlio 
important railway confedcrniioniii to a ;;reat extent include the 
ibllowing: First, absence of legialation making tho agreenents 
1 Aom tiae to time eBlbfdUe in the eonrls; laeaiid, tlM 
entt at varioua times and places, of forms of p^^olar, 
eommerclal, or judicial nninpiniMn; thirrl, tho prolon)^ ante- 
Oedent training of a lar,''' [■!> .jiorlioii of tin' nn'n mtively 
engaged iu aolidtinK or fi\i<. riritinditig fiviKlU liiovenietkts in 
adroit, lealons, and re< kU -- rompetitive pra< lice.«; fourth, in- 
t«M rivalries prevailing between some of the lines pattici- 
pnUng ia aadi oomhinatiao; flilb, the dire llnaaeial atndtoia 
wbidi wmpaoieaare sooMtlmes piaeed when the traffic to be 
moved falls below the normal standard; f<i.xih, (he frc^iuent oon- 
striictinM of new or formation of iii w ii'iili s In'lwi^n 

inii>ortjinl coni jK titive lenlrei', after a L'oiifeili ruliou is in i<ui'- 
coiwful o[ieralion, [lartly iM'caiiiM', on areonnl of (lie eoinpiira- 
tive Steudinesa wilti which riUes sro maintained Uirough iUi | 
iabon^ it is aupitwcd thai satisfactory proflla can b« reached , 
from participation in IIm U ts i n ess that has been pbioed on a ' 
paying basis; seventh, becatne lengthy new lines oommonly | 
have litll.- liH-al traffic either to proteet orfnrninh i i vi nnc, and 
they are, therefore, usually disposed to display unusual eager- 

I in tlnir oompetitivo eflhcu, and aighth, bMBMH tho npid 



extcusiuii of new lines, e»ta1>linhnient of new settlcnienlc, uiid 
creation of new commercial interests in many portions of the 
country, frtNiuenlly develop disturbing elements* 
I Of the adverae influencea, the two which were probably the 
most dilBoalt to enmoant were the abseneo of legal methods 
for enforcing compacts and the extraordinary case with which 
lengthy new comiietilive line^f cj»n lie conistrncted during enu* 
of a])jMn nt [ro.-perity. A third of great irii;i<ir'..inre wasadiled 

hy the clause of the interstate-commerce law of ]s.k7 which for- 
I bids pocUng ■wn mn enta that involve the iiaymontof money 
by ono oonpanj toaaotber in seltlemeot of balances ariiing 
I from a Mlnre of naj of tho parttdpaals to aecuro their allotted 
p' recntage of IralBc. The last-named obstacle is so serious 
that if ronfcderationa had not proved useful for the classifica- 
tion >>f I'rriKht. the intelligent discussion ati<l iHlju.-in.Mi'. iT 
ratei* helwi t ii nunienniN points, and various other purpose?., it 
would prohahly liavu led (o their abrogiUion. It nccesHarily 
required that leading features of tlte most important coniedo- 
rations should bo eann>i>Hy modified. 

If the payaieatof fadtaaoM arising &(»» ilifforeni degree* 
of success which attend the eBbrta of roni|>eting C4imp«nicsis 

to l>o clrii lly fi irliidden permanently, the |H>olint; Mi'teniswill 
prohahly fail ti> accomj>Ui«h the teadint; jiurpon' of their exist- 
ence, unleMi they can devise diirereiilial charK' S stifficienlly 
llcxiblo and diverse to accomplish the d»*ir«xl r<'?*ullii. Tliis 
would be an exceedingly difficult task, aa it would involve tho 
atyustmeat of a scale of authorised variations from standard 
tariA and rate sheets that would ^proximately meet tbe rs- 
quirenienls of all lines. 

A new iilage of development commenced with the psssaxeof 
the interstate-coninier»-o law of 1S87, and the appointment of 
live commi.niioners, consiKting <)f Me*»ni. IIioujas M. C<Miley,of 
Michigan; William 11. Morrison, of Illinoti^; Augustus Hchoon- 
maker, of Mew Yorii; AUlace F. WiUlter, of Vermonl* and 
Walter A» Bwgfe of Ahhama. It wiliprobaUlyioqnireaeon. 
siderable amooat of time to determine tbe effect of the powers 
they are authorised to exercise and of the provimons of tho 
law upon the coin|iliiati(.i>.s ari^iiii; fnitn exeecsive mu! un- 
regulated conipetilion; and to show how far the plans anil 
labors of confedertitiuiis or |iooliiig pystcms will lie modified. 

It happened repeatedly before the passage uf tbe new law 
that insurmounlAbleobstadaalemponiUjrpMvented tbe attaia- 
mentof a semMaooe of suocess on tho part of aoaia of the im- 
jmrunt conlMeratlons, yet Ihoy wore not whoHy abandoned 
iliirini; the darkest hourit of their exi.s|en<'e, anil ii«tia!ly, nrt' r 
interregnums of varying length, their operations were actively 

iod, and this wparieaca may he nqieatad, 
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rAT proverUaQjr laterMllog but not alwaya VMidoaa i piovisions, munitions of war, and gua^to aaalaad irtfh own 
person, the oldest inhabitant, can lameniber when steam- ' a heavy frigate, allowing the last to bring her broadiide to hear. 

chips had to fight their way against Cfitidsm, doulit, and It may he (plestione<l if ti e lieavii ht f'.cain v.---. ! of war that 
avowed hostility. One with a taxte for unflllfllliil profOiet ii-3i exists eould engage a in<Mli rn <lr< l<.sl i-liip even ni a culm, 
could find amu.«enieiil in reaiiing the ohjeetions urged ngain.st since the lalt4T, in aildition to pos-ipssini,' iniicli greater pouer* 
Steam navigation, not hy owners of sailing vessels, but by naval | of endurance, could probably bring the mort guns to lienr, in 
oAoenof skill and exjH'rience, (o whom no one ever attiibnlfld < all possilde positions. Shot-proof listteries might indeed l>e 
Intensted aujitives. Commodore Stockton wa% by many a ■ built that, propelled by stean, would be exceedingly formidik 
weather4watea saaniaa, looked upon as men now look on in- ! Me for luuhur defence, but it b illasoiy to suppose that vessels 
ventom of impraetieahle macbincs. J. Fenimore Cooper, in of that description can ever be made to cruise." Tlww are tho 
tho intrfMlilction to hia "History of the Navy f>f the friited words of one of the grealent of American writern. of a man 
.•siaii'^ of America," siiv- "Tl'ie is hm i.;ii:,iiiii hoemning who had ^hared the life of the T Tei'aslle Hn<l the (|ii.irter deek, 
prevalent that the use uf t'tiiun will siqirrsetlc the old mixle of yet now they sound like Utter nonsense. Sbip<i like l}i<«o in 
conducting naval warfare. Like mo^it novel and bold proposi- which Porter waixlered OVHT tbo Bsoific, or Brooke captured 
tions, this new doctrine has obtained advocatei^ who have the Chesapeake, could no move engage an effieieBt war steamer 
yielded their eoovictions to the influence of their imaginations, of to-day than a swga eoaeb eould laee with a Ri^btniag ox- 
rather than the influence of reflection. That the use of steam pre<«. 

will materially modify naval warfare is prohahly tnie, hut i'. For age.i man has ventured on the sea, and it is only within 
cannot change its general chann t< r. No vi— 1 can he hiii!\ a hrief pcrio<l that the old iciyiiif;. " Land fejiaratec a:i I w.iter 
u( sufficient force and size to trauaiiurl a suliicieucy uf fuel, , connects," has begixu to lose its force. Even tbe rudest auragea 
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I light enft, Mii MMiaiUitoiTh AiU of 72 feet; toitBi«s hgr nMnranwDt, l,a«|; dbpkemmnt at load 
Vflntanus Th<raieiiim crept along the Medilamnean shorM; ' inchee; length of atrofcr, 7 ft-ii; woi(;lit uf ctifciiio!>, wlic«l», Ac, 



how f><-i»niiin:ui:in pir.itia ravag<Ml the liriti^U <M.i>t.<, how tho 
Spaniards triiinijilit-il ul Lppiiiiln; Imw tin' f.ir^y e.tjilorrrx tru- 
Vcr»o<l our «p«t4Tn wji-i, ami Imw S|i;iiii, l"n.;Iiiii<l, llolluiid and 
France wraitU'il for coniniiTcinl and uavuI nuprvniucy, ia n 
gnod theme, whctlirr trentetl as a hiftorical poem or pnotic 
bbloiy. Bultliaperigdaftom JuontoDraKe^aadftomDnka 
to Ural JoiM% ara, tat oor purpoaes, Itm unpoctaat than that 
from FoHon to the imaent time. 



IBS FlWr WAS 
During the war of 1S13 Vtalton ofllired to Imild (bo Oorem- 

mcnt u war ^ll anu r (ft ^"ii IXX), alMiiit tliii ('u>t of a fir^l-i laRs 
frigBte. Tlio (ii>\X'rmti("iil un i iUi d iiis ulfor. ami in 1811 lie 
coiwtrHfUnl tlio first isteatii iii:iii-uf-\Viir in tlic n ■ •rid, a vihsel 
which very properly received hii own imiiie. Ucr luuniigc 
exceeded 2,40(^ her aide* were nearly Qvc fuel IbklE, and her 
dnuighi ton leOL Oreduloua Britona fbrmod moat oxaggBntod 
ideaa of her foroeb hut ahe «aa In reality no mean Cm, her 
designed arinaticiit hvin^ SO 3'2-|)<->iindcr8 and 4 ICKKpouiider*. 
Shi- was launcheil in ISlJi, and proved amply nMo t<) move at 
thr' ;:ito (i{ five niilt'^ an hour, Klighdy mure lliaii w;i« ri r|uinHl 
hy the cuiilriicC. Ii> IS;.".) Iht mogaitinc cxpio<ied, and she 
perished, with tio martial rouowii, it ia true, yet with the dual 
diatinetioa of having been Ibo fint itaam nuuKif-war in the 
worid, and tho laiigeat ateamer built balbre 1838. Oonnumder 
Chodwick doema her "a fitting moBomeot to (he genius of tho 
man who unfortunately did not live to see her completion and 

auctx^rii' trial." 

Tlio idea iif l-nilding ocean stcamon', n hile dear to the heartii 
of mm likn I'ulion and Hiuvenx, did uol recommend itself 
lavorably to the average shipowner. Steam vessels then 
novad at a vecjr Bodemto rate of speed, frcqnently less than 
half that aiwaetbnaa made hy ships undar sail, and be could 
see no advnnt^e to be gninod, excopt in calms or against head 
winilti. C<M>pcr wivs: "II i^ rir'aiu tli.it no cteamer, it) the 
pri'wiil *tato {'( scii'ncc, < an n inaiu at Hca ihirly davK, with 
cflii'iotii'V as a ^tcariicT," ainl il li jir ili.ilile that many expe- 
rienced judges sliarcti tliia conviction. Tu navigate inland 
livn% it might be said, was cai/ maa^, but for a Urge sea 
voyafaitwaa safer to put reUaooa on ciaft that had proved 

lhair litiiMi fbr such worit. 
I 

THB T1KST COMMER<T.iL STEAMSnir. 

In 1819 Gnckelt it Vicfcettt of 2fcw York, launched the 
Savannah, S80 tons. She waa equipped as a fhll-rigged ship, 
and pirovide<l with a horizontal '.XVhorMvpowcr engine, with 
side paddle-wheels and boilers in the hold. Tlic Savannah 
made a trip to tlie wiutheni cily ol" •hi\t name, ami shortly 
after crossed to Liverpool, making the trip in twenty-five diiyK, 
during RA'ou of which she was only propelled hy tlie wind. 
In the summer she visitod GronstadI, and in Oclobor rettumed 
to tha Vnltad Slatea. Her maebioMT waa anbseqaent^ taken 
out, and she served as a New York and Savannah packet until 
Iu»t on the coast of Long Island. On the whole, she was an 
un»ati»faetory ^l>i|', hut alio proved that Steam could ba utilised 
in trans- AtUtnlie voyages. 

BiBaMsnF UKviLovimiT nt Kvouire. 



A BUmbcr of Xbiglisli companies were formed for the pur- 
pom of establishing steam packet communication with all parts 
of ttia globe, but most of (hcao projects (woved aa ittusoiy as 

the ^ 111 1 h 8ea bubble or the tulip mania. In 1815 the steamer 

Entert>rise, after a voyage of 118 days, reached Calcutta, and 

was aoon followed hy others. Tliis leil iii t;irn to th.' i >tahliiili- 
roent of n-gular uteaniship lines to Fnim e. Spain, the Mediter- 
ranean, the Eji?t and W'st Iluiir>, iiinl \n,i ti. ;\. No oliu tlow 

ventured to question the jiossibilily uf using steam at sea, jrel 
ItatiU rrmaiiii d a point w helherstoam alone would ba an ade- 
quate motive force. Fuel waaaveijrooatly item. 

Brand's deterDiinatkn to bidid a luge steamship waa Attbgly 
carried r)ut in the Oreat Western, her dimeodons being: Length 
over all. 2»r> feet; length between |)crpcndicularB, 212 feet; length 
of keel, -1 L" f< t i; I n u.lth, feet 4 inches; depth of hold. 23 feel 2 
inches; draught of water, 10 feet 8 inches; length of engine room. 



:!]<) ton.*; mnnher of lioilrr-', A: weigljt of Imileii', '.K) ton^; weight 
of water in Ixiilers, .SJ t.ii)^; ilinmeler of w lje. I, •J'' U i't H inches; 
width of llofttfi, 10 fi'el. Iler imlii ated horx'-power wa» 7V1. 
Tlietircat Western was launched at Itrintol mi July I'.'ili, ls:t7. 
On April 4lh, 1838, tho Wrius left Cork for New York, ami four 
dajwkter the Great Wertem left Bristol in chase. Both vessels' 
rsaehed Kew York on 88d day at the month, the Sirins several 
hours ahead. The Great Western made her return tripinl4 
days, and with a coal consumption of 3^'2 ton.», againrt O.V> tone 
on the ouilnaind voyaj;e. Betivoen ISIUS and 1R13 slio made 
sixty-fotir voyages across the Atlantic, in 1847 she was sold to 
tho West India Steam Packet Oompany, and ten ycaia later 
she waa broken up at VauahalL 

Mr. Ouoaid'a aflbrla in cstaUishhig legafav tiaaa.Albuilio 
communication will ever bo memorable. His company has 
become a household word. The (Jreat nriiain, built by the 
< ireat Western company, was the firwt large iron-hulled hliip, 
although the iii<e of this material hail long In-ea debalwL 
Thjvithick and Robert Stevenson had taken ground in favor of 
iron vessels and iron spar*. Dickenson patented an iron IkmU 
in 1815, and a few years later enterprising builders launched 
a ooupia ot iroo craft. John Laiid, of BiriMubead, Imilt a 
number of iron vesselB, the psddla steamer John Bandolph 
finding a purehn-'i r in (i. H. Lnnmr, of .Savannah. Tlie Kain- 
bow, of TilW tons, wftH iiiiii li tho larg<5<t iron •'t< iinier in i xist- 
cnro prior to tho advent of tln' C!ie i! Ihil.iiii. Ihitnel firmly 
believed in tho princijile of screw jiropul-sion, which, although 
EricMton had shown its feasibleness, was generally regarded as 
impracticable. Ericsson's departure for America, imder the 
patronage of Oommodoi* Stocltton, cnlaigad tba seopa of 
Tlionias Petlit Smith, wboaa company put the screw-propeller 
to a prarti>-al test in 18S9, the Archimedes being the fitting 
name of the craft on which the experiment was irie<l. Although 
it was intendetl to use paddle wheels on the Ureal Uritain, 
Drunel prevailed on the directors to substitute the screw-pro* 
poller. The Great Britain is deaeribed as follows: Total lei^tb, 
:122 feet; le(«th of Itecl, 9S0 tM, beam, SI feet; depth, SS feet 0 
inches; draught of water, 18 fte^.tounagc measurement, 8,448; 
displacement, 2,984 tons; number of cylinders, 4; dinmetar of 

cyliiidern, S3 iiuln-<. h-n^th of.«troWe, (> feel; wt ijjlit ol" enginca, 
H-K) tons; weight of boilers, 'JX) tons; weight of watt r in t'oilors, 
200 tons; weight of screw shaft, 38 ton.'*; diameter of .'"crew, 15 
feet 6 iocbeis pitch of screw, 25 feet; weight of screw, 4 loiis; 
diameter of main drum, 18 feel; diameter of screw-shaA drum, 
Cfoel;weightofoinl,l,SOOtoas. "Themainshaftof tbeaqgioev" 
8a>-8 tba Ufe of BraDsl, "had a crank at either end of it, and 
was made hollow, a .stream of water beiii^r kept ninnini: thn aij;h 
il, Ml an to firevenl healing in the luMiriiig^. An important 
part ot' th>' def"i;n ivii-i the method by winch motion wn* trai:B- 
mitt«"d from the engine shaft to tho strew shaft, for the wrew 
was arranged to go three revolutions to each revolution of the 
enguiflSL Where the engineado not drive tho aerew directly, 
this ia BQiw mdvensUy eibcted by oraan of toothed gaaitag; 
but when the engines of the Great Britain were made it waa 
thought that this arrangement would be too jarring and ntatf. 
After much con.sideration, chains were used wi>rking around 
dit^ercu^sized druui^, with notches in them, into which fitted 
projections on tho chain.s," After plying a short time between 
Liveipool and New York, the Great Uritain was sold for uao in 
the Anstiulian tiadu. fltililater she was changed into a sailing 
vesseltaiidiJiUBSnoeivod eerious iqurie* from stranding at 
the Falkland Islands. Hie Great Western c<impany bad been 

ruined mainly by tho competition of the steadily rising Cuiiard 
Lino, which in 1840 had launelnHl the mail Rleamers .Vcadia, 
Uritannia, Columbia, anil Ciile<lonia. All thi M' hliip- were of 
wood, aud employed the old-fashioned paddle wheeln. Origin- 
ally entered into for seven yean, the mail contract wiih tlie 
British government lasted for forty'«ix yean. The Britannia 
left Liverpool, Friday, July 4Ui, 1810^ and made Boatoii 14 days 
and 8 hours later. Her dimensions, subslaatial|y the aano as 
her sirters, were as follows: I^ength of keel and fore rake, 207 
feet; brea<ltli of Ik am. 'M |r < t 2 inehi'>; de|itli of hi.il<l, r>2 feet 4 
inches mean draught, Id ieet 10 inches; dispUcomeol> ifiBO 
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too*; diaiDfltiir of qpUnder, 72} iachM; length ot ■troke, 82 
Inehn; ntnnber of boilen, 4; praanre curiod, 9 ponndB per 

sijuiin^ iTi.i h; niinibor of fiirnacw, I'J; (Irc-unitf nri'a, ^J- fi-t't; 
iiidii i! Imrso-jxiwiT, 7-K»; cd.iI consuiiii>li<ii» \wt iiidicntoii 
honte-jniwir per hour, S.l pouiuls; rojil consuiujition per <l«y, 
38 tonsi bunker cepacity, 640 lon^ curgo cuimcit}', ^ tons; 
cftUn puBongen earned, 90; sven^ i>peed, 8^. In 1813 Uio 
Hiboraiaandin 1845 the Cambrm joined the fwHrveaaels above 
named. Only flral-clHe« pn$tg«ngrr8 were carried in tboao ilayei, 
the steamship enii),T>ii)' hinitio-s diitiii^' from IS-V), while uo 
Cunarder was prepRrc<l for emigrants until 18o3. Since that 
time the magnitude of the emigraot tnfio bia beeoma an* of 
the wond<T!i of the world. 

AMEBICAN l-BOaHEKS IN TIIK (X<NbTRI;<TI<)N UK fTMHNHtrB. 

On the western side of the Adnntic the eitcnmship had a 

Ptoiidy gniwtli. By 18.'V2 our l>)li]l^vnc^■t■^ wnf l iiiMiUi; siilf- 
wheelrrj for rousting wrvice. Th« New York co:u<leM were fo 
strong nnd rapid ns to aecure the yards uf that city n nuinder 
of ozdeia for steam frigatea from fbrtign natioaa. Ihe New 
Orleana packet, Vniled Slatea tonnage 1,867, ««• m e«eelt«at 
vr-iyfl, tiirrvjiiR heavy burtli-ns on hghtdn^gbk 

lu 18-17 tlio I'uiti'ii States government determined to u^^i- 
Rtoam Utr carrying t!ie ninils. This yi ;ir wnv iIju rise of thi> 
United States Mail and Pacific Mail compauiea. During 1^7- 
48 the Pacific Mail aet afloat the California, 1^8 tona; the 
IkaaaiB, 1^ tons; and the Or^on, 1,099 tons. The United 
SUtca Hatt hnilt theOeoigia, 2,727 tons; the Illinois, 2;123 tone 
and the Ohio, 2,432 tooa. Wood and paddle-wheels wen Btili 

dt!<>mfd Buiriticiit. 

Ahnoet magical reoiilts followed when gold was diccovered in 
California. Within ten years twenty>nine steamera war* added 
to the two Hnea named above. It is reekoned that during that 

evcnlful decade they carried 17S,000 persons to California, 
bringing lia<-k gold to the amount of $200,000,000. Tonnage 
liAil to !'*! inort iuif d, nnd in l.'^'^ the Golden City, of 3,."7'i tnn-', 
was built. From 18S0 to ItvGl tho four leading itral>onrd cities 
constructed, on home and foreign onleia,about eighty iica-going 
•taaman^ with an aggregate tomiaga of 120^000, and » total 
eoet of riioat |89,000j000i 

The Clarion, of 250 tons, built in 1841 to run 1>etwo< ri New 
York and Havana, was fittwl up with a screw-propoller. Tlie 
next ypar six sirfw-su anicrM «< n> built nt I'hiladelpliia. As 
years passed the screw mure than doubltxl its diameter, and 
the on«e UBiveMal paddle-wheel fell into deeay and disuse for 
vessel* intended to navigate tha ocean. Woodcrofi« Loper, and 
olhen made' alteratlona and fmproTementa on the screw sy li- 
tem. Hall believfg tli<' >ri«,-i:icl.iisrit--i, < f 7''1 twtis, to have 
been the first largp (x-can ulramcr Hcnt, out from an Aiucriciin 
port. 

Id 1845 the post office contracted with Edward Mills for 
twenty tripa a year to Europe, it beinf deemed advisalde to 
ibilow the esample of the British goremmePt in assisting 
steamship lines. The original grant to the Ounard company 

of X.SO.WI, was .BuLspfjuently increaRed to Xl Jo,000, and Still 
later to £17:i,i>Ki jx r annum. Our trans- .Vtluiilic business was 
suffering severely fr<im British competition. Four hundred 
thousand dollars per year waa granted to Mr. Mills, who se- 
eund the oooatroetioa of two sitflaaMfls^ the Washington and 
the Hermann, at New York, Westervelt &. Mackny being the 
builders. The steamers were to sail for Bremen monthly in 



winter nnd sc nii-im>iitlily in summer. In :\\-\>i 



m\u' 



ships re«<emliled long Bailing packelo, painted black and white, 
and fitted up with paddle-wheels. In seaworthinew and gen- 
eral utility these steamships acquitted themselvee wdl, but in 
speed they were deddedly inferior To the Ounaidess. In 1860 

the Franklin and Humboldt wore built for the Bremen line, 
but their deMinntion proved to In? the Havre trade. 

William Wlieelright, iiu AuKrieiin, finding hi* own country 
slow to respond to his project, went to England and took an 
active part in early operations of the Pacific Steam Navigation 
Company,* eoiporation which ulUmately expanded to huge 

proportions. 

In ISt.'i the frig-.ite Miiwouri, while lying at fobraltar, WU" 
dealruyeil by lire; but this ill-wiud blew good to the cause of 

■tflamship boiMiitg. Ooogresi iobie q ;ne n tl y ptodged itself to 



pay 1885,000 per annum to Edward K. Collins, cuoditiooslss 
his building and operating, for twenty trips per year bstVMci 
N< w ^''irk ntxl i.iverpool, f«iiir hli-iuiierH of two tlifniMnJ 1. 1 - 
that niiglil be ilmiI aa men-of-«iir in ea.>H! of biksiilitjes wit:; « 
foreign power. Mr, Collins did more than was reqaired of 
him. William H. Brown, of Xew York, under George fiiecn' 
direelion, built the Aretie, of tg» tone, and the Atlanfic,flf 
2,845 tona. Brown A Bell, of K«w York, built the Baltic, «f 
2,723 ttms, and the Faciflc, of 2,707 tons. Tbe«e gigantic foot- 
decker') won and merited general admiration. Their arerajc 
time from New York to Liverpool was 10 days, 21 houpi, mA 
from Liverpool to New York 11 days, 3 hotirs. The »Tf-rii;i- 
time of the Cunaiders waa irom New York to Liverpool U 
days, 12 boars, and firom Uveipool to New York IS dsfs^D 
hours. From Januar>- to November, 1888^ the Collins Line m- 
ried 4,.'30r> passongers, against the Ctanard's 2,5C9. Freight nm 
H ero foon cut down to one-half. Rccugni /.i;;; at nuce a (!• «cr- 
ful rival the Cmmrd Lino began to build new and .•<iiiietiorsi-i|.«. 
Our Government increased Collins' i^ul'-iidy to $.S>'*,(i(H) [f i wi- 
num, on oandition that he should increase his qtced. Tb« 
Collins oomiNiny handsomely auataincd tia head. In 185t a 

eolli.-(!<tn with tho Vesta dectroyed the .\rctic, but the nest M.r 
Kiiw ber rej)!aced by the Adriatic, of 4,144 ton*. Tiii-* ^.-iaijf' •« 
Bhowetl, in IBf l, Imw ueli the de^erved tlie $],ltXl,OiXI ?|ieii', .(i 
her, by running from St. John's to tialway in 5 days, I'.tj liouri. 

New British lines were springing up meanwhile, and tide by 
side witii tlwar growth grew and spread » Anliog of bflstiliiy IS 
the Cttllins Line subridiea. In 1858 they were cut do«a i» 

|:5)s'),0(Tl, and the Vtf* of the Picific, with her crew ami airyn, 
in the (siinie year, veriliiil the iiomely adage that Ini^furtulln^ 
never come singly. In 1857 both the Collins and MilU riii>- 
Iracta expired, and the Government refused to renew ihco. is 
reoeipla were not eqoal to expenaea^ both UDeatraraebqitdts 
sell their sliips, and much of our commerce fell into fcTtip 
handi. During and since Uie dvil war tlie steamships of Orat 

ririiain liavi- l.eeii ^teadily gaining |)ri ■niinriu e ils oee.iiiic •: i^r- 
riers of American commerce. A Boston company in iNjii miuic 
a spirited but fruitless attempt to struggle with the British, uiil 
a Baltimox* venture metwith no better Cste. Southern ooaittn 
have, however, to a greater or less extent, participated in Dm 
Mexican and West Indian trade, and Garrison, Roach, sad 
others have sought to buikl up commerce witli BraaL 

THB tMWKscat vaau 

A pfoniaing and vigorous effort to establish an American 
linawaa made in Philadelphia duriog the eighth decade. It 
was backed principally by an endoisement of its bonds by Ihs 

I'etin'iylvania Railroad Company. Halt, in census report «i 
.Vtiu riraii •ship building industries in l.S^^, printed in 18S4, (mi.h 
that '• ill ISTll yir. C.-ainp, of Pliiladclpliin, obtained llic e mtraa 
to build four steamers, respectively named Pennsylvinia, Oiiio, 
Indiana, and HBnoii^ for the new American Line to Livefpool, 
of 8.016 tou eacii,at a total cost of 12^400,000. These bosk 
made the repntation of the yard, and there being then so 
American eteaniers in the trade from the T'nitod .States to 
Europe (and indeed there have been none since), it 
deemed imporUnt to construct them in good Style aa sped- 
mens of Ameiieaa workmanship. 

They wore woda M Uwg and nanow, with fine bom sad 
runs and slightly hollow water lines. The dimenaions of ssdi 
were: Length over all, 855 feel; breadth of Iieam, 43 feel; depUi 
of hold, :>") feel. I>eil:-', .'! ill imiiil ei', ■_' iin.-lK. V-u \. .■■Lip w»« 
supplied with two compound l,S()<i-hor.-ic-i»iiwer engine!", wit^< 
57- and Winoh cylinders, having 4-feet (^truke, a lO-foot wheeL 
The shipe wer* completed in 1873, and proved last, smart, sad 
strong vessels; their apeed was 18 miles an hour. Tbsyhsvt 
now In-en niuning nine ycari', nnd are injured by EiiLrlish com- 
panien at the most favoralile rules given to any iron ve»eb 
afloat. As paseengcr boat* they fully aiiBWcred all expivU- 
tiuns; their average time from Cape Henlopen to ijueoa^tono 
is 9} day», and on the return 10 days, 2 hours. &icb csrriM 
100 cabin and 800 steerage passengers, 1,74D tons of ctttft, sad 
720 tons of coal on 20) feet draugh t of water. The export trsdt 
t'l Europe now requires steamers which can carry " n O imh / 
cargo, but in the day when they were built the Amcricaa bu^ 
did all that was demanded of them." 
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KotwitheUndiBK tbe Modlenae of the vaMik wuA the strong 

support thpy rci'rivccl, tliPJ* Were gpnprnlly r<in at a loss for 
eonie yi'nn<, rliielly for reasons cimilar to tliuMj wliidi in 
the fiiiliirn of o(linr Anicrirati stcamshifis In Cfiinju l*' \miIi 
Ktiroi'i'un liiic«, uno of the inoct itnpurtant of which iti lh:il 
the liau>r teccive goremmenUl lubaidies while the former 
do not. Xbii litis wu aubMqoiaotljr p«Mtie«Ujr aliMrbed la tbe 
extenilve Q-tten cootraNad by the bttanaUoDel MaTigitian 
Compeoy, to wliii-h more particular refoceoce is ntide •lae> 
where, and early in ISST it wa» stntt-d that "of the four venelt 
of the Aincritaii Lirif, thcOliiu iri ni)W iimirrgnirig inipiirUint 
changes. New engines that will secure a «pmi of fDurlifn 
knotM an hour are being placed in her, and she will have first- 
clow aalooo paieenger acconimodatiooa on deck, after tbe plan 
of tba Weeiernland and NooVdlaad. TIm mum ^taagu Hill 
b« mad* Id Ih* ftommrWania, ladtaia, vui IHia a i i v wri t fUs 
Seat of AmeriembbaiKTOMilavill affind the Tei7 bait fiwiBtiee 
for the use of tr:uii<-AtlailtiO travel t rs." 

Tlio period since the war hiia wiiiRvtscd many ohftuKf*. 
Cramp, Roach, Hurlan <S: Ilollinghnrirth, and Pusey <t Jmirs 
have done excellent work. In variuu-t puH.i of the cuunlry 
new veuolaofaUeiscabaTe been eoHiiini' ti ll Ilallsayc "On 
tha whole, ifban ba tepoited that tha building of iron aiid itecl 
VMMit baa mada mJBdant ptqgrea In fba United Statca to 
hava created the plant and trained the labor for producing 
aniling and steam crnit for the merchant service of every de- 
Hcription and of any i~i/-o. . . . Tlio nicrtluint m i vice i:* 
well provided for, luid the in<liiatr)' i.i growing, in fpite of the 
lugh coet of American labor and umtcrials. New yurds are 
continually comiog into eaiitancai Tba genaral development 
of Aaiaricaa teduitqr ia faduobif tiM eaal of nateitdik and the 
wa of nadhiMiy la ndudag tba axpeoditares fbr labor upon 
vceeela. The eompeUlion f n rival yards Is feasoning the margin 
(<f prufit fornhii li their pr ipi ictdr-i nre willing to Imilil, and 
the tcndeiii-y i^ all in llu- ilin cliun iif f.ivi>ring the Bulwtitution 
of iron or »\e>A tonnnjje in jil.ico of wocmIcii. Tlicro are odier 
indu^triee which eflVi l t lmngin for the benefit of this genera- 
tion for which ftituro generations will have to pagr. Iron ehip- 
bniMiiw amMaia to inflict no iiquiy aafivaaconminpiiga of 
natarials ia ooncemed, and it is a dopaitmantof adiTlty which 
employs a gitater proportion of human labor to the of 
nalailid vsad tban almost any other whidi can ba nauicsl. ' 

VTEAMSHIP SEHVICW VK 1866. 

Of the formgn steam-carrying trade, shortly after tba clo«o 
of the dvil war, tlie New York I^ibtina, of Ai^gust 1st, 18S&, 
toUl canyfaff tnda peribnned Igr ataam veaisls 

sen this country and Europe ia now in the hands of eight 
regular line*, running about fifty vessels, not one of which car- 
riet* the American flag. The old Cunard Line, most pnidenily 
and lieocu Hueeetiiiiully managed from the start, has seen the 
wreck of its rival, the Collins, and has steadily increased in 
buaineaB until it runs regukriy six vessels, tbottgh owning dight 
orCen. Tholnman, a young line, started with tba main iatarast 
< r riirnisUag to tha batter dasa of anlgfaata MOOauBodationit 
.s'.ijM nor to those of sailing Teafe1s,haa built boat after bout, 
until it now li:is tSirtoen cornpli't. il. am! <li.-p;itrlif.i tun p< r 
week from lliH p irt to Qncensto'.Mi nii<i LivLrpool. The 
Nalinnal — iinollier Briti^ll company — liiis eigiil vexscls, and 
from an irri-;;ii1ar line is now dispatching a regular vessel 
weekly. Then then' in tU<> French line to Havra^ at present a 
monthly line, but pushing new Teasels to completion with all 
dispatch; tlie Glasgow Line, devoted hugely to the carrying of 
iainiiprant^j; tlio Quebec and Portland line; and the *.«■., fl. r- 
man litii-i, one to Hiiwlmrg and one to Hren)eii, I'litL niiiiiing 
w-nu-rni.ntlily ves'^< Is. WliiUi of the seven ^]ili'ui!iil Ainorir.m 
sliipa which formerly iTo->eil tlie ocean, the Arctic and I'acifu- 
are beneath it; tln' A.iriatic i>a»ied into foreign hands; the 
Baltic^ Atlantic Axago, and Fulton have been in tniMportatioo 
aervica daring Uia war. 

A notable bet, suggested by looking over the lines now in 
Operation, is the remarkable increase in screw vessels. Except- 
ing the Frcn< U line to Havre, and thoolder of the Cunard vcsiwIk, 
not more than three of the whole fifty steamers now croesiug 
the Atlantic are driven by side-wheels, and nearly every one 
now oonstrocted for tnuis-Atlantio aervka adopia tlia scraw." 



KaLATIVa OBOWTH OT TOIIWMS W mS UMIKU STAm 

AND GtuuT mtrrAtx. 

A report praaanted by tbe Saatataiy of tha TVaasory to tha 
Senate in 1884 ftvaa Hw toonaga of tha Unitad Stataa emploirad 
in stcem navigation from 1823 to Ufltj, indarivau Obotraiy to 
what might have been expected, the Urt shows marked fluctua* 

tioDS instead of an imliroki n mlvmi; r. In ISl'i t!ie toiinago 
waa 28,S7'.t, the next two years aliuvving ill,<<00 an.l i'!.ll><l, r<'- 
spectively, followed by two decided gains of S^.W^ ;in,l 4(i,l'i7. 
In 1S28 it fell to :il»,41S, bounding up to 54,<YS6 in and 
(U,47l in 1S30. In 1831 it fell to 34.435, but in 1839 it had 
reached V>\.'.m, falling offaligbtly in 1840, and heavily in IMl, 
but fooling up 229,661 In I84S. An unbroken and rapid rfaa 
now began, cuhnlnatinj^ in I'd-;, whi ti tonnajjf Aggregated 
ri43,24t>. Deisfiile two or three lu'iivy <leelineii in iinfavoraUa 
years, the tendency remained iipwanl for nearly a dceado, tha 
tonnage of 1S)'>1 being 677,203. In 1862 it fell to 710,462, and 
in 18<i3 to 575,518. 

Up to 1861 tha ataamabip axartad ooaiparatively little in- 
fluenoa on oor fimigB tiada^ but about that ttmo It waa ptasaad 
into seniica in tnir commeroa with Ftanoe, England, Oa^ 
many, the West Indies, and the PaciRc. In the Treasury 
report ln f.ao mentione<1 ^tl nm. rs ill the isthmus and CjiII- 
fomia trade are not claaaitled with those engaged in foreign 
commerce. The aggregate of steam tonnage entering otir 
ocean porta during tha fiscal year andiog Jnna 80th, 1848» waa 
.>t,891, of which 18,884 waa Ameriean. Markad flnotnatioos 
occurred, but the general tendency waa toward an advance, and 
in the fiscal year ending June 30th, 1800, the tonnage amounted 
to 775,915, of which ItM.SIW was American. The figures for 
the three following fiscal yeans were: listil, total, 75,1,84.S; Ameri- 
can, 313,903; 1S62, totsl, (>l7,2.".lt; American, 2I2,f.:r>, \ ^X\, total, 
724,932; Ameriean, 247,000. Tbe actual steam tonnage arriving 
In brc^ tndo was much leaa than statistics would indicata^ 
the latuna for four fiscal yaam beinr- total, 456^44^; 
Ameriean, 68^ 1881, total. 808^846; Amarieao, tAJOOi 1862, 
total. 110,488; Amaikao, UbfiU; 186^ 478^14, all of whiefa waa 

foreign. 

The following coinpi>r;Hive tahle shows the steam toiinn^-c of 
U»e Unite<i States and of the British Empire, beginning with 
the year in which ocean steam navigation may be said to have 
baao put fiurly on ila feat. Amarieao tonnage ia divided into 
"ovataaa," or that wUeh can tiada bayood United fllataa 
w atan> and * aamUad," whiob indndaa all ia bona waten.-— 
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Siaea 1880 the relative position has greatly changed, the 
■team tonnage of Oraat Britain being iaoraaaad with extiaonli> 
nary rapidity, until it repreaents • vary laqga pTOportioo of tba 
oceanic steam tonnage of the worM. 

The amount of sfeam tonnage bnilt in tbe United States 
anil in Great UritaiB at intarada of fl«» 7«ai9 front 1885 ia aa 
follows:— 
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MECHANICAL ADVANCES AND INCREASE OF MfFlVUINCr. 
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Conini:iniI'^r Clmdwirlc cooaden ill lomo length the c«u»e« 
of our iailuro to bol4 our own in the •trasgle fur the world's 
euiyiqf tnda^ bhwdng the OoIIim Lino for "oitniTagiUKe In 

oonstruction and maiuigemcnt." lie ftcouunts for our great 
inrrrnnn in imrnlltHi tonnagn liy the fact that Uie Union wne 
IKit tlun iiivrtri! l.y ri ilIudjU i f r.iiUvayM, nnd for our kuImc- 
quciil fiiilure to liold our pnnul jKioiiion, l>y our 00O80rTat4«ni. 
Ameriauis cloead their afsree to wlut fiqi^ialuiien, Qenmuii^ 



;iml Frenchmen reg»rded a» a truiirn — tlip mju riorit y of iron 
lu Wood, nnJ of the ecrew to (he [NMldle. Even alter the civil 
war had proved our national capadl/ to OOtutruct great lran> 
clada, the Pacific Hail ae&l oud Ibttr giwtwoodeB eteemen 
In part it may be urged, in BMwer to this, that ia BngUod iron 
wiw rhrnp and wihmI dear, while in (be United AalW VOod tm 
ohcuj) ami iron wjui d<>ar. WixxU-n «hifi», alw, if provided with 
M-r<'W>, iiri.l iiMi-i- l"rr.|nriit ri'iiair thiin if biii'.t in iK-corili.m i 
will) tiie old piiddlu (lyst^'Mi. Uur navigniioi) law* are, in Com- 
mander Cliadwick'x opinion, cx(renicl>- lUulty. "Bat the gnat 
caua^ and o«erwheln»inig cauae," he laya, " waa the opening op 
oftheTaet region Ijring wait of tlM earlier^bmed atntei; the 
building of rnir (.'i^^ntic Byatem of railway; the eaploitaUon, in 
a Word, i.f till' ^ri' il intcr-donittin of the p<iaaibilittea of which 
prpci'diiij; I Viii H(> wcrt' <irily ilTnilv c'lui'* i'Mi", lunl >■■> nxich 
of which had only just bceu added by the re>ull« of the Mexi* 
can war." 



MECHANICAL ADVANCES AND INCREASE OF EFFICIENCY. 



IN' Iho iiroiirci's of ^toamtiliip dcvcloptni nt many tni-chanical 
liii|iri>vi'niont.i have hixn made, the niool important of 
whii'h relate to an increase of site and apoed, changes in ex- 
ternal form and internal arrangemenla, and radical modifica* 
tlona in the comtmctioa of cni^Ma. Thniipb tin change* 
a great redaction haa boen eOheted in the <|iMiitity of coal 
mN|Uir< il ti> s) i iirc w pivcii niiiiiiiiit of flTieiciii-y. 'Hil' hiIvjih i i 
in tlu' lallpr (liioittimi havo Ihtii very rrrnnrkahlp, ami it \it 
through ttieni mainly tliat the prim ipiil oriK-iiKil ol jwiions to 
•team vcfKi-U have? l>cen overcome by thu rediuiioii of cxpciutv 
tat Aiel, atid of amount of dead weight to l>e carricsd on long 
Togragaa. In 1661 it waa italed that the expenditure of Ibel 
had been lowered 1SJI7 per cent iinee 1878. Of one of the 
comparatively recent tteamthipa it ia nid that tiM amoant of 
fiircu nrrr^Miry to move a ton one mile could be fhmiahed by 
till' liiMliii;,' |i<iwi'r >!i !i \ fn,iii llic I mrtiii-.j; i 'f a niici l iif paper. 
Tlie <ti cfivi' in ( \]M]iililurc of riiiil per liour per hone-power 
of enn;i!< «, fn 111 !'<;!») to issi'., i.j estiriuilcd ns follows: 1890,9 
poond^ im, 6| pound*; 18S0, 4 pouoda; IWO, 8.1 pouada; 187U, 
24 pounds; 180O^S,SpfliiiKli( 1880, 1 4 pounda. 

Whilo a great ndadkn in the actual coat of moving flvight 
acroM the «oa waa elfeeted through an increaae in the aise of 
glejiii'^lut'-', ii:iil a drcrease in the iijiiniint. i^f coal crjtmunie^l 
per hi ir.te-powi'r of engine", there wii« siImj a marked inereoMj 
in i«peed, or deereaee in time reipiireil to cruna the Atlantic. 
The bc»t Meam«hip recorda of 18ljG-b7 ibow a re*laction in time 
of more than one-half ainoe 1840^ and of 40 percent, rince 1800. 
On June 4tb, 1887, anotlier loweriiy of records ooourred, of 
which the Kew Yoric Timet, of June 6th, 18»7, nnid:— 

"Tlie record of the 'ocean greyliuunda' luut .ipiin lieen 
lowereil. The vc«m1 which iiuiv gtaiidrt at the hejui of the list 
\a the I'll;! rm, i f ll;<- ("iiiiMrd l.iiii-, wliich arrive<l yestc iday 
from Liverpool and t^ueenslown. Her time from tlio hitler 
port was G dayt>, i hoiirx, and 13 niinutet. The Ktruria, of the 
aanolinc, which luu heretofore atocd at the bead of the li»i, 
but whldi now takea eeeond place, haa made the westward 
panMigo in C days, 5 hours, and 36 minut«i, and the eastward 
paaaago in 0 days, 5 hour*, and 18 niinutoH, or over an hour 
behind the I'ndiria'H la.it ]i< i f inu.iiu c 

Tlie total diatanc-e traveled iit'ter leaving Qiiuenslown wiw 
L' H - !!! leg. The average !ifie<H| mainUiine<l was nearly 191 
ttiilca an hour. Tho highest day's run during the voyage waa 
481 miles, which waa eompletod at nooa jraatairdajr. The 
Umbria boiit (bli admbaiUe dnyV work in » former voyage, 
when she nn 4W aoBM in a single day." 



■hips propelled by onginea which indicate about 4,000 hora^ 
power sro not uncommon, and the nature ot the requiremenin 
in oases where a combination of great site with a high rate of 
speed are desired, ia ftimished 1^ tho staleaent thai "loap* 
preciato what is required to ainke 10 kaota an boar at sea we 
have only to remember that the TTmhria and Etraria are 808 
fi'< ( long, with more than VJ.()<X) ton.1 tlisphicemcnt and 14,508 
iii<liciitc<l horse-power, onlinarily making \>'\ knota an hour, 
and on special ocoaiiionft 1'.' kmil*. Now, to incn .im- I er 
to 20 kiiota an hour the I'mhria would reiniire alnnu V.^^tXi 
hone-powur, which means 6,<)!I0 extra lionto-powcr for the 
extra Icnot. For a second extra knot would be required about 
6,000 hone-power more, making shoot 9fKn bo n o pown' ne- 
lo develop a speed of 21 knoia." 



m 
m 



•mm cemaamunom or btkah 
I on the gigantic yteamsbips, cspeciaify (hose which desire 
to attain great Kpeeil, reproaenta one of (be greateet marvela of 

modern iiuhLilrial dev<lo|>iiiciit. »hi M viewed in cnnnection 
with the wonderful exicut to which fuel is economized. t»l«aw- 



THK sunt or OCKUl STKAMSHtra. 

The following ubie gives the tutme, date of conatraetian, 

tonnage, length, breadth, and depth of (be principal ste.ntii. 
•hips plying, in the latter part of 1868, Uilwecn European and 
Ameriean 

NasN. 
City ofHewTerk, 

Oly oTFaits 

aiy of 
UbMs. 
Btraria. 
SarvU.. 

Anranla. IHt 

L* Br*(*Kne IMS 

La Bourgrif^n* IMS 

l..a Cbampagne. ISM 

I.a Gancogne 188Q 

Alarka iNst 

Kriculamt 1»8« 

Anirrica IMS 

N'ormanilie 1801 

WraU'mland I8SS 

SiiuKr ISM 

Travp ISaO 

Alter ♦ 1888 

l ily .if Iterliii 1874 

Nuunllnn.l 18IB 

l i v 111 ( hicago 1883 

Kiii.r 1883 

Aii/niia 1870 

KiiiH 1884 

KuMa I<«i3 

Wtrra m2 

Brlgravla 1881 

Germanic t'«74 

Uritanuic l«"t 

Elb« im 

Englan 1 m'i 

£^Sy]itiau Monarch ItiM 



8,141 

7,a0l> 
7,ftt 
fJ8B 
7418 

7.01S 
7,000 
7,008 

7,000 

fl.032 
0,700 



000.7 

BOO 

4» 



0.7*8 



sjno 

S.401 
B.SIS 

6.202 

5, aoo 

0,147 
M» 

0,100 

8,100 

6. US0 

8.no« 

S.rifK 
4.!tll 

4.7UI> 



40M 

400.7 
400 
480 
404 

400.5 
4Se 

4S0 

308 2 

4U 

485 

4'JO 
f-i- 
370 



88 

87.8 

«r.s 

81.1 

8rj 
oa.« 
«u 

81.8 

8fct 

804 

01 

81.8 



48 

444 

47 

48 

47 

4« 

47 

46 

40 

448 

iS.l 

48l1 

48 

42.5 

44 



40 
4* 
87 
8U 

m 

87 

87J 

OM 

M 

11.4 



17 
10 

m 
u 
m 

M* 

«0 

MLO 

OM 

V 

OiO 

00 

M 

m 

tt.7 
»7 



188 
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Hum. B«lt U«f«h. 

aty of Rlgkmitf 1873 4,007 4816 

Erin 1884 4.50O 4tS 

CityurCtate. Un 4.805 475 

Bpun mi 4,»I3 435.4 

ThcQu«on 18GS 4.437 380 1 

Orrcuin Monarch 1M2 4.*>4 3hl 

r.n^-.- .....1863 4.310 380.7 

IKvduia 1877 4,289 400 

Ham lu oak. IggS 4.217 37S 

Italy ItiTO 4 Ii» 3S» 

Atichorin 1874 4.IiW 4S0 

Ktutc <.f Nfl..-i.ska..... 1880 4,00il 385 

Bl.i'iM-i 1873 4,005 403 

Lv.liau UoMUCli..... 1881 3.31G 380 

A.lrUUls. 1«71 3.88* 437 2 

OlOc ..1872 3.887 437.2 

Detimvk 1863 3.7:>4 342 9 

Rrpablic 1871 3,707 4JM 

Boltie 1871 3.707 4'JO 

.1874 3,70t SaO 



43 
41 
44 a 

4."! 2 

42 4 

43 

41.3 

42 

45 

42 3 

40.1 

43 

40 2 

43 

409 

40.S 

42.2 

40 9 

40 9 

41 



3fl 

35 

35 

30.2 

37,3 

33 

35.3 

32 

34 

S,'*.7 

33.8 

34 

33 

32.4 

31 

31 

30 

31 

31 

SI 



ThA lonuui Liae wm eaUbUtbed in U60; the North Qwniu) 
U«qrd tad dM Otompagnie ThuiMUuitiqM in 1IIB4; in Utt 
HUtimuit iaUMliMWiUiuBa*Ckiloo(iiowllwG«iii»Xiiid 
inlVOtbe Wh!t«8tor. 

The Iiitt>rn»li(.mal N'/ivi^-Rtii m Company daims mention in 
*uy, oven the Liriefeel, ailuaion tu tlie work that bM been dune 
in providing swift *od convenient truuK)ceuio paaMge. It 
aow ooolrol* the R«d 8ur and Inmaa linM, luxl tb« four Amer^ 
loftB LlM MMmen, PamujrlvMia, £Mo, Illinois wd IdBana. 

II lus iatroduced into Uw iMMn Linp, mnoe it pmckated 
thfs 0om|>any'>i property, th« •tawmhipa "City of NowTork" 
and "City of I'Ari^," which are the largrft and nwiftnit pa«- 
•engeri»teannlii[i9 afloat. 'I'hey arc «j>eci«lly cotifitructed, and 
•o aubdiriduij by bulkheatla aa to he iin.sinkal>!e, nnd arc fitted 
with t«rin engiuct* mid twin tcrews, tbua rendering a disable- 
ment at aea practically inipoMiblc. TbeM itoAmerB ware fully 
diMoiibad in ih* Loodon Tiiaat, of December 2M, 1887. That 
deeoription, in referring to tbnr vnlqne provirfoiu for lafety, 
mya: "Many ehipi have been divided by bulkhead* in utirh a 
way that if one compartment were fliXKied the ship would bo 
pcrfpclly Ri'RWorlliy, hiil in thr ritsf <if an arriiieiit where the 

■hip wiia alruck on the bulkticad and the two compartmenta 
mlitiemA flooded, ahe would inevitably aink. In llie case of 
(hen new loman boala, however, the subdivision is rach that 
the eblp woaM nmaiii padbctly tmmmOift «Mi aay Iwo^ or 
even three, oompartmonta flooded." The article proceeda to 
point out additional novel elemenia of safety ariuug from ape> 
cial precautions againat lire, complete boat aoooromodations 
fur every aoul on board, and devices for quickly lorering every 
boat if a ncctts-tity for removing paaacngors should arise. To 
gowrd againai dalaya and dnqgeia oaueed bf denwfleaioiita of 
, two aola at ea^noi^ oeoh eel dfMng » oiiMnlo 
) provided. Of Uiis impoitMit and novel provision 
the Times uya; "The engines are in two separate compart- 
ments, iub<iiviile<l hy a water-tight bulkhead, and the boilers 
are in three ccparattj compartments, complottly cut off from 
each othiT, ni> ttmt tht-.ie verxel* might be in collifiion by being 
atruck on any bulkhead, and could have a breakdown in their 
oiaclunecy, such as may occur in any ordinary ship, and still 
bo qoile luivigahle and thoroughly aafe and seaworthy. While, 
tberelbre, the vaasele are well provided against the efltata of 
colli-)ion, they are aho very niiioh l>elter able to nvi ii! ollinion 
by having two sets of machinery, one of which cuuld bu readily 
revenied whilo th« ottMT «M foiov olMod, thM MmiiiK the 
voaael." 

In addilioo to the fimr American Line ateamen the folloW' 
iocBed IStaralOMiMnoio bow <1889 maiung ftom Hew York 
■ad Fhiloddiililo to Antwerp: Maduid, «,70O lone; Veatom- 
laad, 8,0(10 looie NoordloDd, 6,500 tons; Waesland, 5,000 (on*; 
fielgenland, 4,000 tons; Ithynland, 4,000 tons; PennUnd, 4,000 
tons; ,Switz< rlun<1, :i,ii*>i Ion-; Nixleikad, tfW toim; Vadet^ 
land, 8,000 tons; 2«el»nd, 3.000 lona. 



The TnnuMi Line steamem now running from Wew York, 

Qiicenntown, and Liverp<Htl arp im follows: City of Now York, 
lO.rm Umc; City of I'arin, lO.fift) ton.«; City of Cliicago, 5,202 
U<n«; City of Berlin, 5,491 (ono; City of Richmond. 4,780 tOO^ 
City of Cheater, 4,770 tons; City of Montreal, 4,500 tons. 

EFrerr or fmuM^Hir rKixiRt^H in im-REasiKo pouiok 

COMMKRCK. 

Figures from GovenuMot reports adduce their unanswerable 
logic to show how ateain devdopad ihwlgo ooonMreo. Tlio 

Wtol importo of the United SUtee in IflU fOMhed 102,585,724, 
thti ex porta for the same period beinR veined at only $43,671 ,894. 
.\<il umil KM did the import* uml n>it until IfCViditI thn ei- 
[>oris ]i;i«s the one hundred niilliuii mark. In 18-lS our im- 
ports wore valued at $151,9'JS,928, und nur ilcJincBlic oxporUi at 
$132,901,121. In 1857 the imporU were $:«io,8t«,141, and the 
domeallo oiporla, |388^9aBj065. From 18:57 to 188B, tneliMiveb 
the coono of Ibfaign tiade^ oxciuaw of the 
specie, ia ahowii hjr ti>e fbUowtng table:— 

nkm 9i awri aarffa impuru.l nml ttpcnitd from., Out 

frxnn JM> lo JSJK, indiuim. 

^J5J"y_' Pon>eiitle*'"?on!tgn. 

185«.. 1251,351.033 fJO.OOO.ill $272 011,274 j^Jfti.S.'ia.fl.'M 



Total 

rxporu. 



laW.. 27S.3!»2.0«W 
1800.. 310.242 4 2.3 

1S6I.. ao4.«H,nirt 

179.044.024 
18«S,003.D12 
143,501.027 
13ti,lM0.24S 
337,BlS,ltr2 
279,7S6.809 
2S9.S.W.000 

1870.. 37<;,«in,4T,1 
1871.. 42<,3JW,I)0.-( 
1872.. 42.^,^^7,131 
1873.. 50r.,MJ.133 
1874.. S<il,M:U,l21 
480,284,1110 
5i5.582.247 
5Kl,fl70,224 
fW),700,268 
Q!>H,340,7W) 
IKSO.. 823.!Mr.,353 
!.*».. 8S3.!>25,IM7 
1M2.. 733.239,7.32 
1883.. 804,227. ,IV!2 
18!M.. 724,l"31..s52 

18K.. ru,e82.8to 



18(32.. 
18t33. . 
1S04.. 
1805.. 
1806.. 
1867.. 
1868.. 
1800.. 



1!<75.. 
187t5.. 
1R77.. 
1873.. 
1875.. 



14,.'ViXt,'J7l 
17,3.T!,ia4 

11, (r.4,2I7 
ll,Oa->,477 

i7,»io,5;;5 

i. ';,3.ri,!>r,i 

29,0.S!I,(J66 
11,341,420 
14,719.332 

12, M2,l»e 

io,nsi,ooo 

M.i,Vi.jri.-. 

14. ■121,270 
1,'..IW0,45.'> 
17,44«.4R3 
ir.,>i49,G19 
U.IM.OU 
I4,»02,42l 
12,S04.'.»'J<J 
14,15<3.4!IS 
I2.00H,«.iI 

ii. o»2..m-> 

18.451 
17,302.52."> 
l!>,ei5.770 
15.548,757 



Xil.XI.I .311 

3. Vl.'iIii.li;> 
2>fl>,3in.,'42 
180 35C,G67 
243.3.'».H1,^ 
310.447, 
2.3«,745,5»0 
4:t».S12,tie6 
3i»5,7r.l,0O6 
357,430,440 
4I7,.'iO(; .37y 
i'iri fl^■4,4Cl■^ 
520.223, G.'M 
C2f..505,077 

_ 642.13<;,210 
' 667,4M,34J 

5,Ti,(ia'i,<;w 

41>.), 71 :,!•:« 

4. '>1,3J3,13T 

«;i:,(i.M,,w2 

445,777,775 
007.054,740 
ft42,l5M.023 
724,C13;>.574 
723,1S0.914 
G>17,0f«7,«03 
«77,fi27,8S» 



ToUl«T- 

poruaiwl 

liujKjrlA. 

»5.'i5.34'.»,028 
«24,235.382 
ftH7,l!>2.176 
S08 804.375 
380.027.178 
447,300,282 
475,285,271 
404,774,K33 
7M.(171,5MI 

703,(524,070 
e^'*, 7.30, 170 
903.043, e<J2 
1,070,772 663 
l.l«4,610,13i 
1,153,680.382 
l,(Hfl,44S.147 
1,001. 12.\S«1 
I,0i"i3,7Oii,3m 

i,i.^i,rf]7.'j!»* 

1,156.317.216 
1,503,509,404 
l.&45,041.»74 
1.475,181.831 
1,547,020,310 
1,408.211.302 
1,S1«,717,W4 

tjntmm 



2!>2,1HI2,a'iI 

219,.V.3.H33 
HKl,f;70.50l 
203,0«4,447 

1, '.S,K1-.'><(< 
lijO,t'Jj..llKi 
34«,Mli..-.22 
2»t 50i.l41 

2. ''1 9.)2,H[II) 
1%"., 117.(W7 
39 2,772, 7t,.s 
442,820.173 
444,177.5(<8 
622.479.f>22 
5SG 2.H3.04O ' 
613,112,711 

:isi,i;:i 

fi02,47.'.,-J2i) 

7io,4;ia,44i 

«.Yi,(«8,fi5S 
!)02..':77.34ti 
7.'jO,512.'r>7 

740,513.000 
U,506,8(N> 742,188,756 

iMaoi,m mjm^ €H,4ai,in 

BHJITIOS DIn^^•EES "TE.^MaillP U.VE8 AND R,M1.W.*Y Uffttk 

TT>e principal ba!(is of the K^cat incroii^o nf tlii> foreign i 
ineroo of tlir Tnited Static i-< furiiisliod hy the oxporta of 
comparatively crude domeatic articlcii., ron.<>iiiting chiefly of 
agricultural produeta. A leading busincaa of the railway cora- 
paoiea, in turn, ia to OOBTCgriBah prndacla firom diatriota in 
whldi they are produced to aeaboatd dtlea, where they can 
either Uc ( i 'D^iunoJ. ilii't.'il.utoil 1. 1 domestic centres of con- 
KunipliDii, iir ( xjiurti ii. Tlic JH-Tconlage of the leading articlee 
forwiink-il to t i ii|ii .;ir.) citio.'i that is cxin>rl<-<l vjirios consider- 
ably with tlucluatioua in foreign demand, state of tiie crops, 
and other cniuee, but it not unA«quenUy happens that the per- 
centage of eipoita ia vorjr Imbo, ud it ia olwajn ioer c aa c d map 
teriaU^ If the fluilhieB itamialied by ateanahipo Ibr cheap aad 
rapid oceanic tranaportation. Out of thia condition of aAin 
has grown at various timca and placo* alliancos, more or leas 
complete, wliich somplime."! con.'^i^l cif ilirect hu-.ii. i inTu c- 
tions and ut other times of irtttllc cot)tracl«, Ik Iwccii rail»,'\y 
nnd Rtram.ihip lines, and also tlie custom of frequently ironing 
through bills of lading, which represent contract* for the entire 
movement between CSiioago or other interior traffic oontiea and 
Uveipool or other IbrelgD^orli. There are nlaodosoaHlaaoee 
between aonio of the ooaatwise steamship linca and railway 
companies. 

.Soiiio 'if the mort serious of tiio modem etrife* hetwoeu rival 
iteal>OBrd citiei* and rival tnmk linen have arisen out of diitputea 
wliich hinged on the relative advantagea of Boaton, Mew York, 
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Fliiladelphra, ftnd BaJtimore m port! Uiroagh which the joint 
nil And Meajiuhip moTemrat between iot«n'>r agriculturkl ur 
traffic oentrra and Ijrcrpooi or other foreign cenlrw of coo- 
•oinpli'm could b« made. The complexity of the problem* 
ioTolred waa inrreaaed Vijr the re*pectiTe variattana in over- 
land ditfanc« betwe<>-n the porta and the m'jst important in- 
terior trafflc rent'rea on the one hand and an analogous ocMUiic 
difference l<etwe«m »ach p'>rta and leading foreign porta oo the 
other. New Y<>rk, for instance, is further from Chicago than 
Philadelphia or Baltimore, but nearer to Liverpool. A* a large 
proportion of the breadslulT*, prorisionii, tobacco, and other 
articles shipped from the interior to the North Atlantic sea- 
board cities is oifually exported, the qnertion became one of 
great commfrci:i] interest ihrrmgh which of these citic* the 
foreign ex|y>rt morempnt could be most cheaply and conveni- 
ently made, strong influences in each city being actively 
exerted againct any adjustment of rail rate* that would give 
an advanta;^ to either of its rival cities. Railway managers 
eudeavorc*] to adjust the controverfy on the principle of| 
equality or impartiality, so that the export movement* could 
l»e made through either city on euhstanl Lilly the same terms 
thai could Ik! oliLain«'<l in any other city. Tljere is always an 
approximation Ui an enforcempnt of tliix theory, intermingled 
with deviali'inii of varj'ing magnitude, which arise chiefly 
tlirough fluctuations in oceanic steamship rattti. In an elabo- 
rate report on this subject, made by Albert Fmk in 1SS*2, he 
stated that the only pnictical plan for enforcing the principle 
of equality, so far as it related to grain exports, was "to agree 
upon fixed inland rate« upon the whole grain traffic, domestic 
and export, an<l to determine the through mtes by adding the 
ocean ratrs, a hatever they may lie, from time to lime, from 
the difliercnt cities to points of destination, and that the adjust- 



meot of the inland rate* to the seaboard must be made more 
with the view to the export trade than to domestic traffic.'' 
CootrovenDea of a later date indicate that methods wrhicb sub- 
stantially conform to this reoommeitdatioo have frequeotly 
been adopted. 

ocxax nsanEinp katis. 

In the years named below the average annual et«ainabip 
charges per lOO pounds for movements to Liverpool were ss 
follows:— 

Fma Ftoo rroo rrom 

Tear Utrm Turk. ndU<l«lpbla. Baloaon. Bmaai. 

CCBi*. ccatfc. Ccoo. itetn 

l»n 129 »» ZJA 

1«7» ».» 18.1 M8 as 

i*T9 ».« jt J OO ao.o 

l«aO 19.7 Jl.t X2 3 19.0 

In each of the ysars there was a considerable flactoalion in 
the oceanic rates, so that the charges were higher in aome 
months than in others. There have also been occasional com- 
petitive strifes between rival steamship lines analog'^ua i<j those 
which have occurred lietween rival railway Itnes, and some vt 
these struggles presumably reprwent combinations of one set of 
railway and steamship lines, against corresponding antagonistic 
combinaiiom. T>irough these strifes exceadvely cheap oceanic 
and lanil service has been obtained, such as a reduction of the 
joint rates for a through movement between Chicago and Liver> 
pool to a lower point than t}iat represented by the figures given 
above for an oceanic movement between north Atlantic set- 
board cities and Liverpool; and even when oceanic and rail 
rates arc fully maintained the entire cost of moving domestic 
merchandis* l>etween interior ports and European seaboard 
cities represents only a small fraction of the charges which 
were formerly imposed for such sen-ice. 



STEAMSHIPS IN COASTIXG TRADE, &C.. AND STEAMBOATS. 



A NUMBER of neamships l)uilt in tho United Stales arc 
UM>d in Ibn coiuaing trade either on the waters ol the 
Atlantic and giilf of Mexico or on the Piicific coast or in 
foreign trade with tho West Indiia or South American or 
Asiatic ports. Tho official list cjf merchant vttsKels for the year 
ended June 30th, 1884, embraced an enumeration of C,lll 
stcitni vcsM-ls of all kinds, of which the following were classed 
as steamships, having a gross tonnage of more than 2,(XX) tons: — 

vokI. tooi.w,i-. buUL «hrrel™ni, Ilnrocpon. 

Acapalco 2,672 39 1873 Wilmington, Del. New York. 

A'Iraiice 2,004.57 1>n3 Chester, Pa. New York. 

AUniodo 3.158 23 Ik«3 rtiilailelphia. San Franciaoo. 

Alamo 2.£M2.hi 1S'»3 Chttter. Pa. New York, 

AI)fi«T» 2.2H7.34 Jf-TB Wiimlinctun, IKl. New Orlrans. 

AtlvKlieny 2,0tt.42 IKHI riiiluai.-li-bia. Duttiinore. 

Ctialiiiette 2.0)t2.i)0 IfsTO riiilik]el|iliia. Nrw Orliana. 

ChatUh«««Iire .. .2.6T6.S5 \>«> Clioiler, Pa. 8a>annab, Ga. 

City of Macun. ...2.092.80 W! I'liilailrljibia. Sarantish. Qit. 

City of New York.3.010 W 1875 CliiakT, Pa New York. 

CtlyorPava 3.!»2 2« lh7K I'liilwIrli.Ma. New York. 

City »f PrklnK.... 8.079 02 1874 Cli«.'»lcr. Pa. New York. 

Cily of 8avaririih..2.02».4O 1H70 rbilaJelpUia. Savannah. Qa. 

Oily of BiJney ....3.0)0 70 IST.-i aiiKtL-r, Pa. New York. 

CIlyorTukio 6 079 62 ls74 Clunlcr, Pa. Nt w York. 

City <if Watb'«fn.2,<il>l -.T IS77 Pliiladelpliin. New York. 

Cly.Jp 2 010 71 1870 Philailel|>hia. New York. 

Colliia ISWftt IK73 Chntcr, Pa. New York. 

«'..liiti J.r.K.'. 7.S 1';:^ flu;-!! r, I'n S.'W V.irk 

Colorado 2.7«l(f4 INT!) < lieM.r, Pa. .NVw York. 

Coliiniliia •J7l2l''.i \'»'» Clirsh r, I'li P.nlamJ, Or. 

Unmadu 2 ."3 .^t 1873 \ViIiiiint!t<iii, I)<1, Vvw York. 

Ouyan.lolte 2 ;i.VI .'.7 l^-J rii.-.leT, Pa. .Nt w York. 

H, F. Ditn.Mk J»;jfl.!ll l'vi4 rbila>lcl|>liiu. N. w York. 

Illinois .1.10177 l.-7.'5 riiilu.kli.liia. I'liila.WjO.iu. 

Iitdiana S.Uil 77 l'<7,1 j'biliiili-lpliin. Philji<l<-l|.liiii. 

I>oiifiSlar 2:i.V>.W IHT.'i WilniinRton, Di-I. New OrlMiis 

UouisUna 2.'4«) 33 IWW CbesUr. Pa. New York. 



Name of Omm 
Tc»^l. loncmgc. 

Maripoaa .3.1&S.23 

Mui^n City 2.270.97 

Naooochee. 2.CttO.0O 

Nrw York 2,840 56 

Niagara 2,9*5.28 

Ohio. .8,10104 

Pcnnsylvahta 3.104.28 

Queen of PaciSc... 2.727.80 

Roanoke. 2.3&4.38 

TallahaiBn 2.677.41 



Whrn 
Imill. 

18»3 

1870 

1883 

1873 

1877 

1S73 

1R73 

1882 

1882 

IH182 



WlicnsbuIH. 
Philadelphia. 
Wilmington, Del. 
Chester. Pa. 
Wilmington, DeL 
CbCTlcr, Pa. 
Philadelphia. 
Philatlelphia. 
Philadelphia. 
Chester, Pa. 
Chester, Pa. 



San Krancuoo. 
New Orieaoa. 
Savannah. Oa. 
New Orleana 
New York. 
Philadelphia 
Philadelphia 
San Franciaoo. 
N«w York. 
Savannah. Oa 



COASTWISE CTEAMSIfir AND STEAMBOAT LINKS. 

A number of the steam<ihi{is named above, vsrioiu other 
Meamnbips and a number of steamboats are employed in ooa^ 
wi<ie, lake, or river transportation. Tho list of companies or 
lines engaged in such operations in 1887 included the following' 
.Vndroscoggin Lake Tmneiportation Company; Arkans.-w River 
Packet Company; Baltimore and Savannah Line: Baliimore, 
CheMpoake and Richmond Steamboat Company; Bay Line 
(nmning on the Cho!ia|H.>ake); Benton Transportation Com- 
pany (running on the Mieaouri river); Boston and Bangor 
Steiimship Company; Boston, Norfolk, Washington and Balii- 
more Line (Merchants' and Miners' Transportation Company): 
Brunswick and Inland Steamboat Company; Central Line i>f 
iKMtU (plying the Chattahoochie, .\palachicola, and Flint 
rivers); Colgrove's Transportation Line; Cross River route (from 
Uiirnr, U.n., to (irrenp<iinl, Al.i); Cr<K>kcd Lake Ni 
Cdtnpany (New York); Do lUrj'-Bjiya Merchant'* 
Jolin'd river, Kloridn) Descronto Navigation Com; 
ittul Clcvoliiiid Stenm Navigation Comp.tny; Oiai. 
rtcimcr* (bt'lween 8t. I»uis und St. Paul); 
IwifttCompnny (of Florida); Fall River Line( 
boat Company); Georgia and Florida 
Independent Xine steamera (St. John's ril 
\ tional Steamship Company (line bet* 
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. John, X. B.); Ketik* (Lake) K»vig»(i<>n CUim- 
> City Mid Fort BMnngtr ilMiMn (Florida); 
Itkm HopBtoong flionilMMikOompaqy; LaksflBiMriorTnHiiU 

Company: Mallory'a Steanuhip Udm (K«w York and Texas 
Steamship Coiiipuny); Maryland Steamboat Company; Mem- 
phis and Yiiksliurp I';uki't Company; Memphu and Whiin 
Uiver I^kel Cuniinins ; .Mcrchauta' and Planters' Line of 
■toamera (plying tlm Chattaboocbie, Flint, and Apalochicola 
riran); liiaaouri Biver Packet Company (opwati^g between 
8hiu Oi^, Iowa, aad Bhnarek, DakoU); Miaoori River 
ThUMpoctMUm line; HMiWille. Paducah and Cairo, and Haib- 
viOsMid Eniisfi)le FKdcet companies (operating on Onrober- 
hod, OblOt tod Miffiimippi river*); Xatrlinz and \'i< k^l'Ur;.; 
Backet Company; New Bedford, Mttrlha's Vineyard ntut Nim- 
tucket steamers; New Ytirk an<l Charleston Slenuiahip Com- 
paq/; Norfolk and Wasliiuglon Line of steamers; Norfvicti and 
Mnr York Transportation Company (Nomioh and Worcester 
SMMMbip line): Ooeaa St«uaahip Oompuqr, o( fiavaiiaah 
(Philfldelpliuuid Sanuwb line); OU I>oimin{oa SteMoibip 
Company; Ontario and fll> Lawrunce Navi<^ition C-onipany; 
Owego Steam Navigation Company; i'aritic C<xu>t HtcaniHhip 
(steamers sailing fmtn P'ranciaoo for ports in California, 
Oiegoo, Waahiugtou and idabo Territories, British Ooliunbia 

n Bui- 



sot Ijnn (Mississippi and Yasoo Biver Facket Company, plying 
from iba MjsMswppI and Ohio Ann to the Yaaoo, Tallabatclii«b 
8nnlla««r,«adTebahiriTen); FHple%LiB«aUMaNn(|Bt.JolMt1i 
riYer» Florida); Pittatmrgh and Cincinnati FlMket LfaM( Flaal 
Steamship Lino (plying lictwren Tampa, Key Wcet, and Ra- 
Viina); Portland Slciim Puckel (*om|MUiy ([ilyiiiK iN twren lUn*- 
ton unti Purthin<l); I'otoiuac Steamboat Company (plyiug be- 
tween Waahinglon, OKI Point Comfort, and Norfolk); ProTideoce, 
Norfolk, West Point and Bf^limore Line; Red Hiver and Coast 
Line (plying between We«r (Orleans and JeflbrMOtTexa^ Shravn- 
porl« and polnta on Rod river to the heed of nnt'i^^tion); 8b 
Loois and Misrianppi Valley Transpoitadon Com pany (St . Louis 
;iiiil \i w Orlean.1 Freight Lint); St. Louis ami Si. r.iul Paikct 
Coiiipniiy; Hi. Lo\ii.«, Uhio and Tonucflsoe Kivor I'acket Com- 
pany; Savanna;] .ml Itallinion- Lino; Seneca LakoStrant Navi- 
gation (>>mpituy; Btur Line MeainerH (plying lietweeu Detroit 
and Port Huron); Sttmington Line KiteamcrH; Weat India Hut 
Mail raata (p^ing between Tampa, Florida, and Havana). 
MwacnAwt triAM Totmao* aim tiume. 

Tlic geographical diatrihulion, tonnage, and eaniinga nf the 
Hiearn crufl of the Unite*l Rtaten, e:(<;luHive of H.'t vernela uiied 
on i<t;itL' uiilcrs with no navipiMe oiitk-l. lunl nut suhjert to 
customs and inspection law* of the United States, in 1880^ 




Total i,r78 

New Kii^Unit Rroup ....••..■.•...•.•...•••.......•«■■........•• 463 

Northern lik« M7 

Uplwr Mbiiiiaaiji|il rivsr.. ...................................... ...... 908 

Ohio river ................................ 473 

MiiMloslaUa 1,490 

Lower MinUisippi river... <U 

Oulfuf Mexico 13B 

South Atlantiaeeeit........ Xti 

Sl» 

, 4« 



Fsdfle 

UppssMlHBBilriw. 

A large proportion of all the steam oraltoftho United 
oonaisia of feny and towing boats. 

Comparing the Hpceit, c<)uipment, and cost of running our 
eon.stwine steaniirs now ami a few yearn Rg»», a marine engineer 
Rayis: " O i a.- 1 w i mi Ht< anishi[<!i i,{ [he 1>73 type of 1,'JOO tonii, had 
aoarr^'ing tsii)ui ily of L'.Od hale-s of cotton, an average speed 
of ten miles an hour, or a consumption of S8 tons of coal per 
tmngr^lbur boun. Tha engineer's craw ponristed of a chief 
and Hum eeiatent engineers, three oileteb eta flremen, and eta 
coal passen. Tbcre were only three steam pistons to pack, 
two of the main and one of the donkey-pump engine. In the 
nnHlirn-liuilt .-li ani--li:p of IHSo there iw. thirty fttcam pistons 
to park. The average gr4i«s tonnage of llie propeller steam- 
ship of the present time is 2,500 with a currying capacity of 
SyOOO bales of cotton, aad a speed uf 13 miles per boor on a 
eananniptlonornboat thli^ tooaoreoal per dejr« Tli«engi- 
neer'screwon Ib eee l ai f e ehipn nra t hn ea m aaatbty wereon 
the old smalt ones with the exoepUon of one assistant engineer 
lem." From t!ii' Tirppoing it «ii[iciin< tlmt. tlif «] :i-< d increased 
nearly one-thirJ »n>i the carrying cajuK i:y in' tlj ui dnuhled 
without any oorrcspniuliiig iiicreaso in tlu» r irw -i ivuploywl, 
owing to improved machinery and ita more general autwiitii- 
tion for band labor, which fitcls mtist go a long ways toward 
eoMnS the problem "how to navigate nhipa profitaU|y." 

UUtK TKUtSrOlKTaTIO.'t UIKVICR. 

A Nvimr of lake tnneporlBltoo eenica Op to 1877 aBdmced 
11m Mlowlag ■lalnnentB.-' 
"In IMS (here were npon the lakee above Hiagaia Falk W 

steamer!", .H of which wf-re propellers; 270 sehnonem, and 50 
brig!!, with un aK'rJni-'i'le of 7t">,t«X) tonR. There Were on lake 
Oiiliirii) Ki >.tcuiiii r--, I', .if will, h re propellcn", ami llO gjiil i 
vewels, with an aggregate lonnaxe of l '!,OtiO. The estimated 
tnlne at that time was |'3,000,< "-lO. Ten yeara later the number 
of craft on the lakes increased to tha fiiUowiog: Steamboats, 
110; ptopellere, 9T; eeboonen, 688; brige, IM; berqnai^ 8% doops 
auJ scows, 216; tonnage, 237,830. The value was estimated to 
have reached |1U,(JU),000. From that time onward the growth 







Kmm 
Numtirr. 


Uul'i' . in 
U'llX 




$83,«)3.M7 


107,683, 104 


24,819,523 


I1H,5.T?74 


7.M9,8^H 


15.474,710 


2.010.416 




I2.1.'iii,22>l 


1.3.V1.010 


4.3e«.17t 




7.nr,K.«vi 


i.ant.sss 


3.300,036 


107,472. 4« 


7.02ti.;rj4 


.1.»11.708 


24443,363 


433,flaa.3s 


si.fttfl.sia 


136,663,282 


7.217,414 


4S,3O3.0e 


4.tr.8.938 


1.389,367 


i.rii.iiTj 


41,010.67 


2.806.310 


TD.aso 


<itM,»t3 


S0.83S.13 


2.MW.70O 


1.787.0l» 


aM.23 




6,382,770 


akao4,7U 


3,oe7.3a} 



was very rapid. Three years later the tonnage had reached 
3S7,7-10, and the valuation $15,000,000. The nunil>er of sleameri 
liad incTfiuieil t<> Hl'J, and Niiil vc.vivli* to l.llVl 

In l'^2 tlio cliwsiliculion was as follows: Steamers, 39t>; 
schooner."!, l.iK'iO; barquM, 74; briga, 85; sloope, 16; total ton- 
nage, 412,127. The value then waa eetiraatad to be AiUjr 
*2S,(MO,0ni Ihelake marina mdied the height oritaprae- 
purity in 1879^ when tlMn««W 868 steamers, with a umnsfe 
of 172,48.3; 3,208 ealt vessels, with atonnage of 310,3C8, and 1,888 
barges, with a tonnage (-f '.i')l,4."i.!, making a IkLiI of 7::7::^^ 
Ions. Tlie panic of IST;^, and the sulwequent biiHincsa depic«- 
sion, have told heavily upon the lake trade, but this is believed 
to bo only temporary, like the effect upon Other departmenia 
of commerce. The number and tonnefO of all the ciaA on 
the chain of lakes at the close of the jrear 1876 waa as followe: 
Steam veeeels, 8S!i; tonnage, 190,387. Schooners, l,:>g2; ton- 
nage, 27.'?.6fi2. Barquis, CiV. tonnage, 2i,ry2n. Hrigs, 16; ton- 
i nage, 2.W-'). .Slodj.K, CS; toiina};e, 4,fl*>. Scows, 17l»; tonnage, 
in.ikirig a tf>tal tonnage of .'><*;. 7i>L .i rilliiii; olP at over 
2LX),UliJ tons, llio number of aleanicni h<ui remained alMiut 
the same, and the number of sail vessels has been reituced 
nearly ona-hal£ Iba depreciation and deoeaee in value have 
been even more." 

In 1880 tlie number of steam crafl plying on tlic northern 
Inke^, exclusive of vessels identified with canal intereela, was 
'.M7, of wlii<h H'.'T lielonged to ^Il<■tii^.■l<ll, 11 1 in Wisn'onsin, 85) 
to Illinois, 117 to Ohio, a") to Pcnn^ylvania, :ind JH U> New 

Yorib 

nUNSroKTATIOK ttC BABGES ON TIIK I.AIC£S. 

Much attention waa given at various periods to barges In 
contiei-iion with cconoinicul internal trans|iortution. An ad- 
dresH delivered by Mr. Uichm<md, president of the Bntfalo 
Boarxi of Traill', etnliructn the followiiii; htalenicnt.-^: - 

"No longer ago than lliaO the mo.'it spiicioiis propeller on 
tlie great lakes could carry only 600 tons. Clnulually the eii* 
has been enfauged, until some of the prapelleie oany ftom 
2,000 to 1^800 tone. In 1861 the modem sad eeonoralealqreteB 
of transportation in barges on the great lakes is said to have 
been first introduced, lis result has been a wonderful reduo* 
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(ion in the cai^i of frcipliUge, Itirwflnt VMd li> tS' l'.iiiil>or 
tnulc, wlicro il wii« liigiily buoomiAiI, and now iienrly nil tho 
luiiilier lin)U>;lit to Biilliilo iiiid Totiawuii<Ja is cnrrit>il in buries, 
in linwi of four, five, or six, towed by propcUeni or vteani tugs. 
Thus a million and a half or two millions of ff<>t arc- brought 
in flidi tow. Lumber ia bron^i from fi^ Gty, in Hioi%an, 
to BuflUok n dlttuiw of about 600 miki, at the low charge of 
tl.25 i>er thouDand feet." 

In this und in all his other utatementH rpijariling rate* of 
JMght Mr. Richmond adduouM actiml il^t^. 

"It was nnl until 1^71 tliat the \im3 of a propeller wiih one 
bugs atlachud fur tlio couriage of grain on Hwfrt-al lakes wiks 
fint introduced. It may b« aaid to bnve ratolationiied tbo 
iNHfaMU hug/t anmbm of 'towi,' aadi oomtattos «f • pro- 
poUnr and to oonsort, and carrying from IflOyOOO to 120,000 
bttifaela, wero lubflequcntly cntployi-d." 

Mr. Richmond givc.'i iii^^ljini co -ImwinK tliat. nn lurKt" vessels ^ 
having a return cargo of coul at tlie U>vi nilu of W cvuLh a Inn, 
free in and out, fr<jra BufTulo to Chiiagu, a diHiancu uf about 
IfiOO milM, corn could b« brought on large sailing vewels from 
OiiCMfO to Buffalo for two oentB n bnahvl at a proflti and Hut 
wham • propoUer and m nooompmying buye are oMd the 
pioAt WM nuoh greater. In ISM the avtmge lake fr^ht 
on corn from Chiciigo to Buflfalu was 11) l enii^ and in Ootober 
of that year Ibe avvrago was over lo cuuis. 



HttflHBIT <W O0i4L BOWM 1HB OKI} nUt HIUBraOB. 

AaaitfalapabUilMd in the FfttilNiigh Oommonial in 



"Tbaraaro about 1,600 bargea and WO coal boaia engaged in 

the tnuuportation of coal. The barges are usiuilly 130 feet 
lung by 24 feet wide, and will carry from ten to fourteen thou- 
Baiul bushols of coal. Tliey cost fruin $12,(100 to |il.'),il(iO curb. 
The coal boats are about 170 feel loug ajid l!6 feet wide, and 
hold from twenty to twenty-fire (liou-wnd bushe!s. The boats 
coat from t600 to f7fiO each. Their boltonuara made up aloog 
the Allegheny river and floated down hm, whoro their lidM 
of ]| ineh planking are added. IhebaiBwareaiwayabMNii^ 
faaek, but the boat*, which go to New Orleanii, are nsnany there 
sold and broken up. A bo;it fcnlil iii ibe New Orlciiii.'^ levee 
brings from $100 to tiM. lv> iilunkf* arc resold and itx timbers 
often cut up into firewood. I Mi an arernfre .«t;iRe of water it 
takes from four to live weeks lo run a tow from hero to Kew 
Orleans, and about three weeks to come Imck with empties. 
Two hvuidred thousand bosbeU are considered a good tow from 
here to Loidirille, but from there down the lower river, and 
frequently to the New Orleans district, wbirb l uni; ri-c^ ibc en- 
tire 'augur cnaat,' the tows run fri)iu livf luinilri'<l In -ix iiumlred 
thduwinil b'^iii 1^ 'riu' .bn' WiltmniH wvni ilowti ^[lring 
with 70O,0(X) bushels. About 10 i» r w-nt. of the coal .-.liipprd 
goes to CIncimiali for loonl coutumpiion. Loui..{ville Miandii 
nait in order «a • eonnmMr, and after it New Orleano. Mem- 
phia and VicHnbug an about the lame in ^ <tf demand. 

From Paducab tlw Tenntnee and Cumberland district are 
supplied, and from Memphis and VIcksburg the .\rkanitas, Ht. 
Francif, und White river ili.'ttrirl.'*. Ni'w (irlcniiM KbiptncnLH | 
compri-ie tlie Mipjily for the 'sugar coast,' ernlmicing the T»H'be, 
TchafnJayah, and the country in the vicinity of Brashear city. 
Borne forty millions of bushels are annually aent ^m here to 
Oineinnali, which city is Pituburgh'a hugmt eoaloiiMr. Next 
in order oomM New Orleana, whieh takiia from «ghteen to 
twenty mlllioa baiheto; Looterflle lome flfteen million, and 
lleaphls and Vioknburg about ten million. In speaking of 
the 'take' of tliese different points, tlie names of the cities 
mentioned are used to designate the entire districts they sup- 
ply. The average coat of sending coal from here to Cincinnali 
is about two centa per bushel, and from here to New Orleana 
from three and* half tofonroenta. 

or oonree theae flgoree ara nnt definite, but they express a 
carefully calculatfMl average. Tlie boat trade of the lower 
Miminippi eonsunies a largo nmonnt of ronl. There are 
various coaling stations, the most proinint iit being that of the 
Browns, at Arkansus City. 'Wooding up' on tlio Miwiwippi 
ia a thing of the past. The boats all carr}' a small supply of 
wood to itart or baalon fires, but ooal is the Aiel used. There 
IsnnlynatopntadetoreMiveik Ibe hulned ooal baige is 



out into the Hlrrani, and the ^tesnier picks it up an she 
goes along, and after reUeving the barge of its load, eusta it 
adrift on the tide. The empty bar^e then lloats to some point 
where it ia picked up by a lugl)oat and conveye*! to the fleet 
of empties that awaits transportation up the river, A tOW 
from here deetined for the tower river uaoally employs from 
thirty to thirty-flve hands, who prinoipally reside in Ihb 

vicinity. Tlie ."trongeKl, Inrgcnt, and coelHoKt towboats in the 
World are used, and the only other marine structures that can 
be compared wiiii tiu in at all, are some uf the North river 
towboats used for convoying canal Heels from Albany to New 
York, such as the Niagara and others. But there is no more 
similarity between the manner of towing on the Hudaoaand 
CO the Ohio than there ia between the boats employed. The 
Hudson river boata are long stmctnrw, tapering from aroidahip 
to stern and bow, witli paddl^wheels at the sides, of deep 
draught, and with boilers under the water liin' Thry really 
'tow,' pulling their convoy with long ropes aLlache*! to the 
stem. Our Ohio Inrnts are 'wheelbarrows,* with wheels lichind, 
boilers on deck, of light draught, and ' butt ' their tows ahead of 
them. Baitam boatmen cannoi understand how we d<> it, but 
the most powerfhl toirtnat on the Uodaon (and ihqr are the 
most powerflil in the aah water world) ooold not bodge a lower 
river ooal fleet irfdt to top* arrsngementa." 

■ABOK MOIVKMERT OF OSAOt. 

There is also a considerable movement of grain in barges on 

«f.«t4Tn rivers. Some idea of iln cluirartrrislic-i may be formed 
from the following statement, made a few yearn a^;o, in the St- 
Louis Republican:— 

" If any one imagines that a towboat and bsrgc« cai\n< <i carry 
a good paying load they can findaonrefor their unU lief i>y 
noting ^ foUowiag eargo of the tow-boat Bee. which arrived 
in New (Means but Saturday: 4,371 faarrds floor. taurrels 
meal, 1,090 barrels Rrits. sacks <-om, S02 sacks oats, 651 

aacka bran, l,'.".**] pai k.iu'cH lard. Oi>l ] ack«i:<'* meat, IfiO bales 
of hay, ami 'J biri'J bu-iii'lH of Imlk com, < nu' iimnln-d barrels 
of flour is a car load; consequently, this tow-boat had 44 can 
of flour on board. That would make two good freight tr^na. 
Add IS oars of meal, U eaie of grilse 6 oars sadied com, 4 oaia 
of oala,S eanof br8n,6 can of hud, 1 car of mant, S «sn of 
hay, and 75 can of bulk com, the gnuid total of tiia oar loida 
of this one cargo would he 155." 

A Kari«as City jiturnal. in dlsciisifing barges, says: — 
"We have never ix-en one, but, as we read alwiut them, 
#16,000 lo f25,000 is tbo cot-i, and they carr>- from 15,1100 to 
35,000 bushels of grain each. The bulla are strong, and buUt 
with balkheads of Hght draft. Ibeespanaaofapanthigissdd 
to be |7S to 1100 per day. Tbeq>eedienatgl««li»h«ttenmiiiM 
an hour down stream ought to bo made without dilRcoHy as an 
average, and half that np river. Tliis would give Ihicc ibiyf U< 
8t. Louis down, and four days back. We count si.tleen liours 
running time per day down the river, and all hours up, in all 
seven days, or, at outside figures for expense, |7tXi; nt inside 
figures, 1806. Now, a load of grain of 16,000 bushels at 5 ccnu 
w.)uld aongato m at 10 oenta, $l,GOa ▲ hwd of 85,000 
bushele wonM he |1,SOO and t3,00a In this no aooonat is 
taken of back loads." 

Wmntlt BtVKR STEAMBOAT UOVEIIKXTB. 

The relathw magnitaile of ilwathaal novements on the 
WMtem rivore has been greatly dintiBUbed by tbo aueoassof 

Imrges as freight carriera and the nnmeroos oppoirtunitisa 
atTorilr<i of ntilizint; coinpi tilive railway lines in pas-senper 
and freight service. A consitlerable field fur steamboat opera, 
tions still exists, however, and many fine steamers wese built 
at oompamtively late periods. 

Od. John W. Fom^, in desoriUng a steamboat on which ha 
was Joamcgtag down the Miariailppi in Janet VOi, mid»— 

"Fllisborsh and Oinoinnati have been the diief niannfl»> 
luring cities of Uio we«tem aleamlK>»ts, including their mag* 
nificent engines, while Madison, .letTcrson City, and New 
.Vlbany, Indiana, liave aUo bc i.nie f.imoiis therefor. The 
I builder after whom this splendid palace named, Jomoe 
Howard, has turned out from his tUpt at Madison, Indiana, 
400 fltaamboalo. The length of the hull of the Howard ia 330 
foeW bfwidlh of baaa 66 llwl. depth of hold 10 ta^ ( 
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width M feet, carrying capMHtjr 8,400 ton«, alllioagti 4,000 toM 

niiiy CMiljr be fri i(;lil<il nii >ii r. Tlio staUvrooms arc hii[>( rti, 
containing larv;o hiiUtisiN, wardrobes, and «ii»ti«(un<l.<. willi 
every cuim iiie:u e uf LioJ cliambpni at honi<". Tlii> (iininti-nmni 
i« a giirgpoiw nalnon, and is upholalered aud ducoraU-d iu a 
Bt,vlo fi|ual <o poor Fiak's gaudy Ktjund t»o«l8.". 

H«iUiO«latad (bat a KNUMlliip between LouieviUe and Kew 
Orieana erald Omq be made in 14 daja. Viien ateamboata 
firet commenced running bctworn these pointa tlie time re- 
quired wan 45 davR. A notalile trii»l of 8l<:-Anilioat «pocd 
occurred in June, I'^O, in a rai c liptwron tiic RuLprt E. Lev 
and Natchec. The waa victorious, uiakiug the jouni«^ 
from New Orieana to 8l.LoaHl,S78nilait in *4ajr% 18 boon, 
and 14 minulea. 

HOW im KAttWAYB iRD BABQIg mrPKBaCDK THK mUMDOATB. 

The Pitl>l'iir^;li Tuli'^cnipli puhli^ilird nn intcrcating arliclo a 
few years agn on tlio luiliirc of a line of wvcn barge Btoamers, 
organized in the fall of 1380 to carry freight between Pitta- 
biughffiu Loui^ and other river towns, <h4y oueoftheboata 
had eonHnaed in aerviee. 

"'What has done th'wT' was asked of Mr. Charlea Fainnan, 
the well-known steamboat agont of this city. Hie gentleman 
promptly replied: — 

'It is not a long story, but au inlerefting one. WUeu the 
Big Seven U>uu bogan their trips things were Ixwming here. 
Bailioada were chaining 26 oenta per 100 for heavy ilr^giil to 
Bt, Lonisb and the boataeonlddoitnieelylbrlSoenia^ieni^^ 
• ll<cent margin in their favor. This waa too good to last. 
Juno 13th, 1881, the railroads dropped to 20 cent«, and low 
water kept the boats idlo for nearly six mnnthe. When they 
Blarte<l up again in Novemlwr, 1881, they dropped to 12J cent* 
(per 100 pound«) for St. Louis freight, and still had a margin of 
7} cents in their fi»vor. Then the railroads did what no one 
upeoled would bo done. They gave outlying nianufoctaring 
towni^ each aa KeKeaipairt, Jobnatown, An., thioucb latas to St. 
Zioids, and ■bollihedchat^6oni such towns to this eity. Por 
in»tanoo,tbooldntc from the riinibria Iron W<jrk!<, Johnstown, 
to Si. T^^uiswas 4.'5 reiit.H piT liO- It then liecnnie 26 cents. 
Thi- rn-Jt li'i.its S.OCKl li init a yi':\r; the Nime in the case of 
McKeesport, where the tube works sent lots of freight by river. 
Thcgrgofcftlhnq^ lato to BkLonle ao low that one aldppar 



who ehoae the river wsa out the amount of the insnranee on 

his freight. Thru tlirre waa another blow. You kn<iw the Initlle 
fdftorica of this city ship iiuaien«c quantities fif ilie.*p g<MKljt. 
Formerly theiie were carried by our boiitu; but the ImiUling of 
new roods, and the oonsLruction of switches to the works, and 
the shipping in bulk, killed the thing for the boat!.' 

'What do you mean by shipping in buikr' 

'Why, this thing of making a packing lioz oot of a box ear. 
Tlie rnilroaiis nend a car right into the botlio houw; the floor is 
laid willi i.tr.iw, aud the lw_itllin iiro [j.n ked right in that car, 
and don't leave it until it roll.K ini.i ilu- warehoiiKe at St, Louis. 
ThisBuilK the bottle men bo wi ll lliut the boats couldn't gel tlie 
trade if they paid a dollar a ton for this Imght. But the last 
blow,' continued Mr. Fairauui, ' waa the wont. It waa the last 
straw ibr Iho eamd'a back.* 

'And what was the straw?' 

'It was Jay Gould's abominable barges. They were bnilt 
here, Home of thi-m, and were big, almoot as Noah'fl ark, iiml 
reacmbled that vetwel in many retipectB. Well, no oue ever 
expected that these monsters would come prowling up the 
river again to cut into the steambostB, but they did. When 
fiould'H purpose liad been Served, and the barges were no longer 
ne«de«l to uke wheat and com to New Orieana Irom St. Louis^ 
the barges wero brought here by tow'baata. Tbagr took St. 
lAtutB heavy freight for 10 centa, against the •toaaiboata' 1^. 
'Ilien Uie unfortuimte Dig Heven came down to 10 oantii aod 
then those wretched burgcB tumbled toSoanM. That Oettled 
the business and so it stands to-day.' 

Gsptain EvatiB waa not in the bMt of humor over the state of 
affain. Ha aaid that anong the disadvaoiages under which 
boata labored, aaide from freight traabU^waa tbia atatteroT 
attaching for wages. A big steamer, Under existing laws, can 
be subjei te<l to the most coirtly delays by some worthieas deck- 
hand. Hiiilr i ul^ know no such hindrancM^ and they hafO 
other advanlagua over boats everywhere. 

liaanwbilo the CSncinnsti packets are doing fiurly well, leav- 
ingrqgoiarly with good tripe, and reaching ma^y poiutaaa yet 
beyond the reaoh of the nSioada." 

RiTCS or WKSTXaX HrX'EH TIHSSrORT,\T10N. 

The following statements sliow the cbaigea for western river 
noveiiMale beMoen ^UAmt pobita at vaiioDB ] 
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STEAMSHIPS Iir CnASTINO TRADK, AC. ASD STKAUfPOATS. 



A9frnf€ /rtifiM thnr^t, hifkcm and Unrrtt priet*, ftum St. Loui§ lo 2few 
Orieant bg tteamier in lb66 and Jg7S. 

, \m. , \m. 

ATcnfo. lAwcit. Rlfh««t. Avemicc. LowiM. HI«hM. 

Wlimt pet busbr]...{0 211 |C 15 |C 45 $.... % ... 

Kluui ;>crbarn!l.... U 75 0 40 1 90 0 Tti C 30 123 

Corn pel biubel.... 0 23^« 0 14 C 41,^ 0 C Od( 0 S«} 

Rye i^r bushel C 0 14 0 41^ 0 20 0 09} 0 30} 

Data per baabel 0 I3| 0 04 0 24 0 Hi 0 00} 0 20( 

BaajiiperlOOIba... 0 41} 0 2& 0 75 0 3fl} 0 171 0 65 

lUmiper lOOlba... 0 411 0 £i 0 75 0 30} 0 171 0 65 

Park per barrel 1 14 0 00 3 00 1 08 045 190 

D«el |ier bturel 1 14 000 2O0 1 08 0 45 1 00 

Lard per 100 lb*.... 0 41i 0 25 0 75 0 36] 0 Ki 0 65 

Hay i«r lOOlbL.... 0 41} 0 25 0 75 0 46 OX 0 75 

BTKAMBOAT CHAKUE!) BmVEfOf riTI«nntait AND NEW ORJ.EAX8 

IS >-Ai.L OP 187-L 

ThontM Sherlocli, intereiiled in »t««mbo«U, t««tifi«d at Ctn- 
cincinnati Wbtre Benato coniiniUee on Cr*n«{><)rtation lo eciv- 
bo»nI, in Oclubor, 1K74, as follows: "The general charge (for 
movini; heavy freight) from PitUburgh to Louisville and Cin- 
cinnali ia from $:{ to $4 per Ion on fourth-claaa freight, or tay 
from I'^.-'iO to $4." Di»tAnro alKiiit &jO niilea fnim Pittahiiigh 
lo Louisville, and about 600 niilea from Cinrinnali lo Pills- 
burgh. Kates named cover almost everj'thint; carried on Uiu 
river, "light freight, heavy freight, rolling freight, and sack 
freight, everything. \A'e do not disrriminate on the river, as 
railrnndn do, bulwcen first, second to tliird and fourth claw, 
exc«^l>t when wo connect with railroad linen, and are governed 
by tlieir rules." Freight charges from Louisville to Kew Qr- 
Ic&ns are about the eAme as from Cincinnati to Now Orleans. 
" Wo have wliat we call a very good river hero now. Tliere ia 
probelily 16 loet of water between here and Louisville; protialily 
12 feel all tlie way out of the Ohio river. Preightd are now fruni 
t7 to fy p<*»' ton lo Kew Orlmns from Cincinnati, DisUnce, 
IfXjt) miles." Freight from Pillabnrgh lo New Orleans wuuld 
prulxtbly be $2 a ton more ihnn thai, mnking from fO to $11, 
and the dialanco about 2,000 miles. "These pricea are now the 
asking prices. Prices will bo still lower, probably in a few days, 
as soon as the yellow fever geta out, so thai boala aro willing 
to leave here and go down the river. It will reduce the rates prob- 
ably from 11 to $2 a ton from these prices. . . . Railroads 
compete very seriously in Bleamlxiat buniness between Ivouis- 
ville and New Orleans. They divide the business between 
us. (J. Do they divide the freightage equally? A. No, I 
think not. I think wo carry moro freight than either of the 
railroads, and probably more together. Q. How about pas- 
senger traffic? A. I think we carry as many passengers on 
llio boats, as we are running them now, as cither of the roads 
do; not as both, but as either. We charge between Cincinnati 
and Louisville $3.50, which includes the state-room and the 
dinner, supper, and whatever meal they take on the boat 
Railroads charge the same sum, but give no meals." 

con* OF EARLY STEAMBOAT MOVE-MENTg ON THE MISSOURI. 

In documents presented by A. Whitney to Congress, in con- 
neclion with a memorial praying for a land graut for a Pacific 
railroml, in 184ft, is a stalcnicnt made by Capt. Joseph A. Sire, 
who said ho hud been in the employment of Messrs. Chouteau 
&, Co., and navigated boats on the Missouri for twenty-flvo 
years, in the courwj of which ho said: "During the five months 
of low water it requires fifteen days from St. I/ouis to Council 
BlulTs, and lite cost of transportation |2.£0 per hundred 

pounds. During the high wati!r the current is 

very rapid, and would r«K)uire from St. Louis to the Yellow- 
bixiii* frujii forty-five to fifty tiny, aiiU SMnild f(iMt for triuis- 
poriatimi fS for one hundri'd [mimd.t. .\t luw WiUer the river 
(Pppor Misyuuri) cannot be liavii^iitcd, as th<:re \* not over two 
feet. OctVk'i'i-n the \vif\\ mid low wiiter the puMago may bo 
msido in tliirly-fivo to fnrty iluy^, |iccrtu.»e the current in not k> 
rapid, and al>oul t'lfty tons of frcitrht inijjht be taken up at a 
l ost of from to to |<) per hundred puuuda." 



lAta rarioHT*. 

StaUmml tkotiimf Ihe tmragt > aia of take frtigkU on mltai a—i 
ttorm CkiCogo and Du^ato dunjtg taeh montM in etgiiUen ytan; llu 
eM i iU4 on wJUoC in tach ytar, and Iht arcTaff< rail en vA^ot ta 



May. JQIM. July. Ann. 
Ml. wh*«. ., 7.2 O.ii 5 7 lao 

861. com 6.3 6.3 5 2 8.8 

HUbot rale on wliMt duriiiic 26 oenta. 
Average un wheat tur ataaon 1861, 11 cent*. 

862, wlK-at 6.8 8 6 12.0 7.4 

862, corn 7.1 7.6 110 6.6 

•HislirtI rate on wheat during IH62, 17 crnta. 

Average on wheat for aeaaon 1802, 10.5 oenla. 

863. wheat 8.7 10 0 S.7 4.7 

863, com 7.8 0 0 4.9 4 2 

lIlRlimt rale on wheat daring 1863, 12) cenU. 

Avera^ on wheat for aeaaon 1863, 7.5 cents. 

mi, wheat 8.S 13.4 6 8 8 2 

«M. com 8.0 12.5 6,3 7.7 

UiKhest rale on wheal daring; 1864. 18 cents. 

Avrrai^on wheat for season 1!>64, 9.5 cents. 

I«5. wheat. 7S 6 6 8 3 7 1 

86.5, com 6 7 6 0 7.9 6.6 

HiKliesl rale on wheal during IMtS, 19 cents. 

Avcrcgv on wheal for season 1865, 9.7 ccnU. 

866. wheat. 12.5 15 6 11.6 10.3 

806, com 11 1 13.6 0 6 8 4 

Highest rale on wlM»t during 1866, 23 ccnia. 
Average on wtiaarfor season 1066, 13.4 cents. 

867. wheat S.5 6.5 4.7 6 6 

l«7. com 4.2 S,7 3.8 4.1 

Uiglieet rale on wheat daring 1857, 16 oenta. 
Avtnge oil wheat for aeaaon 1S67, 6.8 oeota. 
86$. wheat. 6.2 6.3 4.2 7 8 

868. corn 4.0 4.2 3.6 6.6 

Highest rate on wheal daring 1868, 13i cents. 
Average ou wheat fk^r seaauii 186H, 7.1 cenla. 

860. wheat 6.8 65 4.8 S.O 

860. corn 6 8 6.6 4 5 4.3 

Highest rale on wheat during 1869, 10 cents. 

Average on wheat for season 1869, 6.6 cents. 
870, wheat....... 6.0 6.2 6.3 5.0 

870, corn 4.4 5 5 4.5 4 7 

Highest rate on wheat dnring 1870, 10 rrni*. 
Average on wheat fur season 1870. 6.2 cenla. 

871, wheat 4 5 5.7 6.2 6.2 

871, oora 4.1 5 3 4.8 5.7 

Highest rate on wheat during 1871, 18 cents. 
Average on wheat fur season 1871, 7.8 cents. 

872, wheat. 8.1 8.3 8.2 9 6 

872, com 7.4 7.8 7.7 8 8 

Highest rata on wheal dnring 1872. 19 c«nla. 
Average on wheat fur aeaaon 1872, 11.1 cants. 

873, wheat 7.4 6.6 8.1 6.6 

873, com 6 5 8.8 8 5 6.7 

Highest rate on wheat dnring 1873, 14 cents. 
Averago on wheat for season 1873, 7.8 cents, 

874, wheat 4.6 4.2 3 3 3.1 

874, com 4.0 3.9 3.6 2.1 

H ighcat rate on wheat during 1 874, 6 cents. 
AveragD on wheat fur season IH74. 3 9 cents. 

875. wheat 3.9 3.0 2.8 2.5 

875, com 8.6 2.8 2 6 2.2 

Highest rale on wheat during 1875. 01 cento. 
Average on wheat for seuson ISih. 3 5 cents. 

876, wheat 3 0 2.5 1 9 2.2 

870, com 2.7 2 3 1.7 1.8 

Highest rate on wtrnt during 1RT6, 5 cents. 

Average on wheat for season 1876, 2.9 cents. 

NTT, wliitit 3 6 2 4 26 4.U 

an. com 2.tJ 1 <» 

Higliot r-tto on wheat f"" 

Avcruguuii wliMtt fo- 

878. wheal i 0 

878, com 2 2 

Hi^l»-.tt rule oil whea 

Average uu wheat fur . 
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IMPBOVEMENTS OF PHYSICAL CONDITION OF RAILWAYS 



rnRB ratatitation of ataot nils for iron nib, which com- 
X manoed p r o K»' Wil B |C daring tbs ei^lh decade on an ex- 
IffHiva Milab «M freqaaodj MgonpaaM with odiw nouble 
improvemwttof (he phyiical eooditfon oTttllwayt and rolling 

»UK-k. In Iho ugKriv^i'i-' liii'>i' i li.iiii;c« were of iniiiirnic vn- 
porUincc, »» tliey < h<-4»[ii iml llst> ciwt of frfighl niovuiiicnU on 
leading thorough fun-it to lui unpkntllelod cxt«iil, hikI greatly 
incraaaed Uie speed, sufL'ty, mul comfort of pai<iKnger more- 
atnla. While • auaber of the advances were rapidly adopted, 
flWdlwaowmyTariationaintLafinaneial oondilioo, char- 
aeteristioB of tTafllc and proeKvidea of the naaacencnta of 
difTrrpnl 1ine.i, t1i»t uniformity uf action At a given time, on 
any nulijrcl, wnn iiniii^iial, ond no general remarks can be ap- 
plicjtliK' to all lines at uny particuUr period. 

Theoe iuiprovonients elfoctcil a radical transformation of 
prominent American railroacU, from a relatively low tjpe to 
(ba bi^Nai (]rp«» in uearl/ all mattcn niatiqi to tlw 
iiM««mantoriai|B 4iiiaattli4Mor6«jiiM> latmAtiS lh» 
ot each movements, per ton per uile, being »}mit twice as 
great in the United Btates as in the United Kingd<jm, as was 
iho rune liffiiro many Atncricnti nioviinciit.-* uro nnw 

(1887) made at about Imlf llie co<^l of corrctiponUing English 
failwajr labCHI. The grrat^'el omtDiat in tlio prnotiec of the 
two aoantlies is probably pretent«d by differences in rolling 
Stock and methods of uaUng up trains. Alter American 
iMd4Mda«flTaadtaiiead toaataiMlanl appnoimating prevent 
excellence improvements in rolling stock and operating 
methods were pronioleil rnpiilly in the l'nite<i Stjitc*, while 
progress wua slow in (irent Hnlain, M) that economic condi- 
tions were reverscti, an<l one of the greatetil of all luodwu 
OMohanical triumphs was achieved in this country. 

Ik WM a common remark among practicnl railway monagem 
tonudalbadoaaof (be eigbtb decade and aufaaeqnintly (bat 
(ho rednedoni in (he ooat at fMgbt novementa wblch (begr 
luiil l^itn•■?"'<:1^ w ort) regarded n« impossibilities when the spur 
of ni'cessity fjr!»l c»)m|)clleil the efforts by which thone reduc- 
(ionn were finally achievetl. 

It would be impoeaiblo to fully explain how the^t feats were 
oooomplisbed, and bow progrwi ie B(ea<lily being raainUincd, 
botaatbtylbrai (be moat Inpottaiil of all Caatnraaof Ameri* 
ean tr«ttsportatkmdeTeiop«ent,ia tbdr bearing npooiadoa- 
trial welfare, an attempt will be made to g|«« «a HOlttiie akeMb 
of their loading cbaiacteristics. 

The improvemenle io (be pbyaieal coodltloD of (be laflfoads 
embmced 

rmatut adtumb n to. rtm, lusnM 

tBb&Omg (heeoadllioaof (hepetnuuMiit'wajr.inelndiBgeTaiy 
debtil relating to (HMk^ iaOa^ aili^ JoiB(% nildiai^ tko§^ 
bridgcN the conMracHon of additional ^uogaaiideeeood,(b{nl, 

ami fi nrtli trarV«; tliti in-clion of numerous depots, Station*, 
anil » great enliirjjement of terminal farilitira; the atlnption of 
methods of signaling which rendered it potsihlc to materially 
increase the number of trains that could be safely sent over a 
Hne during a givea period; notable additions to (be niunber 
and marked improvemaota ia the equipment of railway ahopa. 

Tbeae impnmoientt l e n de t ed poariUe great adtttiona to (be 
weight and cai>arity of looomotiTea and freight cars, and facili- 
tated the adoption of Iw^ttcr methods of making up nml run- 
ning freight trains. Tnins»hipnicnt)< of tli<- fn igdl f irw.inli >l 
over long distances were avoided to an extent that «a« for- 
merly ini]>aesible by the consolidation of connecting roods, 
oftnllioa of CutFfraqihWliDe qritooa^ and the ioterchaqge of 
cara between different roeda. On a mnnber of Unea (he apoed 
of freight trains was materially t nei eae ad , and meana were de- 
vised for increasing the amonnt of service obtained from loco- 
motives during a given period, nml iho iivrniRe train load. 

About the beginning of the eii;litli decade a sharp contest 
between Uic east and west trunk lines temporarily reduceil 
throogb ratoa to unpceoedentedly low figure^ aod it 



evident tbea that a gigantic atruggle was impending. In (be 
aeriea of preparations for it the New York Oendal relied 
largely npon the advantages it would derive ftoB (be adoiriioa 

of the expeuMve expedient of laying down ftmr aleei*rail (racka 

over its main line nt a time when <Uf \ rniU were still selling at 
an enormous price; the I'cniwj Ivnnia ftcquire*! control, hy Icaan, 
of the United Railroads of Xev Jersey, thus extending its lines 
t<i Jersey City dlrecUy oppoeitc the city of Kew York; it ex- 
panded iu system aoa(hwmrd to Wasbiinton city, and 
menoed maUng vei7 ex(en8ive Improvemeata in all 
relating to tia traeka and rolling alock; the Baltimore and Ohio 
built expensive bridges over the Ohio river and made amnj^R. 
ments for extending U* .lystctn Io Chicago; the Erie, on nci i <iMit 
mI' v.iri<ius fuianriul ilithi nkios and contests for supn inni v in 

its manogemcttt, p<^l«tpulK^l important pbysical changes to a 
later date (ban iu ri val", but alao made vifonoa •(ridea In (hat 
dinctaoa duing the decade^ 
Sundry other slmQar cfaaagea were itinnhaBeonaty p ao gi eaa - 

ing in varioua portiona of (he coundy, bu( tiie east and west 
(mnk-Une conleats presumably exerted a leading influence ia 
Imstening the great oagineeriBg and aMcbaaieal advaaeea 

which occurred. 

.Steel rails were of vilsl conitei|uenco, as the basis of other 
improvements, because the conUnaed uae of aud> iron nik ae 
were (hen procurable, on important roadie aaeeaaarily Involved 
eon»tAnt repaim and ineaaaaat vra(chAilBeM^ on aeeonnt of (be 
frequency with which thtf wer* broken, and (here was little or 
no pros[>ect of the success a!n1 utility nf thorough rrfornis 
while this difficulty remainctl luisiirniuKiitw]. Tlic ai-hunince 
of an avoidance of this lerriMi' ".lurn' of trouble and cm- 
l>arra.«!imrnt afTordeil time and encouragement for other 
siralilo or necessary labors. 

The balk of (be original ootfaqra of nihrajr companies, or 
.main proportion of tbetr eapKal a«oontt(, ie ttpreaentcd by the 
pemioiient way and fixed appurtenances, rather than hy the 
rolling stock. Of the total permanent invcatment^ of all the 
railroads of the United .'^lalcs, reported in the census returns 
of 18«0, amounting to $6,182,-Ho,8(«.U3, about four-fifths, or 
$4,112,367,175.83, were for construction of road, and only a 
litUo more than one-(cnUi of Uiie anm, or HlSfi*6,4SMB^ 
tor eqnipment In (he current onthqra of (be census year 
$102,688,048.36 were devoied to (he maintenance of the road 
and real estate; tS4,9S5,S40.51 to repairs of machinery and cars, 
and tl9ir),'2r;i.7^''>.9S to operating and general expenses. The 
net earnings were $2Z7,6.V),47:).5l, or 89^22 per cent, of the total 
reoeipta. These figures indicate (be rahlive financial signifi- 
canee of the grand divisions of mOmtf aflrin^ and Uluatiato 
the impo rt a n ce of Hie toad and i 
oljecta «r espeadKnn^ bnt at dainaolt 1 
rent ootiaya. 

To constnict a railway, keep it in proper order, and, if it Is a 
l»rogrc»»ivc line, to provide expensive new improvements sa 
rapiilly as Ihry are r<'<juired, immense stinis niupt l-o expended' 
and iu view of tlie Imbit of constructing lines in an imperfect 
manner at the nui.iot, which baa always prevailed in this cotu- 
trft it is aoaroelly anrpriab^ that (he capital accounts of maaj 
linea have been awdled to (be extent dhown In- their reporta. 
It maybe said of .\merican railways, as of many iilur ibinpi in 
tlii^ country, that tliey mroly or never were or arc rcn.Hinicted 
ill iir. approximately cr.ri.i.'.' If nuinncr, ini<i in llu' iiiituro of 

things they cannot be, except in rare instances, because it is 
neoeaaaiy that (baf abirald develop earning poner before the 
manjr millioas tiocewaiy to raMlar (ben as eomplrte as ia 
daabaUe are eagnlM. What b^tpeaa b (bat tbiy groir or 
improve in their characteristics as a pressing need for such 
improvemenls arises from growth of traffic, pressure of com- 
petition, new invonlinni, i>r i iIkt r.iii«i «. Tlie directions in 
which such growth .'^hoiilil be niailc, atid initial effoits towards 
crcjiliii^' I'- iiiniiipi r nf important inii)roV 
attentioa during the eighth decade. 
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CONDirrON OF MOAMED, 



CONDITION OF ROAD-BED. 



THE fundatnrntnl foatsirn <pf a railwiiy i« tlio rojid-hed, ap- 
pruximfttely htr;iit;lit lrv<'l, an coniptiri 'i wi'.ii i ii-iliii;iry 
road*, yet UKUuUy diverging widely from na ideal etAuditrd in 
tbeae retpccM, on account of numerou* mm» Mid Moending 
Cf datoaading grade*. Tfaeaa djywgaadMwtw nnmiwiMrHy 
fraqiMot on many linea for tba parpoa« of taviag the expeoae 
of deep oxcavalioDB, bridgos, and lanDeb, on account of the 
pnwure of influential local intrrcsta or other rniMe*; and nnn 
of the directions in which many iin|iri>vi.'in<'nt^ wltp gnuUially 
made was in utraightening old liiii-t« and avoiding, fu fur an |k«- 
Bible, heavy gradei>. As traflic increiued the deairobility uf Buch 
cbaogea waa conalantly intensified, aa the extra ooat of move* 
aenle om » aharp curve or a ateep inde nultipUed M npidly 
n the miinber of traina diapetetied. 
Bulltwaai perbapf, 

m rmt lann or MjmtoM, 

thill mil' iif tlid tnl^•^; r ulicii! ivdvnnccs wan nia<hi hy a nnmbor 
uf iiniiiirUuil lii!if(. Wall al! roiid-4 inU'micd for ci)n<<tiint use 
adciiuatc provifion fur thn pn>ni|it nnmviil of falling watfr 
and ilic avoidance v( tlie dixturhjiiK and disintegrating eflTecta 
of alternate puriotk uf freezing and thawing, is one of the fint 
nquiaitca; and with a railroad careful atlentioo to Uile lul^lect 
ia abeolutely aeemmuy, $» failnre bitngt with it the peneltiM 
involved in the altcnipta to operate a lino uiuafe and unfit for 
the rapid movement of numerous train.*. A newly con»tnicte»l 
roii«l-l"-<l, wliitli il'-inli<l.'t nolfly upon llio lu.itrriul fouiui nt 
cttch point along the line fur (lallaitt, and which i» not more 
eMtAdly drained than was formerly common, frequently de- 
gentnlea into the coodition dajncted by the exprainva pkraae 
"nrad road," «nd tbie k pnetieallr wlutt « number of Ameri- 
cfln milroads formerly were, the mud aometimea flying in nil 
directions before the march of the looomotiTe as freely as it 
flies on a common dirt r.uk<I after » howy ibIb wbm ft vehicle 
is driven over it at a rapid pace. 

One of Ihu first stages of improvement is the application of a 
portioii of tlie adjacent «f>il to the top of the road-bed, under 
cooditioiM which make it do duty as ballaal, Ml4 U is styled 
BBod ballast When nuid ballast la applied in the bmt poaiittia 
manner it fre<^uontly proves highly aer*leeab1e, hut road* that 
aim at coii«i<liTul.!c inlvaricrs u^e otlicr niatcriiiN. im In ling 
Band, gravel, liic<ini<.live ciiiderB, furnace h'l.i^;, aod hmWen 
Btone. Ab one tif the <iliji-< l.i in iipplyiJiK eitiirr<if tlic.«c nm- 
tcrials i* to rai«e llio inu-k above the main road-hed, they all 
prcfumaMy help to improve draiiuge, and their relative utility 
largely depends upon the egrtant to wliiob that ol^ieci is ac> 
oomplished. 

One method of claceifying roads is as mud roads, mud-bal- 
lai^led roaii-*, gravel liallanle<l roadu, fumace-slag or locomotive. 
einder-lMilla.-li il ruii'li, and lirokcn-Klone hallii-ili il niiuli, and 
their rei-pi i live !iu rits arc approximately indicated by (he 
order in \vl.i< It tiny are named aliove. Much was to be 
learned, and much practical Icnowlcdge tiaa been aoqnired and 
disMninaled wittont wh austi n g poarfbilltles of improvement, 
of ballast and drainage; the arrangements of the foundation on 
which trackn are laid, including the selection and adjuxtmenl 
ol ties, the faitteniu); of riiili' tn tie-*, itiul efUililiplinieut of cun- 
nections between rails, 8o m.h to avoid u.i far a.'f ]ioKKil>le Uie 
damaging eflcctA of the nperturcH left at rail ends, necemilaUHl 
by espaanon and contraction; the proper laying of raila on 
emrvea, and stiaigkt and level slieldMSor roadrand fha eon- 
alnietioo of feqfi and iwitdiai. 

In spite of all that has been done, inoesaant labon are neces- 
BBiy to keep the llc^l of track -i in nninti>oachnlOe cundilion, 
and on nmny line» imperfect drainai'e, ilefu ient lMilla«liii);, an- 
lii)uated hwilchei", jxjor tie*, and dcfeiiive vpliccn, iir appliances 
for joining rails are constant sources of delays and dangera. 

Aprim«n(|uiiita ia all laQwajr ^pafatiomlaiafb^riaBdin 



tbolont; chiipterof accidenta that inevitably oceor, it is scarcely 
[■..•.-•iiMe to uini<l miuie timi are .Im- l;i liefect* ill the track. It 
iis ulwa^vn exceedingly deitiraMc to redum their p<TceuUi({e to 
the smallest possible limits, however, and roads that have 
aeeured a large amount of businsm must also advance Ibsir 
tnein to a condition that renders it poadUa to ddly fisniaid 
many trninn, some of which move at high rates of speed, with- 
out (mlijeetitif; |)A!«»itnnoD4, freight, and employes lo dangers 
iiihereiit ill tlie p.Tni.iiinnt way, and unavoidable dy any [ire- 
cautions that trainmen may adopt. The extent to whicii these 
objects are aocompHsbed on many lines i* remarkable and 
highly oveditaWe in view of the numerous grade croaaingi 
ectstingfai this ooimtfy, h dMaiOcidents dna lodatMts ia tnck 
usually form <m3f a eomparatively small p er ea m >i> of tbs 
tolsl nnmbar diat but even in this matter there la often 
considerable room f4>r impruvenn nt, an I it ':-< niily \ y (ri^'antic 
and eonlinuoua labors and inccsMint watchfulness that many 

ira< kiare prvvwiladflromlMlncthaamimcif BUBicnast«nibla 

di.iaslers. 

It is scarcely too much to say that liefore the eighth decade 
the road-bed and track of no railway line of coaaderal)!* laaith 
in the United States had been advanced to a onHfitioo that 

would now he deemed creditable, and on progresslTe lines im- 
portant improvements have been made In every essential 

feature. 

Une of the most ttiorough and significant changes was com- 
tnenced on the main line of the Pennsylvania Railroad in 
1872, with attempu to establish what soon became a atandaid 
track, which has received nadi attention i ~ 
Printed forms or directions were fbmisbadi 
visor was instructed to construct a mtle of slandanl trade 
M'cording to spccificaliniii', which mile was to be completed hy 
the middle of August, in time fur the annual inspection of 
1.S72. The whole amount of this preliminary work wa- . nly 
about ten miles, or one mile in about thirty-tlvc or ihirty-sis 
of the main line, but the resnllswere so aatisfiictmy that the 
syitom adopted was, aftar a flgmpanlively brief period, ai> 
tendad alonig the wbola Baa^ amaa of the detaik being ito> 
pravad. Ibia standard ia 18N wm as follows:— 

wmtamtvtunk asaioan ooaMinr— amtncATunis loa a 



1. Aoir.— Tlie traek must l>e in true line. 

2. .Sur/jo!.— The track nmst bo in good surface; on straight 
lines the rails must be on the same level, and on curves the 
proper alavatiaa oiust ba gjiveo to the onter rail and carried 
onifcrmty around the enive. This elevation durnld ba eon- 
mcncol from .V> to 200 feet back of the point of oarvatUM^ 
depending un the degree of the curve, and increased unUtonsly 
lo the latter point, where the full elevation is attained, Ibe 
same method should he adopted in leaving the curve. 

9. Jotntt.— The joinu of the rails must Im exactly midway 
betwean the joint ties, and the Joint on oaa lino of nil must ba 
oppoaito the centre of the nil on tba other Mnaof lha saaM 
track. In winter ii diftnnce of five-aisteentlis of an inch, and 
in ("ummer one-sixteenth of an inch, must be left between the 
ends of the rail«, to iiUi.w I'.ir expaiifiion. Tlie splices must be 
prt)perly put on with the full number of bolts, nuts, and nut- 
locks, and (he nuts screwed up tight The rails must be spiked 
both on the inside and outshieoaeaebtie^ on atiaigbt lines ss 
well as on curves, and the spikes driven in sodi position as to 
keep the ties at right anglea to the rails. 

4. AiOasf.— There must be a uniform depth of at lead (wdve 
inches clean, hrikeii ntone or gravel under the ties. Tlie ballast 
must Ih! filled up evenly between but not abtjvc the top of the 
lies, and alwi U tw<>en the main tracks and sidings where htone 
ballast is used. In ailing up between the tracks, ooene, large 
most ba plaosd ia tiia boHMB in otdar topmUtte 
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dniiuf a; bnt em lihaaM be taken to keep the 
away froin the enda of the tica. At tbe outer eadi of the tiei 
the ballaat must ho tHo\xsl oflT evenly to the anb-gnde. When 

Hlone in iioml it imi^i ln' (■rokcii rvfiily, (vnd not Ijirgcr than a 
cuU) tliat nill psifs tUruugh u two and uue-half iuch ring. 

B. OowVirt— TJie croae-Ues moit be properly and evenly 
•paced, with tea inches between tbe edfea of bearii^s rarlaoe 
atjointi^ with intennediatetiMevenljrqMM^aaiiKhaendaon 
thaouiriidaondoabletfaekiMMl tm the itgbt^MHMl tideBoliig 
north or weat on ringte trad, lined np parallel with the rails. 
Tbo I'll'!! iiiuyl iiiit 1)0 notched under any rircnn-.slancrfi, Iml 
«)ii.)uUI tiioy lie lvvisk<l must l>o nmilt- true with Ihc ml/c, tliiit 
the rail* may hiivo iin evrn iH Urin;; over tlx' ^vholc brnudth of 

the tie. For main running tracks sixteen ties, for bninch roads 
and third traeka on main linea used exclusively Ibr fieigfat 
tnlnafiNutaantiai^ind tbr aidinga and tiacka oaadCaratand* 
ing eais only, not ozeeeding twelve tiea are to be naed Ibr eaoh 

thirty-foot rail. Bupcrvisors and (rack foremen will bo held 
etrirtly arcountable for any deviation from thcs* np<>cifio«tion.«. 

.S'i( tV<-/i*'».— Tiic s" itclii s anil frop! iiiuhl lio kept wlII lined 
up and in f;ood order. Swilche.-! must woric eA.-)ily, and safety 
bkMika attached to eveiy awitch head whore "stub " swiu-hes are 
naad. Switah aignala must be kept bright and in good order, 
and tbe high i^pial oaed for aU awiteliea where ti^ raoa 
againrttbepointa. Particnlarattaotien moat be ^^vea to avoid 
low Jointa at the head Moeka of awftehaa. Ihe atandbfd dir 
tanor between guard rail and main tail Will be two inthw, 

7. SuUni;*.—\\\ coniputiy sidings should be kept in as good 
ordtT lu practicable, using fnr tUiji purjKwe second-class rails 
and ticK, or partly worn material taken from main traoka. 
Owiu r«of private sidinga must be reqnind to Itaap their 
iags in aafe eoodiiioo ibr «•» at all tinea. 

9. Dflekes.— The croaaa cc tion of dBtdiea at the higheat point 
must be of tlio width und depth as shown on the Standard 
drawing, and ^riuii cj p.iriillcl with the track, »o aa to pasa water 
freely durin); lu'.ivv ruins, and thomughly drain the roiul-lifd. 
The line of the buttoiu of the ditch must bo made pMullel with 
the laili^ and well and neatly defined, at a disianea of not laaa 
than aaren feel firom the oolaide raiL AU neoaaaaiy nioai 
dtaina uuat faepntlnatpMiper intennda. Eaith taken flnm 
ditdtea or daewheie moat be dnmpad over the banks, and not 
left at or near the ends of the ties, bnt distributed over tbe slope. 
Fjirili taken out of the ditches in cuts must not be thrown on 
the elope. The cliannels or streJims for a considerable distam e 
above the road nhould In- examined, and brunh, drift, and other 
obatnictiona removed. Ditches, culverts, and box drains should 
beeleaiedof all obatiuctiona,andtheoutlelaaiidinletaof the 
aame kept open to aUow a free flow of water at alt tinea, 

9. Ibiad ChMSM^a.— The road eroasing planks mnat be ae- 
cuiely ppiked. Tlic pliinkitig should he lhree-(in;irti rs of nn 
inel> bflow the top of mil, and twu anil one-luill ineiies from 
the giviiBe line. The end* and inside edges should be beveleil oil". 

10. Station Groutuit. — .Si;ition iilafforms, fcncts, and grounds 
atatotioos must be kept i loan und in good order. 

11. Ailiwv.— The telegraph poles moat be kept in proper 
poaition, and tfoca near the telegraph line must be kept tfimmed 
to prevent the branches touching tlio wires during high winds. 
All old material, aueh as old lies, old riii!«, ehairs, cur material, 
Ar., niii,-t he gilthered np at loii.'-l oii« i\ wi'fU, nnd iieiilly pih^<l 
at projter pointf. Bricns and undergrowth on right of way 
must be kept cut clo»c to the ground. 

it. Uie ^ Makriaki—Vw/fm judgment and oeution muat Iw 
exerciaed bgr imfinaawj enpeniioii, and Jbrenea atiiaat ex- 
InwwUMit twe of leatniiala, as they will be held atrietly re^ponei- 
UelortheMaM. 

By order of general manager. 

William H. Bbuwx, Chief Engineer. 
OfTiee of Chief Engineer Pemuyliamn Bailroad Ooeapany, 
ruiludelphia, June 1st, 1S62. 

OKXtJtAl. UIKBCnON OP BOAD-BED Utl ROVUtiWia. 

Hie tone <Kreetione given above repreaent poattive eoDdo- 
alons ona number of details about which differenris of opinion 
formerly jirevailed. They also iilustrute, to a coi>iii. r.ilile ex- 
tent, the importnnt requirements relatin .' t i : nil-li.d uii i track 
about which railway companies iisel more or leas solicitude. 



and Ikil, in varying degreea, to aeeare the higheat atandaid of 

denred excellence on all paita of their linea. 

An indication of what was progrearing on various leading 
lines, in the matters* m. lpr diwirsion during the latter part of 
llip ei^;hth decade is furnished by letters written by two road 
niiu»ierH of the Atlantic and Great Western in March, 1870, to 
Gbsrlea Latimer, Esq., then cliief engineer of that company, 
after they hed JounMyed ever ttie liiMa to whidi Ihqr 1 
toattemtaneeSnc cTtbe road masters of (he Valted I 
held in Boston on Kareh S6th, 1879, and pubtidhed in Frocoed- 
ing* of the Knnd Ma-'tors of the .\tlantir and Cront Western. 
Tlieir remark!) show that ul that time the Ijullusl u^ed on the 
Ijike .Shore wm |)rineipiilly eoar«e sand, hiil loromotive cinder 
was used on portions of it; on the Now York Centnl the ballast 
was principally locomotive cinder, sand, and gmvel, and in 
aome places ooalahtck mixed; on the Boston and Albany and 
Old Otalony the ballaat waa generally aand; on the Erfa the 
ballast waa generally locomotive cinder. At a later date the 
Erie adopted a standanl hiniihir to that of tlie rcnnsyivania, 
requiring the extensive iL'^e of Btona ballaat. 

Aa an aid to effective dminage ditching is the principui ad- 
junct of ballasliug, the latt^T raising the rued-bcd to a high 
elevalion and tlM former indlieotly eeoomplialuitg a like end 
hydeepenhifftbeaunmndhigi,iB evewM eoaeaBlent Ibr the 
passage of water. The old style of railroading often failed (o 
make adequate provision for either ballairting or ditching, and 
at the present day, on many roa<l'', one or both these labors 
are often neglected to a damaging e.\tent. As ati adjunct of 
drainage culverts arc of great significance. In some sectiona 
of the country there are about two to each mile of railway- 
If dedoient either in nnobar, oapaciV, or eoodiUon, aarieos 
damage la Bkly to oeenr. 

Another feature of a ro«d*bed which requirea constant atten- 
tion i.s the rroA- ti( which should be, and frequently arc not, 
in proper eomlitioii nnd ponition. .\ numlKT of varieties of 
wiKifl i-H used, and <illTer< nt methods of preparing it are adopted, 
some licing sawed instead of hewn, which is considered the best 
method. It has also been found advaotageona to h*?e the baifc 
removed before ties are put in the tmck. 

Aa a railroad la expeetod to be piepeied Ibr ttie movement 
of trains at all times, despite adverse action Of elemental for<'e», 
much preparatory and cnutionnry work must W done, and it 
i.-f not only dehirablo that the normal position of the niad -bed 
t^hould be aa well fortified as potaiblo against any probable 
damage from fiereo atonrts, freshets, and sudden climatie 
changes^ but it ia naoaaaaiy that all portiona of the track ex- 
peaed to iailnry ahoold bo feeqnently examined dnriof tbe 
night aa well as the day, ao that timely notice can be given to 
advancing trains of all obstructions or dangerous imperfections. 
.Siuh duties come within the province oi' tln^^c wlio are en* 
Irustetl with the supervision of tracks, and liie exUait to which 
safety is assured largely depends upon their fidelity. 

In no class of roads is it »o essential that there ahoakl Ite a 
thoroughly good road-bed as in ndlroada. In the ebaeaoe of • 
proper fotudation, it ta impoaaibie to extmet fiom a anpeik 
atractnra, no matter how hl^ Its eharactcrisiics may be, all or 
even a eon.'iidemblo proportini i f tl.c >h -irHbh- (qualities. \ 
rail, whether (f steel or iron, (annul be exjiectetl to meet 
inoiierii rr (i in nient.s if it does not rc!st upon cfli't live sup- 
ports. This statement is so commonplace that an apology 
should be made for presenting it, if experience did not indi- 
cate that ita significance bad sometimes been ignored. Bail- 
waya, Hke long towa of dty hooaae, howefer, have bean hidit 
for sale rather than for use, and they are frequently oonatracted 
in a manner known to be imperfect, on account of paucity of 
funds, in the ho|n' and cxiiecljilion that they will gradually Ikj 
improved after earning power is attainted. Sut h wide dilTer- 
enccs exist between the most defective and the most advanced 
linea of this countiy that tbe United States now baa a huge per* 
ccutegeof the beat end wwatraitweja of the world. Nowhere 
elae have inventive genioa and experimental effort done so 
much to improve a great variety of detailf, ranging through 
every ramification of permanent way and rolling; p-tiM-k, and 
nowhere el.ie has an eijually large mileage of delectivo roads 
been constructed. 

The relative importance of latxirs, so iisr as it can be shown 
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liy ill.- nnnilirr nf enipli.y<'< (T.jragtd ill Wpnirs of trnrk-', i? 
iixiii'iiU-il l.y llio fiul lliiit out t>f 418,967 pt-rsoiig in r.iilwuy 
•(.Tvico rcfMirtod in iho census of ISSl), 122,4H*,) ar« clawd n» 
track men, wbicli waa oonaidenibly mor* Uuui Um namber en- 
fiflad in any oUmt ipeaUM nOw^r pnMit 

THtat aom »m toou. 

. Thaliitaf «Mm for which prcmtuniR wcro oflTcrod by the 
Chioago EzpOtiUoa of lUilway A|iplianreii, in iK^vi, under the 
heml nf Tnuk 0004^ •mbntoivl tlio following; l)i«|>lny of 8(«el 
and in>n raila km] track gcHxla; trark-lnying drvii-e; atcel rail in 
aootion and finitb, not I«m than 80 feet long, not Icm than 60 
poonda to tba jraid; iron rail in aaetion and fininh, not len than 
ttlbfll Ions, nor !«■ fkan SO pounda to yard; rail punch or 
drill; rail siraightcncr; rail tongn InMlEbollf tmok bolt waaher; 
failway fencing; tamping btii; tnA dnii; ^whar; emaa-lia 
(oNtalJj pnoMi frr pMMrviag wood ptwi-tiaa and tinboc; 



I>oWfr rzcavator; froj;: rrrwwinjf; fish or angle pinto; trark j«ck; 
j.uk »crow; track Imlt iind mit; tnuk Iim I; spiki- maul; nul 
l<K'k; wrapcr; fH>.-t holn lUl^•l■^; trark gauj;i>; oiiUil for Inuk 
jrnnj;; cotil siw nmchine for ciULini; «tfi'l or iron bare n>l(l; 
sli ivcl; hjiailc, apike* (one keg); nwitch (upright, complete); 
awitch d^imd, oomplate); awiich lock; awilch aland; tiack 
hoon; Inutow; oait; pindi bar; wroekhiK frog; oomplate tiack 
joint; nyiitcm of interlocking yard ewitch<n. 

Under the head of niiwellanfouK, jireniiunin were offered for 
iho fulluwiii^j artidfji: Iron lii;.l_:>- (vi irkiug modi'l or othpr- 
wju>); Wooden bridge (working nxxicl or olherwixi'); track 
aignal (working modi-l or otharwiae); track iiignnl (toipedo]^ 
croaung aignal; aafely gala for eraauag; flanga devioa to n> 
mote oompaet anow and ioa from bedreen the raili, and a 
pr '|M r )>;i3coout«ide the trark; automttloaaritch: awilch aignal> 
ing di-vi< e; daotrio aignaiiug devioa for Uodc or other Mgnal^ 
aoowplow. 



RAIL- JOINTS AND RAILS. 



ASIDE from thdr feature nf groatoat InpoitanM, which ia 
tho rail, track* must be nuppUod with methods of faMcning 

nila lo the tic!i,«nil of (;iiar(liiig n^itliiiit the fitlul xfTi-ct* of a 
lack of continuity of tin- grful avcinu'n of nioJeru ronnnerce. 
Tho mil* ciuiiiut ho pinct il k» cKiw ly t<ij;cllicr thnt tho end* 
Would touch ill cold woulhcr, Ixhuuhu if thin wna dune the ex- 
pansion caused by beat would dumago the entire lino, and this 
diaaatcr haa oftaa oocimcd. Tha problam being to place the 
enda of the nib oloaely together, ao as lo form a continuous 
lino, and yet not to permit them to touch «acb Other, aseept 
when the higheat lenipcrnturo prevails, 

HwiacnTS tMtrioom ob mien 

of On< kiml or armthcr niui>l he prnvidei), and tho adjustment 
of thin niatU'r, which aeema conii>aratively dmple, baa under- 
gone a long acrica of azporiaienla, the ezpedieola ranging 
through vaiioua forma of oihaira, flab-juinta or phtc% aoglc- 
baia or angle4Mnr Jointu, with a atroug toodencgr fltvoiaUa to 
the laUer, because it aflbida ad<fitional atmifth, aa compared 
with other devices. 

The material ri <|nirpd for one mile of sin^'lf tnu k niilroad, 
with riii^siif till' u«ual loiinlh "f 'M feet, ciiiliriucH 70t rfilicc- 
bar« or fi^ih-platca of one kind or another, or half that i>uiiilier 
of chain, and unsatisfactory workinga of any appliancea tlint 
an ao numerous, and intended to aem anch Inpoftant pur- 
poaast awri—afi^ cauaa much hMOBvanieooa. Thia la aggnir 
vated by the bet that the Joinia are generally tho weakcat 
places iti the tnick; it is tlu ro thnt iIkt weari^f rail« id nioet 
serious; wljutcvi r mny \<i' ilefi i tive there n|n < il.ly (jrmvs W(>r*«. 
In alliiii[.;;ii^ lo provide fir tliis n ■piircniinl, if the rail is 
cut, drilled, or pum lud t<i an uauxuid extent, it soinetinica 
auddenly breaks, and thus creates one of the greatest of track 
dangoiB. Allhongh no device folly meela all reqninnaeola in 
a pre-emlnonly latiifaetory manner, great advaacca have been 
nioile, and the beat of the modern amnganoala npnaaat a 
nol^ihlo and important impruvemcnt. 

Kvi'ii nii^;"< -liara, hoWCViT, fn ■jm rilly hrr.iV, if tlwy jirr lul)- 
jecled lo unusually severe i>traii]i<, ari-iDj; IViiin iiii|ierle< tiiiim 
in the track, flat wheels, rough wheel llnn^en, or other cuum'«, 
or U they an of rehoively light weight and made of poor iron. 
Aa faioiaiting papar tm tha qnatioii, "MThy Do BaiUoiole 
mid 8pfioe>Biin Break?" waa read before the Engincera' Society 
ttt western Ptmnsylvunia, in January, 1S85, by M. J. Becker. 
It suites that he h.ul "found I .laObTokca aag^o^Muaooa iiaglu 
divinion of nix miles of track." 

One of thii noLikhlo sliii:e» of prngre*« was the extcnmve use, 
at ouu lime, of liKli-plateit on one si<le of the rail and angl^ 
ban on the other, a practice snbwe<;uent]y followed, to a roQ- 
aideraUa extent, by the uau uf angle-ban on both aidea of the 
nil. 



PTTEI, nAltJS AST) TIAII. rATTTRKS. 

Tlio rapid advancement of sleel-rail-making industrien in tho 
United Btatea, which lypifK-d the fiihtitiiution of steel for mm 
rails on many of Uie older lines, and the general tue of atecl 
rails on new linea, haa been referred lo elsewhere. It was 
accompanied with conaiderable changea in the ihapa and 
weight of rails, and the introduction of many patterns repre- 
senting minor moihfiratiim.i. In ISSl tUore were r<-(;'iinrljr 
manufactured ia 11 lieuM nu r sto lniil nulls r.f il.«i IHilid 
States ll'J patterns of pleel rails <if L7 dith rent, wm^1iI> [kt 
yard. Hie variations in »ha]»e are of comparntively xiuj'.l un- 
portance, nearly all approximating lo a type ktii'Wn 44^1 tha 
"Qhaoute" head or the Lehigh Valley Templet of liffSt. Iha 
fint of the Ameriean atcel laila wen generally nada of pa^ 
tema previously used in the mamifacture of inm rails, which 
varied considerably, but were frequently of a type known ss 
pear-hendrd, iutopltil fir lln- pur]M,«c of preventing the i-i.Ics 
of tho heH4| from hreakmg dow n, represenled hy the Itullahi, 
Cuming and New York rail of 185". Another tyjie of iron rail, 
however, which bad rendered excellent service waa the old 
Reading rail of 46 pounda. It mon nearly eoafotmei to the 
origiaat^paof T-raU deaigned hyRohert fttevena^ Witfitlw 
introdnotiaB of ■leal nlh^ a malaria} change of pattern be- 
came dadnlilaoti aeeoont of the dirTrrnui-i in the metal, and 
for varioiia renanna, one of which was that the ttiperior Ktren^'ih 
of dleel rendered it prarlieahle t<j cut out the under oide of the 
heml, h'liviiig a nearly tUt Ukhle to hold a fudi-plnlo, and to dus- 
lain and prewrvc ibu cuds uf the rail. The practical omclu- 
siona reached, aAer an elaborate oonaideration of thia aut|iac^ 
are iUuatfatod hy diagrams npreeenting 10 patterns of the dif- 
ercnt weights of 90, 85, 40, 60, 66, 00, 63. C6, 67, and 72 pounds 
per yard, which appniximately represent moilern American 
pr ii lii juhI uliii h Wi re hlt<ii.j;ly urj;ed for adoption for the 
purpose of saving to niil makera, and incidentally lo milnsy 
cumpanica, unnecessary expense, in an inlercating pap<'r on 
Kail FaUerns, read by A. L. Holloy, at a moating of the Ameri- 
can Institttio of Mlaiag Bngtaaer^ held in U8I, aa a aubiUliM 
for tho numerous paUerna then in use. 

Tlte general oonaiderationa which aflectad llie adoption of Iha 

faKTAiuao nini or amqb BMia 
are explained in thelhOoirfBg airtnelaftom Xr.HoQqrli papar, 

referred to above:— 

"1.'<I. A few j'cars' use of '■li-. I al undantly proved thai the 
sides of the head do not lin ak don ti, even il quite thin. The 
only normal meehanii'Al dostruction is the waaiiaf out The 
occasional maabing of the ends, and the my ma qiBttiai 
and emihing of tha rail elsewhere, are due to tbebadeailiag 
of ingota, and to wofking ^pon jy ingr>t inp« into raih. Tht 
breaklug of mUa irideh are properly hiid, is due to chamiail 



Digitized by Googic 



SWITCHES A 



defect*. The atitsngtb of steel thus rendeml it pmcticuble to cut 
out the tudsnide ot Um head, iMtving iMM-ly » flat Utbia to bold 
• flih-|>lat«, and to nulain Mid pmarfo th* cndi of tbo nib. 

&L The next point wm to decraue Uie nonnal dwlructioD 
by wear. Bruntcinj; down did not occur, and lamination could 
not (HTur in tin' pniductof a finimi ih.p.cks. Tbo lintt, iUid 
very itbviuiM HUig^tsittion wna to put aa iiiu< li lurtjtl lut iHxuubIti 
into tlie bewl, without robbiug the wel> lUiige, and im- 
pairing tho nil M « bwo. Th«n poiois will be oooMdered 
fiuther on. 

Baviog M null MM ii poMiUe la tbd iMad, idiat prapii'' 
lioDi and abape andnn baat, nlbranco alw being had to iba 

wear of tbo rolling slock ? .\ wivli! hoatl thtMiretically rwluces 
Die preaiture per cquuro inch, uf l\w ntict-U. lUit un account 
of the itlight coning of the whci-U, it Ikv-h bwn observed ihiit 
their actual foot-printa are only tliree-<{uartcni to one inch 
wide, while those whcel-lreads which are worn hollow do not 
take » tail boariog oo » wide bead. If tba bead i« vidib it 
moat be tbin, with a sinn weight of nil, ao that ita aide pre- 
aaotaleKH Kurf.n-e and hence a hiplirr rato of flange wciir, and n 
fNiter vitriiiLiuii in tho gnugc <if llietriu k. Tho lic.nd.s must 
be wide enough to give ample U uiii;g t.i Ui>' ri.ili-i(I:iicn, oUn. r- 
wiae they arc aoou worn to tucU ^li.tpe that they cannot bo 
kept tight. Exactly the beat width of headfttrftf^vea weight 
of nil can haidljr be detaraaiiied, but the aipariaaoeof itde- 
eade haa eonvioMri eiparta genenlljr, that tor M* to Tfrpoaiid 
nriH It Ilea between 2} aod 2) incbea. RmI deaipienliavak 
Iberefore, respectively adopted every poaaible fra^lon of this 
ttndi't. rriiinri! .ju.irtiT •>( an iiu-li. 

3d. Tlic wiJili iitul gliape of the head having been 4>rovided 
for, how much metal can l>e spared from tho web and flange 
to deepen it| and bow shall the remaining metal be dispoHed? 
Tbeildi ianow to be cooaidered aa a beam, and as a bearing to 
tnaafor the vertical and klml atnioa to the aleepeni Itia 
obvimii>1y iniproriUe to determltie the eaact proportioaa which 
arc hi t!« r ituiii .nny others, liecauae tiM conditions of u."e vary 
aliixnt infinitely; but so nearly the beat form for average use 
hoii 1>een dciermiiied bf pnotieBb that do om eaa piofa it not 
to be tiio beet. 

L The web and base of the rail have been pared down to 
meet the cooditiona of the beam, until itaither redoctione 
wouM impair their aalMj. . . . The width of beaemiutbe 

so great that the nSl will not turn over, and not cut into the 
sleepera. ... In the beat American practice, with dccpers 
2 fi'i t ttpart ccntrcfl, the l)ajie and height of rails arc uxualiy tho 
same. A 4-inch bai«e, with -li-inch height, is the largest devia- 
tion fn>m this rule. 

IL The web of the ateel ndl baa been pared down until it 
nraa ia the turantf^woSe-poond pattemi!, tnm IS totttkittf- 
Moond^ and in the thirir Wfoowl patient fkom r to 10 •it« 
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' teentlis of <iu inch. But no web of any of the comnt paUeroa 
baa broken down from Iwii^t too thin. Wbettier or note 64th 
ehooU be added or removed, no man can lay; nor ia tiM qoee- 

tioQ of fiuther vitrimiitn of any importance. 

III. Thof irc guai^; |<ro[H>rtiona having liocn settleil. the que*- 
tioii i~ Ho«- nim li of tlie ri'inaiiiing melul ehull go inlo lic ght 
of web, and how mucli into thickness of head? To jKifiM i tl>o 
rail as a beam, so much of it should go into tho web tu nt least 
doable the standard height, because the itilfoeas of the beam in* 
creases as the cabe of the bei^it. Bat tt haa beeo ascertained 
that with the be* eiiaUnff typo of ioaMed.H-inci> raitewora 
out mora rapidly than i-iaA nSk of die same qaaliiy. The 

n-aiion is obvious. Tlic liighcr rails were too rigii!. Tho lower 
rails yielded sSiglitly injiler llio load. Dr. Diullcy gnipliimlly 
dcBcribcs wear aa tin' hreiiking or mashing of (he inrmiti-.-iinal 
teeth which form tl.o mirfaco of the niL We may regnni the 
wheel as a proji . u:.-, which breaka and mashes these teeth, 
lu dastruolive effect ia aa th« aqnare of its velodly. The 
daatieity of the rail iacreaaea the time of impact, and to de> 
creases the power of tho blow. 

A.H the tread of the rail becomes a more nnil more perfect 
[lUiie by liieainB of l«-tti r m.iniifiulure mitl ri irul-lhi il, tl.e niff- 
noea of the rail ni«y l>e increased, and no doubt will be increased 
to carry heavier londs per wheel. With good ballast of the 
prcaeat type, and alecpen 2 feet apart centraa, it haa bean found 
thai » watkpnfattffloed Mil of about 4*indi lieii^t will ean7 
the prceent loads of 5 or A tons per driving-wheel to the t>est 
advantage. The Great Western n-rail, still uned, is the worst 
form for stiffness, 

Tlie rule for sparing sleepers in a country where they are 
comparatively cheHji i^ (u leave just aa little space between 
them a« will allow tho convenient tamping of ballast. Then 
is great convenience in tho oven mimber, 2 feet, and it cannot 
be proved that it ia not aaflmdaaSliMt andnqnattcr of an 
inch, whidi aome rail tinker would no doubt have spedlied, if 

it had (Kcnrred to him. 

Iron and ateel sloeperi', iu> largely U5ie<l in (MTMiuny nnd elw- 
where, and especially the longiHuliiml ^^!'l^In, ■iMil no doubt 
modify our permanent way in all departments at a no distant 
day, butweaball hofo timotoeijoy aayl mpww ae n itflf our 
pment oratem* 

Bafiqgtfaaadetennhmdall tlie prO^ortiona except the tliiek- 
nesa of the head, we find rails of 60 to 72 pounds per yard may 
have heads of 11- to IHnch mean thiclcnei>s, which will luat, 
nmler avenigc traflic, until tii-w comlitiunft of mud-lMsl, loud, 
and manufacture ^-liall have indicated farther imjiruvcments in 
the weight ail'! i-o|.ortioiu of 8tc«l rails. It probably would 
not pay, coniiUering the intereat aooount and proiiable impiov^ 
neala, (o aaeu* longer wealing eapocUar^eaEO^pt ia far 
ipootalljr aoveM Mnleaii'' 



SWITCHES AND SIGNAL& 



AFTER a railway i." ftimi-ihrd with the indispensable ap- 
pliances to wliirli l.rii f rofen ni'i^ hns been ni.ide, in- 
cluding road-bod, tics, rails, and rail-joints, the work of sup- 
plying all the requirementa ol modem lines is still far from 
ftimiahed. In an impoitant aenee it bhv be aaid tliat it liaa 
only fairiy connneneed. Bran it tho main lino conlalna hot 
one trat^k, as is the case with n iaige proportion of the existing 
mileage of American roads, then must be sidings and switches. 
As hosineas increases a couiiiderable nnnilier of sidings and 
double-tracking, on an eileusive scale, become necessary; the 
demands for ^lation^, depots, improvements of bridges, signals, 
abopa, and shop appliaoeee mnWply rapidly; the neceesily for 
BMikbg laige ondaya Air tanalaal liMjlitiae beeomee lugent. 
Tho original coat of Iho nolD Ino Of O MWlhar of IliO Oidir 
roads boa been more than dapUcated hf aevaral daasea of 
supplementaty expenses, the largest being for bridgt«, stations, 
terminal fadiitin^ and rolling slock. i>uriug the eighib de- 



cade, and since 1880, pnomnnns snms were erpendetl in the 
liireclions indicated, and a l irge pn i[Hirtion of the outlays were 
applied to improvemenU that greatly increased tho practical 
efficiency of American railways. The work of advancing the 
condition of raaqy of the older linea goea on inoesaantly, sub- 
ject to flnMuationa atmihtf to tboae iriiidi occur in the progrea 
of new cotutmction, and a veiy laiga amount of capital ia re> 
quirtnl for this purpose. 

MiMir.sliili.- nu ll fr.i'i I.',' i'", iu itself iriiproM''!. The station 
acconinioilations of one periml are found to I* iiiiuii <|iiale ul 
a later date; tho favorite switch of «me era U considered inferior 
to a new device; in the whole range of aigoai appliances tbera 
haa bean • fematitable advance, not only in the number naed 
but in their mechanical characteristics; and tlio coM of the 
terminal Curilitiea now existing repreoents as large an t 



^t of till- eiiliii' r:i;l":iv 



decades ago, or long after it had ptuoed ll 
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■t«ge«. CommcnU are frequently niado upon the rapid in- 
crease of th<! C4ipitalization of titc older lines which fail to give 
duo cre<lit for the extent to which useful end^i were nerved by 
many of the a/ldilional oulliiyii, and for the multiplicity of pur- 
poeoa to which Uiey were applied. 

6Wm.I!Eg AND FROOa. 

Many accidents have been causetl hy the switch originally 
lued on American railnwdK, and Hlill used extensively on many 
lines', known m the stub-nwitch, or rather hy the neglect to uae 
all the precautions neccssar)" to ri'nder it u siife tlevice. Through 
carelesRneiw it hiis exposed many IhousiimU of trains to the 
danger of running off trnckfi, often cjtusied great low of prop- 
orty, and not unfrequently low of life. In conjuu>'tion with 
BwitcUos frogs are used at the points where one rail cro«i«e8 
another, and a considerable number of iniprovemenls in bolh 
Ih ese appliances wore dt-rixed and extensively introduced. 
Originally the frog wiw frcquenily mmie <)f rail«, at a later date 
it was generally made of cajtl iron, Lul suhitrquently steel frogs 
were found to be much more durable and reliable, an<l there 
Were improvements of patterns as well as of nuilerial. One of 
the new switches avoided nltogclher any brejiking of (he track 
of (he main lino, which was the great cau«) of switch acci- 
dents; others kept one (rack unbroken, and all diminished, to 
A considerable extent, tho dangers arising from carelessness on 
the part of switch lenders or imperfect mechaniHm, as com- 
pared with the primitive stub-switch. As traffic increa.ted, 
especially at terminal points, where many tnuns pusscti in and 
out of Blalions daily, requiring a large number of switch niove- 
zncnts, Bonio of the most complicAted of modem railway me- 
chanism was invented for the purpose of disjKnsing wiih nu- 
merous switch -tenders and rendering a large number of rapid 
movements from one set of trucks to other tracks safe. Effect- 
ive signab are extensively interwoven with these devices, and 
the highest modern combinations of switches, switch-stands, 
frogs, signals, signal towers, and interlocking levers or ma- 
chines, represent verj- notable and ingenious advances, as they 
enable hundreils of trains to daily make movements in a 
limited space with a degree of freedom that would formerly 
have been considered unattainable, and at (he same lime make 
the best possible provision for safely, by contrivances that can- 
not be operalcil in a manner that will cause serious damage 
no matter how much operators may blunder. 

There have beeu and continue (o hn considerable variations 
in (he shapes and patlcnisof signah with a tendency towards 
a preference for the acmapboro on account of its natural 
effect in arresting attention, due to its resemblance to an out- 
atrctchcd arm when it is so set ns to give a warning of danger, 
while when safety is indicated tlio arm is dropped. Various 
oUier forms are extensively us«hI, some of which revolve in a 
manner that gives, at the will of tho operator, such information 
as he wishes to convey. Many of the signals are intended for 
use at night as well as by day, and much ingenuity has been 
displayed in arranging lamps with sides of various colors, to 
perform the necosaary servii'e, red lieing ft sign of danger, green 
usually of caulion, and white of Mifety. 

INTEaUICKIKa OK SWmilES AKD 8IGNAL8. 

A catalogue, issued by the Union Switch and Signal Com- 
pany in 18H3,gays: "The complete system of operating railway 
switches and signals by interlocking apparatus has been reached 
by successive steps, the gradual development covering mat)y 
years. The first step was probably tho combination of the stub- 
switch and target, still extensively used, tho target standing 
peri>cndicular to indicate ' main track clear,' and inclined for 
'side track clear.' 

The second stop, a combination of the stub-swilch and re- 
volving red and white target, cniiple*! with red and white lights 
moving simultaneously with the switch. 

Tlie tliinl step, tho removal of tho (arget and light to a dis- 
tance from the switch, and operating the two separately, fimt 
the target, (hen the switch, either of which could l>e moved 
independently of the other, and thus the operator could break 
the main track without first setting tho dani;er signal, which 
cauaot Imj iviclidruwii while ibe switch is on tlic side (rack. 



The last principle is the present basis of interlocking B>-»teros. 
The switches and signals of a junction, crossing, drawbridge, 
terminus, or other dangerous points, are controlled by a single 
operator from a cabin. In this are place*! the levers, set in a 
cast-iron frame, hy which the whole system of signals and 
Bwitchca is operated. 

By the peculiar mechanism of (his locking apparatus the 
levers aro so interlocked with each other that the switohce 
must be properly set and locked before it is possililc to move 
tho oorroepondiug signal levers, and tho different signals are 
so interlocked as to protect the path of a signaled train until 
it has passed the danger point In brief the pith of the system 
consists: — 

1st. In concentrating as many signal and switch levera 
together as can be worked conveniently from one station. 

2d. Tlie switches and signals of any danger point, however 
complicated, are connected in such a way that it is mechani- 
cally impossible that llic position of the switches should ever 
IMS contradictory to (hat of the signals, or that incompatible 
signals should be given. 

No matter how complicated the junction may be, if there 
are twenty, one hundred, or any numlM-r of levers brought 
(ogelher in a signal cabin, there is no possibility of the signal 
man making a mistake. 

This is illustrated in (be words of Mr. J. W. Barry, in bis 
excellent work on Railway Appliauoes. He says: 'If a man 
were to go blindfolded into a signal-box with an interlocking 
apparatus, he might so far as accordance l>etween points and 
signals is concemeil, Imj allowed with safety to pull over any 
lever at random. He might doubtlesut delay (be traffu-, because 
he might not know which signal to lower for a |>articular (rain, 
but he could not lower such a signal or produc« such a com- 
bination or positiim of points and signals as would, if the sig- 
nals were obeyed, produce a collision.' " 

8I0KAI.S FOR THE GENERAL PROTEXTIOX OF LtSE. 

Aside fron» the use of signals at or near 8wi(che8 and at ter- 
minal stations, extensive ailvances have been made by a num- 
ber of companies in the adoptioi> of devices fur tho protection 
of lines from the dangera arising at crossings of highways, on 
tracks over which many trains pass at varying ra(cs of speed, 
at way stations, or from breaking of rails or land-slides. It is 
evident that, in addition to (he watchfulness of employes, s>'»- 
tematic arrangements should be made, as fir as po-wble, for 
giving timely warning of any probable or possible danger 
arising from overcrowding or derangement of tracks, and a 
variety of devices were invented, and to a coiwiderable extent 
applied, for the accomplishment of this object. Electrical forces 
aro generally used as an agent, and through their aid it is 
claimed that timely notice of any disturbing influence on a 
track, such as would be cause<l by a broken rail, can be given 
to (he engineer of an advancing (rain through signals; that 
crossings can be pro(<'ct4>il; that (be proximity of trains can l>o 
announced at stations, and that trains can be prevented! from 
following so closely in tho wake of each other as to create a 
danger of rear collisions. Most of these devices aresubalitutes, 
more or less complete, for the block system, being in mixst 
rttipects inferior, although it is claimed that in some particu- 
lars, especially in giving notice of broken rails, in reduction 
of expense, and avoidance of reliance on uncertain human 
agencies, they are superior. 

THE nU>CK SYSTEM. 

A method of guarding against accidents by preventing trains 
from following each other too closely, which resembles (he 
English block system, was applied (o tho main line of tho 
United Railroads of New Jersey before 1870. Tlio following 
description of ii is condensed from a statement made by T, I.. 
Pope, to (ho Massachusetts railroad commissioners, dated Jan- 
uary 22d, 1872:— 

"The running of all (rains on tho main line of railroad be- 
tween New York and Philadelphia is controlled by a »<-ri»'« oi 
' safely signals oper8(e*l in connection with a telegraph lino em- 
ployed exclusively for (his purpose. 

The system is arranged, in general tenns, as follows: Tele- 
' graphic signal stations are established aUmg tho liuo at dis- 
tances apart corresponding to the shortest interval thot is 
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mitted tiy the relation! of the mad between uiy two trains 

goiiij,' in ihp siinif dirtvlioii. The fiiKinror nf null train, u; r-. 
passiii;; ono of Uicso ^t:ltilJIl«, is infurnioil liy nxftiis uf iIjc 
proper Bignal if (ho preri'dint; tr;\in guinj; in tho innic dirt-clion 
ha^ passitl llio iirxl Eigniil EtiUion in advance. In tl>c nliwnce 
of a signal denoting that such ii thu cslhv, tlic train ia required 
to atop and raeoif* •xplamuiooii and ia either deUinedantil 
tho tireeediiv one has bean heaidfroai,ordte ia fbtlowed, liy 
orders from the proper authority, to proceed on its way, usini; 
all necPHiary precaution, and expecting to overtake a diaabli^l 
train. 

On tlio Nrw York and Philadelphift Kailroad there arc 
thirteen Bignal atntiona b<-twc-i-n the northern tcrmtniu of tlic 
road, at Jerse/ City and New Bmmwick, a diatanoe of thirty- 
OM milea. Thia portion of the road Is, fheircJbre, dlfided into 
JbuileeneeatiaaifSTentglnghnt a little over two milca each. 
As a matter of ftet, none them are more than throe miles. 

T!io niiinlK^r of re^'ular trixiiia which leuve Jereoy City during 
cin'li t«only-fi)ur hours is forty, and the nuniher arriving is tlie 
same. Of these, twenty run to and froni Ni w Bninawick and 
points beyond, and the remainder are local trains fcr the ar- 
oommodation of the citixeus of Newark, Elixahetb, and other 
inteimediate points. With » single excepdon, none of these 
trains lesTs Xns»y City at a leas intarral than Ian ninnlit 
ap.irt, tlds rxr, [,!i.>n being a slow urty train fcnviag fbor 

minuti'S I chiiiJ iiri express triiin. 

Bi'twei n N. w Hniiiswii k iiiid Wc»t Philadelphia, a distance 
of 58.25 tuilcs, tlicro uru twelve aignnl stations, averaging about 
Ibur and a half miles spnrl. Tlicre are on this portion of the 
nad seventeen regular traina each way duly between New 
Brunswick and Tmiton (twent]r<dx miles), and Iwentf-ftmr 
between nenUn and Philadelphia. 

In passing over certain portions of the road in tho citJ«s of 
Hew nrunswiclc, KlizjiU-th, Nownrk, nivl .I( r<' y City, the niove- 
ntcnla of Ihti trains arc not under the control of siilety signalA. 
All engim" it trains going in either direction are obliged by 
tlie regulations to run with caution at these phwes, so as under 
DO dionnstaaees to aadsi|garft|iraeB&ig tnia. Ibesa pov* 
tlons of the track are rooeb OOCUpied with branch (HifaM^ SfaU^ 
ing engines, crossings of other rosd^, &c., which makes It 
uecc^'.sjiry to except thoni from the general F.\.stcm. 

Tlio *^i};tuil employed i« a while board, or a wiiite light at 
niglii, shown through an oritice two feet in diameter, in a black 
signal box, and placed in a Conspicuous position at the side of 
or directly over tho truck, so that It can he seen as far aa possible. 
A portilioo within the Im» sspaniss Ibe signals fior the opposite 
directions. Ascreenof red doth covers flto orifice In the box 
when till! ^igna! ia in its normal position, coiiccjiHiij; !'n' white 
board by day or coloring tho light red by night. The ciilVly signal 
is exhibited to an n[.| r^liu•Uiog tniin by tho telegr;ijih iiiicnilur, 
who pulUacnrd nltuclied to it, and terminating in his otiice, 
which lifts the rent screen, and eshibila the while board or 
lif^t. Ihe moment the engine passas be lets go the oord, and 
the ved screon ngaia drops into its normal poaiiioa by the 
action of gravis, concealing the white safety signal. 

When tsithin half a mile of a signal station, each approach 
ing train gives atong^kwdwfaisllei. On beaiiqg thi«, the ope^ 



rator at the station at ones exhibits the white rignal, pmvidSng 

r!, it nil prrcptling trains bavo jiaweil tlie next station inad> 
vai. I', mi l he knows <tf no other obctrui lion. 

If i! ir u li:u> iii^;iiivl ii not shown, tho triilti ia »toppc<I in ortler 
to obtain infurmation from the operator in regard to preceding 
trains which lum Bol peasd tlM BSift stitiai, or of saur Other 
ofastnietioa. 

Lt ease Ibe train is slhnred b^the tnin Aapatdier or other 

authorized person to proceed without the safety signal, and 
without knowing where the preceding train is, tho engineer is 
r. ^iiin il til lo. 'k out carefully for obi^tructions, and keep bin train 
perfectly under control till he reaches the next signal station. 

When a train baa passed a signal station, the time of |iAi«ing 
ia at onoe lepoited back to the lastaignal atatioo and forward 
tothenextoiieinedvaBeo^sswellsslotbepflndpal oOlooal 
Trenton or Jersey City, as tiie case may be. Vo operator ia per- 
mitted to report a train as passed unless he has seen tho red 
flag or li.i;lit at I'l'' rear of tlio train, in order to lie wre tliat no 
cars liftvn l.cen luicoupled and left on the track in the wiiy of a 
following train. \S ln ti this docs hsppeii, l.>- rcpi'-ts tiio fact 
to headfjuarters and the proper telegraphic Instructions are 
issued to provide for the case. 

Tadat paaring a signal eUtion, and which bav« noi come 
flom nor passed tlio preceding station — for instance, when 
coming in from a branch road— are reijuircd to notify tiro 
operator of that fict.go that he will not report- it back, and 
caUM.! a ri^-k of iN l;r:ng iiu.^takrn for aniilher tr.iin w liii-h may 
have passed thu preceding station. When a train is lo stop or 
leave the main line between two signal stations, it is required 
to report that foot to the last station it paa sas, Intbisesseth* 
operator does not show the white s^rai, but expUns the dr- 
cumstanccs to the next succeeding train. . . . 

Tlie system of controlling trains by telegraph and signals, 
which has been ilescril'cd, iK.< s not dispense with nor super- 
sede ajjy of U>o precjiulions previously in use, or which nro 
lined on roads not provide<l with such a system. A train 
stopped or ddayed oo the main track is not permitted to de- 
pend Upon the slathnaignl to hold Hwsnwseding tisitt,bat 
is required to aend hack a warning signal at oMtb Tbos it ^ 
would seem that only by the gro&sc^t negligence or diadkadienee 
of positive orders im tlie pirt of two distinct persons simol* 
taneously, is any collision lialile to take place. . . . 

It will bo noticed that on this road safety Hignals aro relied 
on to control trains, and not danger signals. In otlier words, 
where there is any liability to interruption or obstroclion, such 
esdmwfaridgeibO'Msingi at grades Ac., the thing is preanmed 
to be wrong until the mglneer hss poiitive evidence that it Is 
right. If, on the contrary, n danger .tignnl is relied on, nnd if, 
eithi-r from defect in tho apparatus, or negligence on the pari 
of the Bi>,'nal iii;i:i or engineer, or if from fog, smoke, or any 
other cause, tlie danger signal, if made, is not seen, tho result 
may be a terrible disaster. When a safety signal is depended 
upon, tlicn if it is not made or not seen, the most serious result 
that will Iblknr is an oonecaaasiy alap|Mfe of the train." 

A similar system, intermingled villi aondry modilloatioai^ 
was established a few years later on the amin Une of the Fmn- 
qplnnin Sdlmad, and a Inr other MMds. 



BRIDGES CULVERTS. 



rpHB portion of a railway ordinarily devoted to bridges, cul- 
•L verts, and tresUe-work probably Ibrma not for from 1 per 
eent of ita entire mileage, and on account of the expense of 

such .«trurturc .4, and th« ir li.ability to injuries or i!' t<'rinralion 
of various kiinl*, wliicli lead to fcjirful uccideiits, tiny fre- 
quently cause >:rf ;U .iiixirty. 

Tlio civil tiiginetr of oiio of tho prominent north-western 
roads recently stated that there were about two culverts to 
oedi mile of ita main line, and if thia avenge bofalagood eveiy- 
whete there are now abont aoOyOOOsudi stradorss in the Uulod 
Btatss^in additioa to naay tboaaandi of bribes and a larga 



amount of trestle-work. Tlio difficulty of mdntenance is mv 
terially heightened by a variety of conriderations, such aa un- 
certainty in regard to the posnUe volume of floods at the time 
of original construction, the financial uecesKity of rcilucing cost 
to tho lowest possible liniit-s consistent with safety, notable 
transitions from one si t <il' |il:ins ami ni. UenaN to orlieri, the 
frequent erection of new liridges on old bridge sites inuU r con- 
ditions that do not permit a serious iatermptlmi of train tnovo- 
menla, and the growth of tiatte, aooompanied with the 
sobstituliao of heavy for li^ cars and loeoatotives. 
PiJsMsacnaousoallsjw are madst and constant Ti^ianoah 
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oxerciac'd, spodnl (Iiin§r«>rs lurk in rvpry point of n lino wliicli 
is uot liascd on aiilid earth. Tli4> i)itnptc«l culvert may prove 
the Bccufi und incidcnul cnuitc uf n dn-udful mlnnnly, if it fiir- 
Dwhcw an itiadefjuato channel fi)r giitluTing wiit<.'nt dnriti;; 
nn unusuiil frv«hot, or if it givoo way at a criticul moment. 
In the roiirso of yoiira nil sorU uf diitiuitcn*, includinK n 
number in which scores of lives were lo»t, have happened nt 
important and unimportant bridges. LiUe tendencies have 
btHin rather towards diHaatem at the latter rlaiw of Ktruclnrcfi; 
fre<[Uctitty ou account of cunipHmtive neglect; but in view of 
the viut number of bridges and culverts in the country; tlx) 
extent to which wide and deep eircams have been cro6«ed; Iho 
Tariety of new designs mpidly introduced; nnd Che wonderful 
increatie in the weight of trains, it is a maiter of wiriirise and 
coogratulation that fatal accidents aru nut much more frequent. 

WOOPEN ntUDGES. 

Notwithstanding numerous great improvementu a large num- 
ber of the Wooden bridges originally urei'lcil have nut Inmn re- 
placed, the tendency nn luany ruuds over which the amount uf 
traffic is not unusually largo being to repair and strengthen as 
long as safety can l>e secured by such expedients, while on por- 
tions of lines on which an intmcniie amount of bu.sinees is 
transacted new britlges have frequently bifn erecteil. Even a 
ooniiidcrablo number of the new bridges of comparatively late 
dato have wooden Biiperstructures. In connection with this 
Fubject, as of variou? other topics connected with railway im- 
provements, it should constantly be borne in mind that im- 
portant changes are usually made slowly and gradually, and 
on portions of lines rather than their entire length, from the 
nectwities of the ca*e, a desire to utilize old structures and 
devices as long us pOMitiblc, and economic or (inanciiil couKider- 
ationa. &}tno of the earliest of Uio wooden railway bridges 
were in use after the ninth decade was well advanced, and the 
number of wooden bridges now (1S87) in existence probably 
greatly exceeds all other descriptions. Tliis view is justified 
by statistics fumiehe<l in n^ports of ftate railway commieeiions^ 
Of seventeen railwajTi in Illinois it is reported that they have 
2l>S iron and stone bridges and H.&Xi woodc^n bridgex; on nine- 
teen railways in New York there are 1/j33 iron and stone 
bridges and 3,S<>3 wooden bridges; on the railways of Michigan 
there are 107 iron and stone bridges and 70o wooden bridges; 
on the railways of Iowa there are 108 iron and stone bri«lge8 
and 12,t)00 wowlen bridge*. The figun^s given above for several , 
stales do not include trestles, which are generally of wood. Of 
the structures of an important r<Mul in Iowa it was recently 
reported that tltey embraced 47 wooden truss bridges, 1,287 
wooden trestle and pile bridges, 31 iron bridges, 7 iron trestles, 
2,.S31 cattle guards, 1,250 timber box culverts, and 444 stone box 
culverts. The proportion of iron or stoue slructuxes is much 
greater on roads of some sections. 

R.U'11) ADVAKCIS IM THB ART OP DRIDOB BtJILT^INO. 

Of the state of the art of iron bridge building in the United 
States about 18G5 a distinguished engineer sitid in 1877 that 
" none of the roads centrtiing in New York had sulwtituted iron 
for wood. The Pennsylvania Railn>ad, almost alone in that 
state, was but in the infancy uf the eilbrt which bus simH! re- 
sulted in securing to her use some of the finest epeciuieiis of 
bridge architecture in the world. In the we»t a few scattering 
efforts had been made, and the subject was beginning to attract 
the attention of some uf the l>rst mimls of the country. Squire 
Whipple, Albert Fink, Shaler Smith, Jacob H. Linville, and 
Thomas C. Clark had built bridges at that time, it is true, but 
such names c«>uld almost be countcil upon the lingers, and 
even thene would, perhaps, now admit that they theti 'buildcd 
better than they knew.' " 

As skill in bridge building increases, and the cost of construc- 
tiiin diniiniahe^, or available capital grows more abundant, new 
luidcrtakings are commenced and prosetHiieil to a succ'i-sitftil 
conclusion which would scarcely have been seriously considered 
at earlier p«ri<jd.'>, Tliia tet>dcncy is illustnited nut only by a 
notable increase in the number of important bridges erected, but 
by the location uf such structures at points nearer the mouth of 
liiii^f i i\> r-i rrum y< :«r to yc.ir. Afli r tin' p. .s>lliill(y i if bridi.- 
iijg iLit) Upper iliaaiisippi was *lcinuu»lratvd, il rc<iuircd year* 



of eflbrt before a bridge was constructed at i't. I/>uis, and since 
its erection laws have licen passed nuihorizing the conjitnic- 
tion of britlges nt Memphis and Yicksburg. To bridge Uic 
Ohi«) nt Wheeling was formerly consideri'd quite an achieve- 
meuU Sulwequently bridges were erected at Cincinnati and 
Louisville, and now (1887) a railway bridge near its mouth at 
Cairo is report»d to 1m; in course of erection by the Illinoi* 
Central. Schemes fur bridging the Hudson have been under 
consideration for yearn, but it was not before 1887 that the 
speedy completion of a strurture at a jHjiiit as noAr its mouth 
as Poughkeepsie was a.'wured. Similiir progress towards the 
erection of bridges at points nearer and nearer the mouth of 
other great rivers has l>een made in nearly all sections of th*; 
country. 

Since few things have advanced more rapidly in the 
I'nited States than the art uf bridge building. One of ttie 
notable tendencies has been towards the substitutirin of imn 
for wood, followed by an extcn«ive 8uleiituti<in of steel for 
iron, and at a later date by a prtKlivily, in some direcliotui, 
lowards the erection of stone bridges wherever they were )if»e- 
Ucablc. Intermingled with these changes there have bwn 
many important modifications or inventions of designs, nnJ 
an increasing disposition to entrust the work of building im' 
portanl bridges chietly to bridge building firms or companiat 
A numl>er of the latter have been formed, each of which, to a 
considerable extent, controls special designs. Tliey have piined 
extensive reputations for the chcapne«8 and reliability of the 
structures they erect, and on account of facilities and 'skill «<■• 
quired by special attention to Uiis important industry tlieir 
services are so frequently required, that the general practice U 
now to have bridges built by them, instead of by railway 
companies. 

After the desirability of numerous high and lengthy railway 
bridges over navigable streams became evident, strenuous 
efforts were made to secure appropriate superstructures of a 
material more durable aitd less intlammable than wckkJ, at a 
m<.Klerate cost, as compared with tlic prices commonly paid in 
England and ou the continent. Great ingenuity in the direc- 
tion indicated was rewarded by extraordinar)' success. 

The details of these advances are so complex that they can 
scarcely be understtxtd by non-professional readers. Like sun- 
dry other things cxmnectcd with transportation they represent 
some of the highest achievements of applied science. A 
goiKl general description of the salient features and leading 
characteristics of 

A-MKRICVH mON RAILWAY IlRinni^S 

as tliey were constructed in 1876, and to a large extent since, 
is funiished in the following extract from a paper on this suli- 
ject read by Thomas C. Clarke, M. I. C. E., before the American 
Institute of Mining Engineers, in Philadelphia, during the 
centennial year. — 

"Some philosopher has said that r«uZ(s come from internal 
impulses modified by external conditions. Applying tliis to 
European bridges, we find that Uio internal impulse is, fir^i 
to make as strong and as safe and as durable n structure as 
possible, and that the question of cost holds a secondary place. 
The external conditions arc plenty of time and rivers of com- 
paratively uniform regimen, so that there is but little danger 
of scaffolding being washed out by floods during erection. 

Hence we find, consecutively, stone arches, cast-iron arches, 
plate girders, and, finally, lattice girders of plates and anglea 
riveted together, copying the proportions already established 
for plate ginlers. 

In this country, on the other hand, tlie internal impulse is 
to build tho bridge, and in fact everything else, in as short a 
time as possible, and for the least possible sum. Hence our 
railway britlges were originally made of the most abundant 
and chcaix!Bt material, wo<m], and so designed as to be put to- 
gether with the utmost rapidity, inasmuch as our rivers are 
subject to sudden and heavy freshets, and il never is sjife to 
trust the bridge long supported by staging which may be 
washed out in a night. Hence when we began to build onr 
iroit bridges we copied tho proportions Blrea<ly i-stablisheil a# 
niu-l 11 iiiiuini;-al in W(K>deu truMCS, and instead of riveting the 
several i»arta together ou the scaffolds, we adopted the use • 
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I and sliding juints for the coniprcanve memben, Mid of 
{■in* and qjrs btui for Umin in u-nsion, which aukblM u to 
•net our bridgot, witbont fittinR. vrry rapidly. 

Utivliiv; In^u'"!! in tliis [latli. \m' liiivc m'vu nn reason tMilp|.iirt 
from it. Wo riuil lliat ^jri'ut lomoniy of niali'rial, winch finiply 
nie*ii« little ilfml wci^lit, ii ^ot liy coucoiitnilinK the iron nlons; 
tho line* uf »lrain, bjr making long panels, which meKM few 
parta, and bjr praparlioniBC our giider> of a depth of never Icm 
and oAm now diaa co o eighth of their ipao. The form of 
trim now almaat nniTCftally adopted, and wbleli, bjr a praceee 
of natural Mlection, has almoet driven out of use the Dollrotn, 
Fink, and triangular girders, is thn qnadranj^l&r girder with 
vi>rticjil jHwis, and main tie bars iiKiii.^il nt mi nngle as nenrly 
43 degrees as poenble. This has the merit of subjecting the 
iron to •tiaina in one direction only, either tension or coin- 
puMBoa; and if «■ agree with Herr Wfibler that inn atnaioed 
bothwajalaaah^hlratmiiiadaaif tht tanAm aad conpiaa- 
■ton were added tqgetber, thia ii a point of no amaU import' 
aooe. We prefer to hanir our eroae-lloor beams from the pin, 
because tlion the Ii>ii<t \^ trunsferred dinotilfhftha diagonal tie 
bars witliiiiU niiy l>enilin}; moment. 

Oar pctuliar wfb nystcin nllows \\» to gi»e great height to our 
IftUMSi ■uiBcient to enable us to put in vertical tranDVerse 
bmoiag high enough to clear the sn)oke-sl»ck« of (he locomo- 
tlveik whidi, we think, addi mueb to tiM tataral •liAum of oar 



to 8,000 pounds per square inch, or poeU 4,000 poondi to 6,000 



i« to prOVidOi In addition to llm wri;;lil of tlu- Hlrui i'.irr il.-. !r, 
for a general rolling l<jad of 4,000 pouriil» per fi«it for spjinn uf 
SO feet and below; .'iO feet to KX) feet 3,000 pouudx; UH) kel to 
150 feet 8JA> pounds; UO feet to 2S0 feet 2,600 pouadis 260 feet 
to SOO feet 8;360ponndi; above 80O feet S^poandfc Inad^ 
tion to ihia^ the floor and pand q^item ia strengthened to pro- 
vide for a load arising from the concentrated w'ci>;lii of ilic 
engine of ^.''*)0 ikiuihU and srimclinic-a -1,(100 pounds j>rr fool 
lineal. Hlruiiii< iu tension are takon at ltt,<J1ll pounds per 
wjuare inch; un<l iu coiiipre--<i«ions 8,000 poimds to 10,0(X1 pounds 
for chords of U) to 14 diametcni, and 4,000 pmmds to 6,000 
pounds for poets of 20 to 30 diameters. 

flomueh for the dMignaofourbtidlgea. When we eome to 
examine the methods of conslniction, we shall ete that the 
ni.irkcd feature i.i the ui^e of special machine tools, by which 
llic Hizi-Ti and lonj;lli* of all the parts are tilte<l with the utm<;niit 
e.Tiicttifti.-i lit the I ;.!■■(' (if niaiuinirlurc. Tlir i rji.- tin- iipprr 
chordsanduf iho loluinus are faced in lailie§; and the Iowit 
ehordbamand diagonal tie bare are drilled with a pair of drilla 
■et oo • wrougbt-iron bed, so as to give afaaolnte accuracy of 
kngth. The pins are tamed, end AQ die holea ao well that 
]|glh of an inch is the limit of phty allowed. 

Kow the point to which I particularly wish to call your atten> 
tion is that when once the machinery is provided this accuracy 
of workmanship coiits nothing. Hence there can be no dispo- 
aitkm to alight \v<irk, and make imperfect joints at)d liouriiiga. 
Ibe piones of nuuiuiacturo is the beat inspection possible. 
The bridge iacaleniatad to eome to a certain camber, and if it 
doe* not come to that cBaber,orif anjrof the cgro hais are 
looaeb iomething Is wraog. 
Now every one who Ims ever built rivrteil lattice bridj;es 
that unh^s.* iron ttnipUitcTt arc tii<i-<l, and llii' gri'ati-.-t 
le care t«k< n in l.iyitiK i - n H"' « irk, lluit tlip rivet hnU-g 
will not come opposite to each oilier, and either drifting or 
liming nni!<t l>c allowed. Exactness of workmaiiihip oin be 
attained, but it oostatbe maker a great deal mora nonqr than 
rough fitting, while In the maohlne-made biidgea lhara Is no 
inducement to do poor work. 

.\» to the actual economy of material, perhaps tho best illus- 
tration til a I I . in give you in to nuoto the \v< i^'hlj< of tlie l>iti- 
foolspani i>vi:r tliu Miraniachi river, on the Intercolonial Rail- 
Way, of Gonads. Tenders were received for thcBo bridges fn^ni 
variona Buropeao, Bngliah, and American bridge builders. 
There were 17 apans of uniform length, and tbcaewenailde* 
signed on tlie mmr <:pr('iflcation,via.,toaan7ntaB«nii mov- 
ing load of 2,800 | i .uii U per lineal foot, and a load on floor 
syntem of rt.ijTii [.unuU jht fool; flrainn in ten.»ion-i, lonN* 
pounds per 8(|uaru iuch; in cuuiprcasioo, iu chords, 7,tiUl> pounds 



Tht diflhrent designs may l>e divide*!, for purposes of con* 
parison, into four iht->.-<- 1. Kiveti'il Ialtii <- >;ir(li-r«, ^ll<l^t panels, 
I'l fert to 8 fei't lonfr; low Irufiw-M lu feet to IS fe. i hi^h; weiKhts 
•JIIJ, L-Jl, 2I>-J tun*. 'J. Kivi-l.d liillico (tinliTs, p.mrl.s, 

U feet to lOJ foct long; trusses 'J>^ Un t high; weikihn 141, 140, 
137, I'M} tons. 3. Pin connected tnnunes, ]»ane!i!, 'J feel to 11 
feel; trusses 20 bet to 22 feet; woigbU mi, 1261, 122 tooa. 4. 
Flneonneetad-tmases^paaeklSfeattoUfeetloog; tnuiae25 
feet to 28 feet high; weights III, 104, 102 tons. It will be 
observed that the saving of dead weight is due more to tlie 
dt*igii than lo (lie ilifTerencc between rivcletl and |i.n con- 
nections. \S'e may s-iy roughly that the difference due to this 
cauM aloiio ix nothing fur s|)Ans of under 100 feet; lirom 100 
feet to 200 feet 5 to 20 per cent. Above 200 feet the inmiaai ia 
npidinfevorof piaeoaBeeUeMk Whanweeonetoonadne 
the 4|ttaatioa of mpidKy of eraotiaa, the pin connectiotu hnvo 
a groat advantageu Thagr eannot only be built much <inii Lrr, 
but they require ao ddltad labor; any ordinarily inidligeut 
laborers can erect them, under a good foreman. Those of my 
liearem wlio luive lind the ojiening of their linesdalayedbja 
Mnke of tho riveters can siipreciate this point 

Spans up to loO feet eaa be erected by a gang of 20 men in 
aaiqgle day, if neoaiaaiy; a 200 foot qpeo, S to S daya; mXO 
fce(,Sto4days^*c. 

As we put a lesi quantity of iron in our bridges, weanaUo 
to we a better quality. In fact it is difficult to make the agfO 
iiar.«, forged IvhydiMiliepfeaiwri^eMaptoatofacoodqiiaHly 

of iron. 

simwTHf in ivnunuv iisniODe oomuano. 

One more point, and I h.ivc done. In Eurofie I lrt>!iove that 
the practice is lo receive tenders by tlie pound u]>on detailed 
drawing!". 

In the United States the eoginear makes a gtnend apedfica* 
tion, giving the lengths of spans, width, angle of skew, if any, 

llio loads Ihe bridge niuxl l>c dcsipirKl to CArry, and tlio limit 
of allowed nlrains, leaving all di'tnil.i of constniction and nr- 
rangenicnt ■il'dcjitli, lcn;,''.ii i f jmih I-i, Ac , lo be determined hy 
those conij" (inj.'. Dificrenl engineer)!, either -connected with 
bridge eft.Liili'-liincnLi or acting independently, but all follow- 
ing that braucli as a specialty, make plans ia accordance with 
the spedBeatlooa, and lender so much per foot or apan, keep* 
i ng the weights to themselves. These methoda have their ad- 
vantages and corresponding disadvantages. 

The EuroiH-.iii ini iIi'kI, wliilc secnrint; plenty of iron aad 
safety in oon.strnction, hiui overloaded its bridges with dead 
weight, and nia<lc very long sftutis unattjiinablo except at great 
cost, from there being no competition in design. The Ameri- 
can metliod has up to thia time secured both a safe and an 
economical use of naaiarial, and good quality of inn and work* 
manship. TMa baa beea d i n e diloetlylo oompatMoa faidai^. 



HtTwrau 

But, as prices fall, the tendency ia to economise tnatttial too 

much, particalariy in short spans, which ought relatively to 
be stronger than long fpans, whii h are Ktratn>'d < hictly hy dead 
lo«d.-(. The next ."tep will ho to use an infcriitr iju;ility of irtm, 
nnl«As this is prevented hy rigid in.spection, or, in the buying 
of locomotives, purchasers trust in a great measure to the 
reputation of the large establishments, which is too vihialile 
lo beaacrifioed forafewtooaof iron. Where this guarantee 
is not attended to, aa in the oaae of oounty rood bridges, whidi 
are almost always let to the lowest bidder, entirely irrejip*-ctive 
of skill or repuUlion, the most disiuitMus rwulls follow. If a 
county road bridge will stand up until it is paid .'^ir it is con- 
sideffd a gooil hridt;e. It is said that the elephants wl)o travel 
witli nirnngcrir.i, ivlien they encounter an irOB road bridge, 

o.innot be prevailed upon lo even tiy to craaa ik A wooden 
hridge they will oondceeand to examine, aad if it a o a m a firm, 
they will sometimes go over it. But when they see an Ina 
bridge they take for the river, and aigumaat b in vaia.* 



In Iki built on the New York, Lake Eric and Western, iiwiH-d 
by that company in 1979, state Uiat the foUuwing modrnj 
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BRIDQES AND CULVERTS. 



he preferred, viz.: Spans up to 17 feet, rolled lieAms; spftns 17 
to 40 feet; epauA 40 to 75 feel, riveted lattice girdera; spans over 
7.> feet, pin-connected trtusca. 

Tlio bridges were required to bo proportioned to carry the 
following loads: — 

1. The vrcight of iron in the atructure. 

2. A floor weigliing 400 pounds per lineal foot of track, to 
consist of rail*, ties, and guard limbers only. 

These two iicniii, Uken together, chall coosiitate the "dead 
load." 

3. A moving load for each track, snppoeed to l>e moving in 
either direction, and consiating of two rnnsolidaiion engines 
coupled, followed by a train weighing 2,240 pounds per run- 
ning foot. 

A claura required that "iho masimutn straina due to all 
positions of the above'live load'and of tlio'dead load'shall 
be taken to proportion nil the parts of structure.' Other spcci- 
ficationa required that provision should be made for wind strains 
and vibrations, for variations in temperature, and that there 
should bo strict compliance with a liirge number of directions 
relating to details of construction and other subjccUu 

Hio accidents which occur at bridges, through their giring 
way at a time when a passenger train ia passing over them, 
sometimes cau*e such a terrible loss of life that they awaken 
national interest, elicit general discussions and el«l>onite in- 
vestigations, which are sometimes followed with legislation or 
regulations of railway commissiona and compaaies relating to 
methods of erection and inspection. 

One of the diiiaBters which caused more than the usual 
amount of agitation, on account of great Uma of life, was the 
failure of tho Anhtabula bridge in December, 1S76. It was an 
iron bridge crcttcd in the autumn of i&'iii, and after having 
been used for moro than a dozen years it suddenly pave way 
during a blinding snow storm. A committee of tl>e Ohio legis- 
lature and a number of civil engiuecra iuvcBtignted the cauFcs 
of the accident and the report, in which three civil engineers 
ctincurrtxl. Concludes as follows: "Wo find nothing in this cose 
to justify tho popuLir apprehcneion that there may bo some 
inherent defect in iron as a material for bridges. Tho failure 
not due to any defective quality in the iron. It was not 
owing to the sudden elToct of intense cold, for failure occurred 
by bending, and not by breaking. It w.is not the ramU of a 
weakness gradually developed after tho erection of the bridge. 
It was due simply to the fact that it was not conNlructed in 
nccord;mce with certain well-established engineering princi- 
ples. Wo find no evidence of any weakness which could not 
have been discovered in the plan and avoided in the oou- 
stniction," 

Tl>o fact that this bridge, notwithstanding these defects, had 
proved serviceable during a protmcte<J perio<l, directe<l nttiMi- 
lion to tho desirability of improved mctluHls of iuHpectinn and 
repair, as well as of construction, and tho nature of the con- 
clusions roachc<l, and of the character of the precautions that 
were deemed necessary, are indicntctl by the following extracts 
from a bill to secure greater ».afcty for public travel over bridges, 
the pas!«ige of which was rccommend(!d by a joint Senate and 
IIouKO committee of tho Ohio legislature: — 

•SiXTloN 1. Jte it enacted by the iSeiirral Asaembly of tlm SUtfe of 
Ohio, Tliat all railroad bridges liereafter erected and doDignci] 
or used for public travel, excepting those provided for in sec- 
tion Hcvrntecn of this act (relating to narn>w.gauge railwavh), 
shall be built to carry, for usual loads, not li-ns than the follow- 
ing, in addition to their own weight, namely: Bridges having a 
span of 8} feel and under, 9,000 poundii per lineal foot for each 
track; those having ft span of 7^ to 10 feet, 7,.3i)0 pounds per 
lineal fool for each track; those having a span from lOto 12i feet, 
C,700 poimds per lineal fool for each track; llinse having a span 
from I'.'i (o lo feet, GfiOO potmd* per lineal fool for each track; 
those having a span from 1.3 to 2iD feet, 5,000 pounds per lineal 
foot for each track; tho«« having a span from 20 to 30 feci, 4,.'>CX) 
pounds per lineal foot for each track; those having a span from 
30 to 40 feel, 3,700 pounds per lineal foot for each track; th<»iO 
having a span from 40 to 50 feet, 3,300 pounthi per lineal foot 
for each track; those having n span from 50 to 75 feet, S.200 
]i'><iii<U I'l l" litif:il fi'i't Pir cnrh track; llio^^o having a Rpan ffoiii 
7'i t'l KX) fitt t, :!,l(Jt) ]>ouuds per lineal foot for each truck; those 



having a span from 100 to 150 feet, 3,000 pounds per lineal foot 
for each track; those having a span from 150 to 200 feel, 2,i<0 
poimds per lineal foot for each track; those having a span from 
200 to .300 feel, 2,800 pounds per lineal foot for each track; those 
having a span from 300 to 400 feet, 2,700 pounds per lineal foot 
for each track; thoee having a span from 400 to 50O feet, 2JX0 
jmunds per lineal fiK)l for each track; and in all bridge trusses 
of whatever lengtli the several members in each panel shall be 
ta proportioned as to sustain, in addition to its share of tl>e 
uniform load as above stated, such conccntnited panel load h 
is herein provided for a bridge of a length equal to the length 
of the panel. 

Sbi". 2. Ever}" railroad bridge shall be ao constructed as to be 
capable of cai rying on each track, in addition to its own weight, 
two locomotives couphMl together, each weighing 91,200 pounds, 
(in drivers, in a space of 12} feet for each locomotive, and said 
locomotives lo bo followed by cars weighing 2,2.50 pounds {i«r 
lineal foot, covering the rcmaindorof the span; and all milrnad 
bridges shall be so projected that the loads above mentioned in 
section one shall not strain any part of the material in suck 
structure beyond one-fifth its ultimate strength. . . . 

Hki:, 4. In U>e construction of all bridges for public travel, 
either for railways or common wagon ways, the stress on any 
material used in tho construction of the bridge, in carr>'ing the 
maximum load for which such bridge ia designed, shall not ex- 
ceed the following, namely: For the best quality of wrought 
iron, in tension, long bars or rods, lO.tXX) pounds |>cr square 
inch; for short lengths, 8,000 pounds per s(|uaro inch, tad 
against ahearing force 7,500 pounds per square inch; and for 
the best quality of wrought iron, in beams either square or 
cylindrical in section, in compression, the following, namely: 
Beams having a length of 10 diameters, 8,100 pounds per 
square inch, with square ends, and 7,400 pounds with round 
ends; beams having a length of from 10 to 15 diameters, 7,800 
poimds per square inch, for scjuare ends, and C,500 pounds for 
round ends; beams' from 15 to 20 diameters, 7,400 pounds per 
square inch, for square ends, and 5,500 pounds for round end-s 
iMjams from 20 to 25 diameters, 7,(XX) pounds per fquare inch, 
for square ends, and 4,500 pounds for round ends; beams from 
25 to 30 diameters, C/jOO pounds per square inch, for square 
ends, and S,f^OO pounds for round ends; beams from SO to 35 
diameters, 6,0CO pounds {ler square inch, for scpuire ends, and 
3,200 pounda for round end^ beams from 35 to 40 diameters. 
5,.iOO pounds per square inch, for square ends, and 2,700 poundi 
for round ends; beams from 40 to 60 diameters, 4,000 pounJi 
per square inch, for square ends, 2,(XI0 pounds for round cniia; 
beams having a length from 50 to CO diameters, 3,800 pounds 
per square inch, for square ends, and 1,400 pounda for round 
ends; beams having a length from €0 to 70 dinmetors, 3,2Ui) 
pounds per square inch, for square ends, and 1,100 pounds for 
round ends, and for benma from 70 to 80 diameters, 2,700 
pounda per square inch, for square ends, and 9(X) pounds for 
round ends. If inm inferior to the lie^t quality bo UFed, either 
in tension or compression, the stress on the same shull be pro- 
portion.-itely less than tho foregoing standard for wrought iron 
of tho best quality. 

Bkc. 5. Cast iron may be used in the construction of bridges, 
in compression only, and in lengths not exceeding 20 diameters, 
at tho sjune slrcfses as those prescribed for wntuglil iron by 
this act, and in shap«« other than square or cylindrical, whether 
wrought or cast inm be u.f ed, the slrc»es shall vary accordingly. 

SKr. 6. Where wo<jd is used in tho construction of any such 
bridges, aa aforesaid, tho grei\tcsl allowable strains shall not 
execHrd the following, nuracly: For oak in tension, 1,200 fH^mids 
per Wjuare inch; fur pine, 1 ,000 poun<U per square inch; and in 
compression, for oak beams of 10 diameters, 1,(XX) peanids per 
square inch; and for pine, 1)00 pounds per square inch; for oak 
beams, from 10 to 20 diameters, fiOO pounda per s<iuare inch, and 
700 pounda for pine; for oak l>eams, from 20 to 30 diameicrs, 
0(K) pomuls ]>rr s<]Uare inch, and 500 pounds for pine; and in 
oak beams of from 30 to 40 diameters, 400 pounds per square 
inch, and 800 pounds for pine. 

Set. 7. It shall be the duty of all railroad companies or other 
eor)M>ra)ion9 erecting a bridge for public, travel, whether by 
conlraot nr oihcrwise, lo keep on the spot a c<mipcl4>nt ru- 
ginecr to superintend llie work, who shall have power to reject 




y Google 



irOTABLS VBW Bjuoass. 



806 



ujrpicMof mttarial whieh may have be«n injured ornUeh uafennaid oftciwr than once in two inoritli«, \t required by 

miiy I'O iinifPrfiMt from any caii.«o. sjiid comnii.'*iiini'r. aiiil il ►Imll bu IIil- diUv ■ ■! "^i>il! ■ ■mnii'*- 

Su'. 8. All railri 'iid Uridgi-D in t]n«HUite u&etl for public travel aiunor (o iiruMTilw lliu form uf blank* to be UMtl by Mich in- 

ami )>avitij; i>ver (i 13 foot i<pitti, or Imvinf; a trxim, »hn\\ be in- 8]>ector!i of ntilroitd bridges, cmbneill( MMih iatoBMlkNI M 

•pvi-tfd oiu'o every month bjr aome competent person ap- i itaid commiasionor may dosirc. 

pointed by and in the tmfiofttUlAot the ct rporatioa owning is^irECTioK or imiixiEs. 

or vdae tbe bridge, for th* porpoM of nniig tbot «U iron pmti The provinoos in tbe above bill for Uw impootioB of Mdt*% 

■la ia order, and all niile aerewed liome, that there are no looee pertdoing, first, to the material uaed, and aaeead, to the oon- 

liV6l%tliat iron rai'!< am in line nnd without n'i(!i> joint.-i, tlmt (lition of the strtictiirc nix ii rit.i'«1>''<l, li;ive gifWO lin to Olfleh 

the abuliucnts and pu i* are in giHid condition, lluil tliotnu k diMiiiwioq relating to l;ir' niiiiiurr in which theae important 

rails aro smooth, and that all woi wlcti ]nir(.< of the ctriicture arc dutii* are di«<lmr>;od, and wli;it slepa bhould be laki ii, either 

sound and in proper condition, and Uiat tbo bridge ia aafe and by governments or companies, or both, to injure entirely re- 

tound in every respect. Tho perKn eo inspecting railroad liable inipoction of each of the deacriptiotu indicaud. Itiato 

bcidgm ahall, a« often w ones ia two montha, mako report, bo Kgretted that there ia Inqmntly too much huuiy, which 

Older oath, gMng a detailed atalomeDt of tho condition of oecaaioaally leada to thoaeeoptaneo of material that efatrnM ho 

each bridge to tho general manager or superintendent uf tlio rejected, and to a practice of iospeoting bridges from the rear 

railroad company cmployinK l<>m, who shall forthwith forwanl end of a progresaing tiain, which would be ridiculoiis if it did 

t!ie oanK' t< ' tl'.'- commissioner of railroada and telegrnpli.-i, imil not rfpriv^.-iU a irpmine Of trilHm With eiflOlM ftff Iw Ihat it 

such inspeciiou, iu whole or in part, ahall be made aud reported rcpreheiuiblc. 



KOTABLE NEW BRIDGES. 
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nmCUA VIADIXT. 

K of tlic most notable new works completed in 188S was the 
Kinzuii viuiUii wliii-h w;».* aMr^i;^! to lie the highest bridge 
*triat<iro in the world. It in located on a branch of the Erie, 
or New York, Ijiko Erie and Western Railway, that runs 
throogh the Snulford oil regions of north-western Pennayl- 
vania into tbe Kk oonnlgr eoal fielda. The roadway is 2.065 
fbel above sea level, on a tpnr of the Allegheny Motrntrina, 
which ia intersected by the Kinzna gorge, through which the 
Kiii/iui crfi'l; rnna. To Bjian this g'Tge under conditii rif tlint 
woulil nave the construction of al>ont eight miles of rou<l, and 
ensure a n/latively straight and direct lino, the construction of 
the viaduct waa recommended, aAer elaborate survey*, by 
Oliver W. Barnes, chief engineer of the branch road before it 
passed under the control of the Brie^ Bida were invited, and 
Uie design for iron woifc hf Kessn. A. Bonamo and T. C 
Clarke, of Mciani. Clarke, Reeves A Co., were approved by Mr. 
O. Chanute, ibo chief engineer of the Erie R."»ilway. Tlio via- 
duct il* at its highest poiijt .ii 1 ft i't above thn hu.w of the gorge, 
and 2,(XjO feet long, single tracked. It cotitai ns 3,-300.000 pounds 
of iron and cost |S75,000. It is intended to be strong enoogh 
tonulKnaUve load consialhigof atnunof consoUdation en- 
gines. There are twenty towers; Oie height of the tron work 
of tho lowest is 18 and of the hi|^eet 278 feet 8 inches. Of tho 
foiindatioua It is stated that they are founded upon rock, shale 
and gr.ivel, nntl in a few cases limWr cribbing was U'cd below 
the. level of the strcAm. There are l\2 masoniy piers and 
ahntments built of a 



Titc <-A!nii.EV£R naiDGE ov£k the kuc^ra htter. 

In IS&i a new railway bridge over the Niagara river waa 
completed, which a ttracted much attention, and gave an im- 
petus to a stylo of conatrmUon which appHea the most modem 

forms of arranging tho details of the (upentraeture to one of 

tho nioft ancient i f iUl' primitive methods of constructing 
bridges, which is l>y f;i^t' ning the roots of a tree in each bank, 
and twi.iling togctiiir tin ir I rain lie^ in the niiddlo of tho 
stream. In the new Niagara bridge, the completion of which 
was quickly followed by the erection of other stmcturoi of a 
similar deaaiption, a tower waa Ant erected on eaeh of the 
opiKwitebonka. Each lower aopporled near ilB centre a glider 
with a horizontal top and an ineUned bottom chord. These 
two girders did not meet in the middle of the river by about 
120 feet, and lin y « ' rv < i ru:- rtod by a straight and 8UB|)ended 
trua* placed iKjtween thera. The shore amis being (imt furnished, 
their extreme ends were securely anchored to a matM of ma- 
eoniy that fiur exceeded in ile dead srw^t the UiUng tendency 
of the dead and live loads opoa tiie river cantilevers. With 
the shore armalmlyliJddMWi, It fwapwiiitob^ir en appro- 
99 



priate trass, to build out the river arms, panel by panel, ontil 
the whole space was spanned by tbe meeting of tlm two river 

arms and tbe intermediate trnaa. Work was carried on simiil- 
tanoou.-ily from both sides of tbe river. At tho crossing point 
the Is iiiKiira river ia nlKiut 4<"j() feet w ido, aiid the distance from 
the base of roil on tlie flnishcd bridge to the surface of water is 
239 foeC The quantity of material used in tbe bridge and 
toweii, eadnsiTe of approacliesb ia aa follows: Steel, l^SJKO 
pounds; wrought iron, 8,M,00O pounds oest iron, 19^000 
pounds; total of steel and iron, 4,491,000 pounds; timber in 
floor, 154,000 feet B. Beton in foundations, 31,100 cubic 
feci; m!i.«onry in [):^•r^, 'J.HOO cubic yanln; masonrj' in anchor- 
age piers, '.to cubic yards. The bridge was designed by C.C. 
Hclmeider, member of the American Society of Civil ', 
and chief engineer of tho Niairani Rridgo Comiumy. 

JIKW BaiDOBi JiXD UEtHom UK CXJKbTUUCTIOM. 

References to important new stiuctores as well aa to tbe ten- 

dencie* prevailing in l.Sgf) are contained in (he following ei- 
tracts from tlic annua! address deli vere<l at the Denver cxinven- 
tionofthi' Airi. nran S.icicl y i .f ( i vil IjigiiuM-r^, in July, l&SC:- 

"Tlie greatest activity in any branch uf civil engineering 
during tlie past year aeems to have prevailed in bridge ( 
Btraetkm. Quite a nitmber <if important trndges have 
completed, among (hen tbe hiMge aoraas the 8na|nel>aatM 
river, on tho Baltimore and Ohio Bailroad, 6,816 feet in length, 
and hnvitig 4 spans of 480 feet and one of 520 feel; the Hen- 
diTson bridge, acroKii the Ohio river, .1,^00 feet in teiigth, with 
one spun of 535 feci; and tbo St. John's river cantilever, 447 
feet between ]>iers, and tho bridge across the Big Black river. 
Of large bridges in ooune of construction, the most important 
ia the Forth bridge, with 2 spans of l^OO feet each, and the 
Bultltur hri^iCk across tho Indn%haviiv a spaa of 700 feet; the 
Thy ttridge, and finally the Ladiine bridge on the Canadian 
Pacific Railroad, with two spans of 4l>8 feet. 

The contract for tho erection <if a bridge at Ilawkealiury, 
New South Wales, has lately Ikiu awarded to one of our 
Auiericaa bridge companies — a very gratifying fact when il ia 
considered that the contnu l was obtained in com]i«tition with 
the bridge oompaniee of £ngland and France. The main diffi- 
culty to be overcome in the comtmctioo of (hie bridge lies in 
its deep foundations, which are to be sank to* depth of 170 
feet below tbo suriace of water. . . . 

Bills have lieen paastil authorizing the construction of bridges 
over the Mississippi river at Memphis and Vicksburg, and over 
the Ohio river at Cairo; also OVerthe Mis.'<iMippi river at Alton. 
A bill for a seoond bridge aerOM tbe Mississippi at St. Louis is 



low prioe of iron and steel greatly flttran tbo 
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•election of long spans for bridges, us Ihe aa.ving in picra and 
foundations balances tbo extra cost (per I'm. foot) of long spans. 

It has become possible to build bridges of such dimensionH 
through the sulietitutinn of steel for wrought iron; but it nHwl, 
at the same time, be confessed that our knowledge of the 
properties of this comparatively new material, under the heavy 
duties which it is called upon t<i perform, has not kept pace 
with the general use into which it has suddenly come; and few 
questions are more interesting, and nt the same time of grsTcr 
importance to the engineering profession, than & careful and 
conscientious study of the strain (o which wo arc justified to 
subject the same. 

The tendency among bridge engineers at present Heems to 
be favorable to the selection of systems in which the strains to 
which any member n>.iy be subjected can bo accurately deter- 
mined by calculation, and the use of the pin joint, which may 
be called a distinctive feature of Anioricau brid^o construction, 
favors tbo attainment of this object. Another feature, which I 
venture to propose to our engineers as bring de-sirable, is that, 
as Cir as practicable, the diflercnl members lie so disposctl that 
they will l»e subject to strains in but ouo direction. 

TIjc rapidity with which bridged with pin juiutii can be erected 
is an imnionse advantage, particularly when material for such 
bridges baa to be prepared at a great distance from its final 
dcsliaation, or when erection ban to t:il:o place where no facili- 
ties for doing iron work exist. This system of coniitniction is, 
therefore, particularly adapted for new and tbinly-seltled coun- 
tries, and it is a matter of surprise to n>o th:it English cngincew 
have n<jl more extensively adopted it for their colonics. 

Binco the great success of the cantilever bridge at Niagam 
Falls, a number of other bridges have been built on this priu- 
clple. Indeed, by lar the greater number t>f long-span bridges 
lately proposed are to be cantilevers, as this system oflers great 
advantages in erection. But they are subject to greater deflec- 
tions than those built on other systems, and 1 beliovo that the 
arch might, in many case^, be preferable, as it gives almo«t the 
same facilities in erection, and is less deflected under the action 
of a moving load." 

^x>t;M'>ATloNS or DRinoES. 
The moEt difEcull labors involved in the construction of 
many bridges relate to the establishment of firm foundations. 
It is largely on account of such difflcuttiey, intermingUd on 
some streams with the nccc.'v«ity for avoiding ob^truetions to 
navigation, that remarkable additions to the available length 
of spans have been made. Tlio chief diflcrence iK-tween 
American and European practico in deep water has been in 
the relatively fre« use of timber in this country. An article 
on foundations, in the November-December, ISrs, number of 
Transactions of the American Society of Civil Engineers, siiys: 
"Many of the most important railro.ad bridges have their piers 
founded on timber cribs filled in with stone, the timber work 
being carried up to within a couple of fuel of lowe^it water 
mark before starting the masonn>'. On bottoms subject to 
erosion a plentiful supply of rip-rap is duaipctl around the 
foundation, and repleni.shcd from Bra-'«on to season until well 
soIidiGed. Tliis is the most common system employed through- 
out Pennsylvania and New York, and in fact in all states where 
the character of the river bulloai- ijf pucli ii liiiturc that a 



solid bearing on rock, hard pan, or gravel can be insured. 
Where a soft material overlies a hard bottom, loose stone i« 
thrown in, which soon forms a solid bearing for the crib work, 
or Ihe crib is built tight with square timbers, with an opeo 
bottom, mnk by temporary loading, tbs soft material — ntod, 
sand, or silt, as the c.ise may bo— sucked out by pumps, or 
dredged out, as may best apply to the circumstances, the vchJ 
then being filled in with concrete or broken stone. In case of a 
rough or sloping bottom, the lower coutws of the crib arc made 
to conform to it as nearly a-i possible, from previously deter- 
mined 80unding». Many of the cribs uschI arc of round logs, 
notched at their intersections, and secured with long drill Ixtlis. 
For bottoms ill-adapted to crib work, the most usual practice 
is to drive pile.«, the area of the foundation having been pre- 
viously dredged below scour, if possible. The piles are cut off 
truly level by means of a horizontal saw on a vertical shaft, or 
tbo simple device of a pendulum saw, and as close to the bot- 
tom as possible. The interstices between the piles nro leveled 
up with stone. On the bottoms so prepared a crib is sunk, 
economizing the masonry up to near low-water mark, or a 
timber cai*-on is fli>ated over the piles, the bottom of which 
forms the platform for the masonry, which is carried up in the 
usual way as in tlio open air. To control the floUition, a valvt 
is sometimes provided in the caisson, through which water 
may be admitted, to be pumped out again as occasion rcquires- 
The sides of the cai-sson are detachable, and arc used again, 
should there bo more than one pier to fuund. A modificalioa 
of the former method has been practiced by depending on the 
pU(t for the immediate bearing of the platform, and using a 
timlicr crib as a protecting envelope surrounding them, all 
voids being filled up with stone or concrete. In this ca-sethe 
piles, of course, are cut oflT at the distance below low water 
that it is desired to commence the nia:<onry. In all cases 
where there is any possible chance of scour it is usual to 
protect the area surrounding such foundations by means of 
rip- rap. 

Exceptional works often require expensive methods; bat 
even such works, in this country, are of very recent dat**. 
The application of the pneumatic system, so long practised in 
Europe, to Ihe foundations of the East river and the St. Limit 
bridges', are examples familiar to the profession, having been 
detailed at length in the printed reports of their respective 
engineers. They arc probjibly the most extended examples of 
tbo system extant, and required great boldness and constructive 
skill to carry out. Two notable improvements were developed 
n the construction of the St, Louis bridge piers, vi/.., the use 
of the water column fur driving out the sand through pipes, 
and the placing of the air loek at the l>ottoni of the well, 
leaving the loug ascent and descent of the workmen to be ac- 
complished in the ordinary ntnuwphere. The common Euro- 
pean practice of using iron cylinders with the pneumatic syfr- 
lein, li.os been applied in this country to but few bridges, of 
which that at Omaha is the most extreme example." 

Since 1S73 there luw been an increasing tendency to use the 
pneumatic system in efforts to secure reliable foundalitms on 
some of the deep rivers of the <'Ountry, especially on the Platte, 
Missouri, and Mississippi, and iiuprovvmcuis Lave bevu made 
in the u]>pliance^ use 
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THERE are no features of the American milway system that I veniently furnished^ 

have undergone mure inipurtiint changes and ndvance?, urc iiJuaH|yj^ provB 

on progressive linos, than lliofC relating to way niid terminal likt 

pasncngcr and freight stations, and shojis for repairing and va 
Homelimes for constructing locomotives and carsi, 

.Miri-flJKS Of UMTER ASr> tl EI.. 

There is one class of things a railway mu-H have before it 

can Ik! operateil, at various points on il* line, viz., water tjinks, vie 

pipes, or other apjdiauccs by which water supplies can W cuti- secon 
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live fuel wore drawn. MihIitii teiuioiuii-s nro indiciittHl by the 
fact that the Chicago Expoailion of Hiulway AppluinoM, held io 
1SS3, offered iireniiunurorthe following articlM under tbelMMd 
of pumiw and WRieMMion «ppliiuioBi: Simm pump far wtler 
■tstion; hand pump; IqrdnHdio nm; water eohimn w ttaod 
pipe; water lank; water tank flxtiim; windmill for water 
stations. Wood sheds on the ground ll<»ir, and wntrr tankn 
•bovi! them, formed ^ull^t^Ul(i;llly all iho iitriK tiin s nf witiie i.f 
the old linen, during tlio wo(>d4>urniQg era, except » few Imilil- 
ings whirh contained limiMd liMy IkctlitiM; and even at the 
preMol day wme new linoa are oomplated in aooordance with 
■uohpreoMhBlibBolUiif being itamialMd •>ee|iiwhatiaabeo> 
luU^ lieeeiMHT: fdiicll «mriale at the ouleet of a prof^irioa for 
c mter and AmI Io looomotivee. 



WUMTAL GtcauiB ov BTaiiDw Am Tttaaaui, txnmnmnmro 

EXORMOl'8 BVMM. 

From this crude b<>ginning many ndrancee arc soon found to 
be exceedingly desirable, nud with the growth of traffic they 
rapidly bocnin i inditpeniable. On the degree of judgment and 
aucceas with which thaie adTanoee ere made^ the time and 
methods adopted, the extent end dianctarietioB itf improve- 
menU, the pru«<p«rity or adTentty of many llnca baa largely 
dt'pfndf'il. Sjnie rdniji.inied have dono too niurh nml snnie li>o 
Ultl(>. M;iny havu fuilej to do tlio rijjiit lli.n}^ iil tho right 
liiiir', iiiiil (hroiigh procnwlination lost goMcn cjii.urtunitic.s fur 
securing cunsiderabla quantities of land cheaply, which it uAcr- 
waide Iwcame neeemaiy to pnrchoM at high figures. Some 
eonpantea have paid laige aiime for terminal lands which they 
were not prepared to ntiiiae, and tbua erealad an inteiaateo- 
count which has been n Mfiooa drain on their tieaaitiies 
through a protracted period. 

Bntwhiitnvor may l"' tlu' n.ecial filature* of the policy, or 
good or ill fortune Iff any given company, it may usually bu 
aol down as an approximate estimate^ with all important 
Americea lines, that after thqr iiave been in operation for aome 
yeara the outlays made firom time to time for 
■bopi^ and VMimH daeaai of terminal llidlitiei 
to auidi proportions that they reprceent n sam larger than the 
mliracoHt of ttip original road. 

It is often nccc«<.iry and profitable to nuikr thu I tilk of eiu h 
additional outlays, ami ono of thn nui^t iiii;i>ir(aiit hoiircesof 
the proepcriiy of some lines is derived front the irnprovemcuts 
they provide. It ia eomparatirely ea«y to build a railway ex- 
tending between two ciliei^ but it ia often fonnd veiy dilBettlt 
and ezpenaire after the main poitiona of aadi a line have been 

finished to iM^cnrc an rfTtH'tive cnttance into or near tho buti- 
ness centre of eitip r i f tliu^e citiei^ eapeoially if they are old 
and pripuioui, and without »uch apffoaobcetbe ndiwiqrelaMMt 
inevitably bcoomea a failure. 

mown An> ooer or tkhmwai. rAcium at tasuiiib ronm. 

ImBeations of the magnitude of outlays for terminal im- 
pnn anMnta at varioua placea are furnished by the following 
aMameolak and at • number of other promineiit tnflo centres 
expenditures on » ooffMpoadiag aeide have kag been pro- 
gressing. 

The report I'f l!ie iuvesligiting conimitteo nf the Pennny]- 
Tenia Railroad Company, jmbliahed in 1874, isays, under the 
heed of Terminal Pacilidcs: — 

"We iqwat the summaiy of the cstimatsa of the real estate. 
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DginsUto. «27,MS»MI>a3 

These in vestmenis of capital are mainly in the eiiiee of Phila- 

dclphia.Ci'lnniliia, HarriHlmri;, Altoonu.nnd Pitt>lnir>;li. Al»iu'. 
$22,000.(00 has been expended for terminal faciliiies niaohiiic 
and repair sliop?, Ac." 

Since this atatcuicnt was published important additions have 
been made to tho terminal liMiUtieaof the company, especially 
in tho cily of fhiiadelphia, incinding tlm purehaae of the okl 
Navy Yard and ereatkm of exteuive wharpea. 4ook% and 
landings available for commercial purposes, sod the construc- 
tion of an elevated railroad loading to the new Broad Street 



Pa^st iiKcr Klation, located in the heart of tho <itf,9BA OndOf 
tlie finest edifices of the kind in the ctmnlry. 

The Philadelphia and Reading Railroad Company has exten- 
sive terminal bcilities in the city of Philadeiphia. Its piers and 
wharrea at Port Richmond were long famoua aa the leedtng 
work (if tlu' kind in the t'nilt d States. A wati r front of about 
Ittd iiiik* ig Dtcupied with IM j>iers and dmkc. Tliere are 
].'^,<1(»1 fr.'t of doi-k room f-r i'<mI nlr,ne, and nhimt 'i,(<M feet 
fur nuM-ellaneous freight. Ily nrcnl mijiru. i iin nl* linilitiea 
hard been created for pronijilly iiiu! rUejijjly loadinn vesi-els of 
the laigeetolaie used in the coal trade. Thedepthof the water 
ineomeof the eoal doeka never folia below ttfoet Ihepien 
are connected with the main road by 44 miles of railway track, 
11 miles of which are need fov th* deliveiy of coal to veamk. 
The company also has mangr tiaaflil lamiaid foeilili« in other 
portions of tho city. 

The annual report of tho New York Central and HudMm 
River Railroad Company for the year ending WejUewber Mtii, 
l«88, in ite enameratifln of the itena of the ooat of tb* toad 
and eQwipHieiit, f ^i w iH Wrtlug in the aggngat6 tn f m ^j H Wijlift \ti 
inchnleB the lUlowing: remengor and ftw^t alationa, hoM- 
iugi and fixtumi, *'^^f^ and Car lioiiiieK, niachino tsliops, ma- 
cliinery, and fuUires, 114,740,303.7 1; land, luiul damages, and 
fences, tlo.OS'i.LliI Tlie report also i-tiiti t ll.,it ll.Q company 
ha.s US engine houses, with 638 stalls; 12 machine shops, 7 car 
ifhopa, aml0aileTaton,wltban enrqgata cepeieitgrof S^IIOyOOO 
bushela. 

A detailed aaUmate of the nulway terminala uied fat oonnee- 

tion with the traffic of New York, and located in that dly and 
Jersey City, and other jioint-* coiitipnim.", made a few years ago 
by Gratz M.udei ni, l ivil rn^im i r, i.s to the effect that they in- 
clude 200 null'* uf IrsLk. which ei«t t2.000,O0O; 378 acres of 
yards, which cost $J(),(K»i,tli>(); 2-J,000,(XIO square feet of piers, 
which coat t^^fiOOi 2jOOO,W» aquare foot of covered floor 
area,«liiclieoet|l,flOOt<IOOt SMyOOOeiinawfoeteovered atlfevr 
York city stations, which co«t 15,400,000-, 69 yard engines, which 
cost inon.OOO; 44 propellers, which co«t fl.lOO.OOO; 230 lightere, 
which cust t2,l('Kl,000. Tim BRKregjile calitnaled C(«t was 
$:5."i,iHO,CiOO. Tlie cost of niainuining ami operating, per an- 
num, including investment charges, was $o,4>'>(>,tC>0. Tlio num- 
ber of employes waa 4,700^ and the number of tons of coal used 
per day was 460. 

Spedally ext«Mive teiminnl AiaiBtfM bavn aJan been artal^ 
lished at BafTala They were largely increased since 1880. In 

Chicii;,"), I1i..'4l,in. Baltimore, Pt- P.ml. Pitt; h-ir^;!!, Kansas City 
and indeed nil itn portent prosrcs-^^ive iiiiUKici.il cilie.i additions 
ijf nuili Tial CI >t)M''iiiienre li;»\c U en nmiln dnriui; late years. 

The money value of iho railway terminal facilities in a num- 
ber of citiea is much greater lliau their cost, on account of tho 
rapidity with which tlie price of real estate in their vicinity haa 
advanced since they were purchased, and any attempt, at the 
[ire^iont day, to ohl.iin cmrfli ti lin^ pr:i[.frty would cither be 
wholly UIl-■^lK'('es.^^ul cr ro'|uire cii<!rnious expcnditurea. Tbia 
fact ill ICS nnich to rcHtntiu iindiic compatilkin for tnStt Oli|^ 
nating at important Iraflio centres. 

BPGCIAL KSDa SERVED. 

To deaerilie the termind foeOitiea of even a aingi* inporlant 

company in detail would require more space than is available. 
Reference can only be made to their general characteristics. 
They arc liMdinj; adjuiii t.s uf llie pirat work iiivulveJ in tlio 
process uf allernalt ly concentrating at, and distributing from, 
traffic centres, all the commercial products of industry. 
Sorau of the moat prominent porposea Uaey eerve are the ooo- 
venient deliveiy of Uve etock. at yarda in the vidni^ «f ahat> 
Viin, a business that haa of late jream been anpplemcnted or 
partly supplemented, to a oonridemble extent, by the trans. 
t> iii.il:< II tu ea-'<ti rn cities of large quaatiliea of drowed meat 
tiuiii Chif.iK'u or elrenhere, and the erection of apprn[)riato 
( Jitiri-1 fur it< rercptiuii; tiie creation of coiiveir.i -n ' i fi>r 
fcteauiship and otlicr vessel business; tlie ei ununiical move- 
ment of grain, which includes the erection of n^ 
elevalon in which it can b« cheaply alorod, 
can, and ndoaded into wagons, can, ori 
coal, whetlier it is intended fr,r rail 
tronshipmeot to vessels; the special i 




Digitized by Google 



SOS 



STATIONS ASD TER3IINAL FACILITTES. 



dncUi, including ico, petroleum, cotton, lumber, and Bundry 
cla88e« of mercb&ndiao. Anidu from all other developments 
the extension of trncks to the wart-housca, slortw, or manufiic- 
torioH of vurioiia large ehippore forms an important cliiga of 
iinprovemcnlB, and another large claw consists of fiicilities for 
the delivery of freight at numerous wharves and landings, from 
hargca or llcmts owned or controlled by railroad companies. 
Competition haa been a great incentive to the expansion of 
llic scope of all kindx of terminal farilitien, and each company 
(hat desires to keep pace with its rivals is compelle<l to make 
material additions from lime to time to the capacity and de- 
Kcriptiona of accommodations furuiahcd to the nhippeni of 
large Iraflic centren. 

Tlio measure of the iiBefulncM, and con'oquent ability to 
obtain palronaj^c, of any railway depends upon the character 
of ita tcriuinnl facilitiefi. Stiilions must bo plactnl at accct«ible 
and convenient points, even if large expenditures are necea- 
earj" to attain that end. The economical movement of freight 
to foreign countries, or from one native city to another via 
water routes, requires thnt tracks ahnuld be laid down to 
wharve« in which gigantic etcamnhipB can float, and in lake 
and river cities corresponding facilities muBt bo supplied. 

For paiwenger traflic, accommodations for arriving and de- 
parting trains, wailing and baggage rooms, ticket offices, and 
sundry other conveniences, Blmuld lie erected in largo centres 
and at numoroua points along a line. These requirements are 
now met in a crcditjible way at a number of places, although 
there remain many others at which there are still deplorable 
deficiencies. 

As the condition of locomotives and cars must be kept at a 
high standanl, and the terrible wear and tear to which they are 
subjected constantly causes defects which niuiit l>e promptly 
remedied, numerous shops are indispensable. Of the entire 
railway system it may bo said, with respect to the nuitlcrs dis- 
cussed, that it is in a transition slate, with a strongly-marked 
tendency, during prosperous years, towards a notable im- 
provement. 

In the eighth decAde, and since that time, the necessities 
indicated received a more general recognition than at any 
previous period. In a few instances railways were built which, 
at the outset, contained an unusually largo proportion of the 
appurtenances experience had shown to bo indispensable, and 
a considerable proportion of such new enterprises as are well 
backed by capital now conin>ence providing extensive shop, 
station, and terminal facilities at a much earlier period in their 
history than was fi>rmerly common, 

TEBMIK.\L F.^CILITIES AS A GArOE OF A ROAD'S CAPACITY. 

Particular importance was attached to arrangements for in- 
creasing terminal facilities during the early portion of the 
eighth decade, on account of the granger agitation and con- 
gresKional invcstipjtion of traniijtortation routes to the sea- 
board, because these facilities were properly considered an 
essential element of such an incrcaso of the available capacity 
of railways ns wa-s required by the growing needs of great 
national interests. While traflic is confined to a few trains 
each way daily, the acc»>mmodntion8 for loading and unload- 
ing and shilling cars are of comparatively small importance, 
and as this is tho normal statu of many new lines, they eufttx 
companitively little incouveniencc from their lack of facilities. 
But when business grows to an exletit represented by sntrcs of 
fi^ight trains and many pa.ssenger trains running at varjing 
rates of speed each way, daily, a time arrives when tho capa- 
city of a line is gauged by the character of its terminal facili- 
ties. Without adequate provision for promptly dis|Mitching | 
different cln-ises of freight on different tracks radiating from a ! 
common main line, and such convenii^nces for shiAing cars 
and remaking up truins as are furni.shed by extensive ynr«ls, sup- 
plemented by distinct c«>mm(Hlious places for discharging 
bulky products like live stock, luml>cr, petroleum, cnal, and 
grain, together with appropriate warehouses for receiving and 
delivering miscellancoua merchandise, and adequate facilities 
for passenger movements, any attempt to perform tho amount I 
of work now performed daily at the terminnt points of great 
lines would ro^ilt inineTtriruMp ronfiinion, and estidilish dir. mic 
cliiiod of the distressing kind rei)ri:sent<Hl by a practical blockade. ' 



We are told by a veracious historian that " the army swore ter 
ribiy in Flandem," and if railway managers and employ^ ever 
imitated thia bad example in chorus, such a deplorable o<^cur- 
rence is most Ukely ^ happen when their rood is "blocked" 
through inability to promptly load, unload, distribute, aiid 
move arriving and departing trains. 

There are terminal points in the country where more than a 
hundred passenger trains arrive and depart daily from a singlo 
station, and on the adjacent lines more than a hundred freight 
trains are frequently moved daily in each of two different 
directions. Where proper facilities exist such complicated and 
extensive transactions can be conducted without disorder or 
serious difficulty. If a sufficient number of tracks are pro- 
vided, and adequate interlocking systems are Bupplcmeiitcd 
with appropriate special provisions for each ini|K>rtant doss of 
traffic, it would be hard to aasigu limits to the capacity of a 
railway. Tliere is said to be a point on an English rond where 
seven hundred trains p.i8s daily, and this statement indicatee 
the magnitude of tho movements that may be performed 
within a comparatively limite<l space, if adequate safeguards, 
tracks, and terminal facilities are supplied. 

REDUCTIONS OP COST AND TIME FOR LOCAL 1(0\'EME.VTB. 

Tt would be a comparatively cheap and simple matter for * 
railway company to provide such facilities as are necessary to 
handle all the traffic offered or received at terminal points if 
there was not a strong desire to increase traffic by cheapening 
tho cost of local freight movements, and the time required for 
travelers to reach passenger stations; but provisions are often 
made for receiving and delivering freight at numemus points 
which are comparatively distant from the original end of the 
line, and for establishing central passenger slalions at i>ointB 
most convenient to the bulk of the persons served, oven when 
these objects can only l>e attained by enormous expenditures. 
The economy of modem rail movements, as compared with 
the ordinary service of drays anj wagons, is so great that the 
sums paid for moving a ton for a few miles through a city have 
frequently exceeded the amount paid for making a similar 
movement over hundreds of miles on steam roads, and there 
are many transactions which would bo rendered practically 
imposiiible by diminutions or annihilations of profits, if con- 
venient terminal facilities did not furnish opportunities for 
avoiding such damaging outlays. Step by step, and year after 
year, so much has been done in the directions indicated, and 
in increasing the conveniences for transferring tho contents of 
cars into ships, and tho contents of ships into cars, that these 
labors form a very notable feature of the transportation de«'el- 
opmcnt of the country, and go far to explain the extraordinary 
cheapness with which gigantic commercial movements are now 
conducted. 

RAILWAY YARDS. 

IndicaUons have already been given of tho important part 
which railway yanls play in the handling and distribution of 
traflic at leading terminal points, but their full significance is 
oflen underestimated. The multiplicity of tracks, frequently 
extending over a considerable distance, affords facilities for 
promptly assorting tho cars conveying different classes of mer- 
chandise or destined to different puints, and tluis separating 
and remaking up trains. Tliis work. re(iuircs an inimensc 
amount of space, a great deal of switching, or moving cars 
from one train or place to another. An idea of the magnitude 
of yards and yard room and tho length of tho tracks they con- 
tain is furnished by tho statement thnt in 1SS4 there were in 
the yards of the railways radiating from Buffalo -tSC.IO miles 
of tnick. A tabular statement of the uses to which it wa.i ap- 
plied, published in A. M. Wellington's work on the EU-onomio 
llieory of Railway Location, divides it as follows, in miles: 
Main track, 165.<.X>; passenger stations, 0.08; freight trains from 
the west, 12.81; from the east, 29.90; from Canada, 8.75; to 
Canada, 17.84; distributing fur west-bound freight, 17.'.^ trans- 
fer, 15.81; lake freight, 13.27; coal. 29.27; stock yards, 9.38; 
storage for empty cars, 13.00; local city freight, 20.72; shops am' 
coaling, 39.05; miscellaneous, 47.91; freight side track only, 
274.9!J; grand total, 436.10. Very large additions have since 
been nifldc to this niilengc, and although the npgregatc ammint 
of space and length of track devoted to railway yards in liufTalo 



ORATK ELEVATORS. 



809 



btnanalljr great, it ii typical of corrnponding profMoMin 
Aooailmrof oiber placM. The praotioe of dUbnni oobi|w> 
aiet TsriM ctmSienAAj in tha «it«at to whidi reHue* ia 

pla<vd iip'in yiirlti rhiofly, or nlnirwt pxnhirively, for iho rc- 
•msortiiig nii<l ili-tril uti. m ,>( fni^'lit, in contradisttiiction to 
complcliMifW of i-ii(.]ili iii(ntiiry urnuijiorncnls for dilTercnt 
clii*»f» (if traffic, — but all imjiorumt conipaniM urn yards terj' 
fxtensively; and kbon in them furm auch an important por- 
tion of railwi^ IminporUtioo tbalilhM b«ao ntotnd to u a 
«oA4ividad Into two gaoMal hekdi^ one of whidi eoniiito of 
work on lha mmi and the other of work at diviaioo aod uUtitm 

nifTerrnt giortiong of >itnijt or diiitinrt janl." i\ro rcI apiirl for 
special purposes, indirutcd l>y piicit litlt-s ns oil yard, coal yard, 
CMttetni yard, wc:!it'tHiiiiiil yard, grain yard, eroplgr JWld, 
piMangT jard, UU freight yard, receiTing j»x6, Ao. 

It Ih In the ytaJk, nainljr, that traina an brakoD np^ and 
arrangpnicnta made for aeodiaff ««di car l« aa ^tprafnlata 
destination, and that tcaina an nada np of tha paitioiilar can 
whieb Ibcm thoa. 

ImprOTemeDta in tlie station aocommodatiorw for trnvelcrH 
attiaot nrach attention becaoaetlMy Ml under the imaifdiate 
nolire of millloaa who atilUe paaaeager tnina. The advances 
at niiiny placM are nuureloua. At nameroua polnta it may 

hio Miid tliiit niilwny stations havi; liocn transformed from the 
meatiest ftJid muKt di siiii alilc (u the n>oi<t elpgant and cornmo- 
dioua Blructurcs intended for rxlcnsive public use. There have 
been and still are innunicrwUle Mugl.y Junctions, but there are 
Idao many marvela of architectural elegance, and there are few 
perieda when notable additiona to their aumber an aot being 
Blade. Kiidi leraaiaB to be done, bowerar, tiefan conplete 
chanRPs will lie effected in the situation of aflTalra dexcrilKHl l y 
an '■'"giith writer in the laat half of Iho eigbUi deciuic, w Uu , 



be said ttaflbe stations upon AnicricAii railroads nro iv a 
rale oonapienoaB Iqr the ab aaace of the acoomniodation and 
con Ten! en ce wbicb nharactariw the alallona oa Englttb or Con- 
tinental railways. Then ara* of coniae, exceptiona to (his gen- 
eral rule, which are found at the terminals of trunk lines in 
great cllifv, and at ii few f[>i?<nal [loinla, chiefly sunum r re«oria 
or centres for suburban nitidencea. As for the stati' ni" serTlng 
small outlying towns, they con«i«t of little nxirc itmn rough' 
ahedi^ giving abetter, but nothing more, while the abwnco of 
plaifgnm aind of nOwaj cfldalc UtA atill ftartbar to aiaifc 
the characteristicfl of these atopping plnce«. Upon ae o oodf<laa> 
lilies, especially in the Southern states, the |iopa1ar criticism 
upon Si elow train, that 'it stop* at every wool ].llf.' lias in it 
not niucli of exaggeration. The reason for thi.i dmreKartl of 
appearances, and of the comfort and convenience of passengers, 
is a simple and obvious one. The railwi^r company cannot 
aflbtdtoapaed laige samsiastatioa ■ooommodaUon, and the 
ahaeDea^ ormlber (eductioB in this Item of eipeaditaie> la oao 
of the causea why nulroada in the United SUtea are built ao 
clii-iply. Travcleni haliiluatcxl only lo tin' ni ec'^itics of ^tatiuii 
:i< roniino<iAtion see no reatioii for conii'Iauit if tlu-y have to 
< uminence their journey from a riiiiRli liiiil" r ^!ll•d, devoid of 
furniture except for a few wooiIen henches ami the universal 
stove, and complete it on the narrow platforcu uf a dark and 
dirty terminua, or (bagr aiight eoaaole Ihemaelvea with the 
flection that had greater tilings been attempted in thia dbeo- 
tion the railway would never hivvo been built nl all." 

On a nunilier of lines great improvements have been maile 
during late yearn. Terminal stations liave Ihtu brilliantly 
illuminated with electric lights; all their accommodations and 
cbariK-teristics bare been much iniproTod, and even in the 
matter of abaenca of railway officiala at alatiooa little or ao 
cause for compfadnt has been left, in view of tbe aetinfy and 
courteous nttnnHnnn ead aalrtanfw readeced by btakemeo aad 
conductors. 



GRAIN ELEVATOB& 



ONE of tbe most striking objects coiinectwi with terminal i 
fociUtiea is grain elevalunu Small ones have been con- 1 
atmetad at auuqr places, and large ones at all the prominent 
north AthMttio aaahnard and toke dtiea. At Chicago they are 
noat nnraerOM. An aocoont of the eleratois of that city, 
published in June, 1887, wiys — 

"The grain elevators in Chicago rcpresH-iu a capital invested 
of |10,OI>i,<K'<t, and a capacity of 27 .UKj.ClHl liushels of trr.iiii. 
Tbejr give regular employment to 600 men, whose average 
wafsa are KM per day. FollowiaK ia • UatoT tbe cilevatora 
■ad the alorage oapaeUdr of eaclu— 

NaoMof dCTttor. "blEhuK' 

Central rl.-vnlor A l.OOO.OOO 

Central ek'Viitor » 1 SOO.OUO 

Cliieai-ii, ItarlingtKii and Qiiiiuy fle%ator A l.'iSO.tW) 

Cl)ica);'>, liurliniztiin ami t^un. y cltvalor D (WO,tKW 

Chir:iK», Dur'.iii^:! .n iin>l (Ji.iii. y olvvutur C 1.500.000 | 

Chtaf;ii, IJurlingtan ntnl y nuoy tli viitor D l.HOO.CXKI 

Cliirji4?o. Builiugton anJ (J i.n< y eh vator E l.OW.^XIO 

Roik I KlanJ elevator A 1,500.000 

P.iuk I'-Iunil clcrntorB. •••••>••••••• .*.... 1,100,000 

Ooli na t'lcvator 700.000 

Air Line elevator .'"lO 

Norili wrtternetevalof. OOO.OuO 

Fait' n rli-vator...... 400,000 

City il. vnl :r 1,000,000 

Ui,V.„ el. ^^tor 800,000 

luWii L'lL'V.lti'r eeeeeeee ••«••«*•••■•■ I , £00,000 

.Si ra.il til vutor 900.000 

IlliiioU river €leviit.>r 175,000 

National elevator ».■•■..........••* .......... 1,000,000 

CbieSRO and St. Luu I* elevator 1,000 000 

Wshxh elevator, . •••■•••«*......•■■ l.fiOO.OiX) 

Indtsaastovwtor........ l.MIO^OW 



NailyABambtotoBlselesaitar. 000^000 

Cbk^andDsavflUaMfBler. ain,fla» 

PaeUleslcvalorA. ......,...,..••»**.* 800,000 

PaeilleslevelarB. 1,000,000 

a«oi|aA.aiava(aifais«alor..., MO,CW 

B. Has' etovalar. SSO,0OO 

QeorRe A. Weiss' elevator .100.000 

Totsl oapaeilgr 27,OS>,000 

In addition to tbo elovalon aaned above the 8t Ftal ndfaroad 
is now engaged in driving piles on Gooec Island for the founda- 
tion of the largest elevator in the world; it will have a capacity 

of 4,(.)ai,000 btwhels, ami will c<x(, it i" e^linuiteil, over $<'- N\000. 
Uesidea the grain received by rail, lake vrs.'»el8 brought to Chi- 
cago during 18S6, $,379 barrels of flour, 29,361 bushels of wheat, 
3,U00 bushels of barley, and 3,980 bushels of oals, and during 
tbe aame period there waa riilpped by lake 1,319,105 tiarrela of 
flour, 10,618,129 bushels of wheat, <I0,{I66.177 bushels of com 
.'),f>l»,833 bushels of oats, 114,02S bushels of rye, and 282,940 
bushels of harley."' 

The UM> of elevators is not confine<l to the transfer of grain, 
either from cars to vi-ssels, or from vej^wls to ean>, or from one 
class ot water craft to aaoUier. Th^ also furnish iadlitiea for 
storing aad weigblqg. 

AK X&IK EUCVATOK. 

A good lurief dascriplion of the eharaeter of tbe work per- 
formed in them, and of the nppliaaeea oaed, ia Aimiahed in the 
following aoooant of one of tbo Brie elevators of the Empire 

Trani'|)orlation Company, contained in the paniiihletitl^|f^- 

deiieiitiing it.'* p.Thlhit .It llie Ct'titennial K.xlul'ition in 18" 
I " Elevtuor B, erected in 1&70, is a frame structure Oft 
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FAOnJTIBB FOR JUNDLIHO COAL, LIVE STOCK, AC. 



bf 78 ft«t «id«, «oelflMd fagrn^MlMiM Iwiek flievaUa, «iid 
bu a ilato roof. Tbe main building la IW htX, and tbe (over 

liH fi'ct ill licighl, Tho ilonn f.mnclalioii.H of tlie liuililiiiR plaiid 
on n< -its of '.I to 15 pilea each, Ihul wcro tlrivcii to iiiiJ f>l mi 
llidSi lul riH'k at an average depth of 17 left. Siirnmmling tlic 
piling a Kimkcn crib tilled solid with luko tumd. Furty-Ei'von 
acparate bins Airni»h «n nggrcigalo fetorago cnpacity of 250,0iX> 
bluhcia, and tbe tramAsr capacity dina frain lake to nil nay 
be ettimatcd at 100,000 bushels f«r each 21 houra. A steam 
engine of tlie most jipjimvol i i.-irii 'liDri liirnislies tho power 
requisite to lio the work of t lie l>ui ^iiiii;. Tlie plan of iij>eriilinK 
tho elevator i.i a.^ fo!low!<: — 

A movable nhip leg, containing an cndlora 5-ply rtiblMT bell 
157 feet long and 7 indtes wide, on which l&t metal burkc(« of 
9 quarts' oapadtjraacli are secured, is lowered from the house 
into tbe hoM of an ndQ'OTnt gnin-londed tobsI. The Mt Is 
then etiirted, Rnd elevates Uie grain to the hopper of a 100-buahel 
receiving wile, loratetl in tho elevator loiver, where it i» weighed. 
After weighing, tlie griiin i» dropjieil by gravity into an iron 
receiver, lucateil below llie floor of the building. Fnuii lliis 
receiver it is eh>valed on another similar bucket bell to a large 
dialribttting bin at tbe top of tlie bouso. From this biu tho 
giaia ia apoatcd by grarity into any one of tho Bambercd 
Moirege bins, from whieh it ia again tpoiUed (direct Into can), 
when ready for shipiuent by rail. Two railroad tracks, accom- 
modating six earn at a time, are located in the buil litj.: I i l<iw 
tbaatoragc bins. On e«eh railro.nil trm k tin re id a trark nale 
of tbe nioet approvi <l piiltern, wliieii in fri'ijiiently tested by 
acaled weights, and kept in perfect repair. Tho light weight 
of each car is taken on entering the building, and tho loaded 
weight as it p as s es out— the difforcnee ginog ttie weight of the 
grain. Ehdi lot of grain is kept entirdy separate and distinct 
from every other, no mixing or grading of grain beini; allowed. 
A smnll sample is taken from each lot of grain liandleil, and 
is prr.«( rv< il fur ri ft renco if desired, fireal atti'ntion \iix» been 
pitid to making the mo.'-t jierfcet provision nL-.iin.tt fire lua»ei<." 

Dowa' STORES, ly uuouki.vn. 

Hhtn aro notable taiiationa in the eapaeilar and detaiboT 

the npplianoea used in eleratort, twoMnaa improTementa 

being made from time to time, and mncfa mechanical skill 

bi iiij; (lisjiliiyed in conctruction. The fo'lowin^ brief dei^crip- 
tiijn of Dowh' iilore-i, which, allliough lliey apj.ear to l>e use«l 
only for water tnovenients, aUo represent railway mlvaiiee- 
ments, is printed on the backs of photographs illustrating 
them: — 

"Dowa* stocM^aiUiated in Brooklyn, at the loot of Fadfio 
s(ree^ are used emdnanty nan gnia elevator. Storage capa- 



eitgr,SbB0(MXIO boahela. Bfanaling o^aaitiy.ttuOOO bufaelspat 

hour. 

The main bnililing ronsiittn of nine < (>nipArtrocnt!i, ?< ii»rit»J 
liy heavy brick wallx, e,\teiuling a!i<ive the roof, with im i-iim- 
ninnicalion between ronipjirlnientH. Tlie engine and Imilrr 
houses are separate from tho building, and made aa nearly Ore. 
priHif 08 possible. 

Dimaniiona of main building: IiaogUi, ootaide, 600 isa!; 
height of lower story, 21 feet; number of Una In eadi dspait* 
mcnt, 40 feet; width, outride, 100 feel; depth of bhts, S2 feet; 
number of bins in all eoniparlmenla, 860, These are wb- 

ilivi.bd nnil iiHul (ft Hi.cci.il Jiurptwes. 
, Height from wharf to lop of front of main building, 82 feat; 
length of wharf fnm end of building, fiOO feet; length of whaif 
room for veaaela, aoiith aide, 680 feel; lieight of three devatiiig 
towen on atorsa, 176 feet; length of wharf room Air muk, 
north aide, 850 feel; loUl length of building, l^t&lL • 

Six Teasels may b« loaded and two Iwrges nnloeded at tbs 
same time. 

Steiuu in supplied by ten boilers to a pair of "Jf'xKiHch 
condensing engines, making ItO revolutions per minute. I'lmer 
is distributed lirom four driving pulleys, 18 feet Uiaroelcr, by 41V 
inch bells to four counter sbafla, and from these eeot to the dK 
fercnt parts of the honae by belle and aoven eeta of win 
ropes. 

All pjniu ii rpccivetl by two clevatorw, on dork, weighed, 
cleantsi, unit mnveyed to store No. 1, ■Iropped to other con- 
veyer bi'll.i on lower lloor, and elevated to tbe top of niijst 
convenient lower above stores, and thence uprouled lo nturagt 
bins. 

There are aix cleanaing maabinaa, each naing about lOyOOO 
coble feet of air per minute, and having lOuOOO bnshelsespa- 

city per hour. All parts of the house are well ventilated. A 
hy<lr:iulic elevator goes to tho top of engine house and root 
Xearly nil inin hiiH'ry is driven by p ij" ' f'i' '<'in. Two pii»er. 
f^ii roinpimnd duplex fire pumps conni clwilli liie water pipes, 
wiiii li extend loall p.-uisof tho house. One pump is comUntly 
working. fUectric Are aignali^ call boUa, and telephones can- 
nec( the iBflinent parte of tbe honaa. There la noHlyasienrile 
of wire rope for tbe transmfanion of power and 6ve milascf 
vtilcanixed rubber belting in tbe house, 1 1,000 feetof whIeh an 
for conveyers. 

llie drawings for nearly every part of tbe house and ma> 
chinery were ma«lc in the i ngim ■■r> nlHi e. 

Work waa begun May 1st, 1871), and tlie first grain received 
Mayl7tb,Un. 

These stores were designed and the ooostmotion supeii» 
tended by Geoige B. Mallory, en gi nae c ." 



FACILITIES FOR HANDLING COAL, LIVE STOCK, tS^C. 



OOAL HAXDLnro. 

As more tons of coal are transported than of any other 
ainglo arUde^ and aa ila price reqoirea that the expcnae 
of mcvemenl ftom ean to veaaela abould be kept down to tho 

lowest possible point, places and contrivances devoted to the 
handling, cleaning, weighing, loading, unloading, and storage 
and stocking of coal formed the fir^t exi- M.sivr ii miinal facili- 
ties in the country, and they continuu to hold a leading place. 
Deliveiing points arc numerous, and devices adapted to tho 
wants of diflerent broacbea of the trade, varying from an an- 
nual demand of hnndieda to nilUooB of kma per annnm, have 
been adopted. 

At the present time (1888) about two mflllens of tons per 

annum are lran.-ihippe<l (rrm t i v. -^eU at I'ort Hii liiiKHid, 
And its terniin.il fi'-iHtii-* iiK-bi Ir i !■ vi ii niilri of tnu k u-i'd in 
the delivery «if il vr^-i l^. Th'^ I'li.l;i.li'I[iliia uml lo-iding 
has B number i if othir pLu eA for delivering coal. Many other 
companie-) have extensive corrr^pomling facilities. Tiio Penn- 
qrWania Bailroad devotes a number of piers to transhipments 
toveasdaftomeam in tbe aootbtm part of Philadelphia, and 



has in operation in connection with ita extensive system and 
its enormous coal traffic, many arrangcmenls, at numerous 
points^ for tbe deUvecy of ooaL AU tbe roads extenaiveiy co> 
gaged in antbraeito or Utominoos coat tnmqMrlalioo have 

created special terminal fkciUUes of considerable Iroporlanoa 
for this important trafBc. The Lehigh Valley has made notaMs 
improvements of tins kind at rrrtli .\inbi>y, HutTalo, and i t-e- 
where. The Pclawarc, Lackawanna and Western ha«*peciallj' 
advantageou.>4 arrangements for delivery in operation at Hobo- 
ken. Coal is frequently dumped by opening hinged doon in 
the bottom of ean^and In some Inslanosa this species of un- 
loading la done diraet iirtovems l a , while in othentbeooalis 
first unloaded into enormona Mna, from which It Is subse- 
quenlly taken, in wheelbarrow Ifvads of 2Cl ] rMiiids e.\rh. to 
vessels. At Buffalo special devices for very quickly luading 
vtaada With coal, from eaotnaooa poeketa^ an in ana. 

UVHfOCK YARDS AND AIIATTOIRA. 

An important Aatnn of the stnictnres of most of tbe tnak 
linaa at their eaUeni teminal pointa ia their alodt yaidaoc 
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pena for rtttlr, Khe^p, and hogfi, and adjacent abkUoin in which 
-! !■ k I lie clmiphtprrd. During llip eighth decado grr;U 
a«lv:iiic» s wi re matlu in l!io facilitit'a for tho transaction of this 
braJK'h of l)Ui>incM, especially in Now York, I'hilailplphift, ainl 
Jcney City. Tbcir character in indicatinl by the followiog dc- 
■eripfiton of what was douo by tho Pcniuylvania Railroad on 
iIm wait bank of the Bohuylkill river, • Aw hnadnd fia«t north 
of Market ttreet, in Philadelphia, woik bonf commenced in 
1875, and finished in the early part of ISTfi: On a site which 
occupied an area of 21 acrfji, Iravurwd by branches of the iiinin 
line, the ground wan iiio|ijr<<l in a tiiorongh manner ixnA j.^'. r J 
with granite blocks fur yms lu huld 7,(X)0 cattle; Khet-p pens 
aooonuaodating lO/XX) nnimal.s hog pen.i of about the same 
oapaoi^ eof and thada for £00 cowa and calvcii; a main office 
and exehaage bniliBng^ in which nka are eooveaiently 
cooduetcd; ctable for atoring and telling hones; an aboUoir, 
which i* an cxtcnRive structure, and one of tho moet 
conipleto in tlio world; a fat iiml refus* reducing dcpftrtiiicrit. 
The enclo»i:re i» laid out in blocks and streets, whicli are care- 
flilly drainctl and well lighted. Tlio cuttle pens arc framed and 
roofed in to the extent nccetaary to protect the animals from 
nio and aunahine without preventing free ventilation. There 
an ITS pena, and all aMgnad tat Ham vm of cattle in approaeb- 
ing traina are provided with water and fbod belbre the cattle 
arrive. Tliere arc Iwo sheep enclosures .ViOxl^'-O fret, and hog 
pens adjacent. Great ( tTortu were niudu lu pruM'tit obnuxioua 
odors from Ihc »t'ii k Mini^ or tlio operations tl-t^ .lii.ittoir. 
which were attendtnl with u rctmukable degree of succcw. Of 
the abattoir the following account ia fiTea Id Dradgeliwork 
on the fiennaylvaoia JUilroad:— 

"Tberoof of the hmliKngiaaniiported on U^tiron ooloiBna, 
and the pena, tie, are divided ofl* with iron railings. The floors 
ofU>e pcnsnri' !:tidwiili Ik-lf,'ian blocks grouted in cement, and 
they lire f.ij mh .1 wi.li hides RlopinK to a central gutter, falling 
in the other direction to u iniiiavcrM; drain. A Stream of water 
flows constantly along the gutter, and carries off all impurities. 
TWo t o w a of wrot<ght'iron columns carry the roof, and divide the 
hniMRtit into • aentml alile 60 feel wide, and two side aisles 80 
fettwMoceeh. The middle porlioa of the boUdliif ia oovercd 
with an arched roof springing 40 iiMt above Ihe ground. The 
side aisles are 'JO feet in hci^^lit to ^priagillg^ and have iil»u a 
central roof. Along tho suU -> of the building are a miiiilicr of 
doors feet wide, and placed l.'i fci t apiirl, "iii< li ure ui«cd to 
admit wagons for the purpose of loading the meat. Ventilators 
ere placed over each door. Large windows are placed at each 
end of the central aisle, and Auther ventilation ia leewed by 
lonvres running along the toot The floor of tiie htdhBng la 
i<n[iiH>rie<l on cnst iron columns, luid the space below forms a 
basLiiu nt 1 1 fer-t in depth. Dolh the main floor and the base- 
ment ATf I iiv< ."-.1 W ith an aaphalte jiavtmrnt 4 inches thiik, 
having a sufflcietit .•■lopo to insure perfect drainage. The work 
of slaughtering the cuttle 'm carrie<l on entirely on the main 
floor, that piution set aside for this purpose bcioc divided off 
iirto pma, the floor of which ia laid with heavy yefflow pine 
planking, careAilly caulked. The cuttle are admiUed through 
doors in the ends of the building, through which they paits into 
the middle ainlc, and thence through gates ijito tho i<lKu>;hler- 
ing pens, the centre upacc being fcuctil off from ihi' suli s by 
irOQ-pipe railings. Each slaughtering jk m provided «ith the 
requiaite apparatus, and with appliances fur hanging up the 
eamai and dressed meat. Tha blood and refuse are removed 
lo that part of the buildlBig lot apart Jbr theirutiliiatioi^ and 



I an ample supply of hot and oold water is provided. In tha 
winUT the buildiii); In warmed bjT OOila of steam pijH s running 
around the wall.-*. The jdnoe has a capacily for killing and 
dressing 1,200 bcnsta a day. Tlic sheep are .-l.niglUt red ill tho 
basement at the west end of the building. Here is a row of 
raised peoa^ enclosed by a wire fence and iron posts, and paved 
withatoBei In ftantoflheaapenaiaaalMie table withagutlar 
running rooad it fer catdiing the Uood «f the daugblered ani- 
mals. Tlirce thuuiiand sheep can be alamghteied and dressed 
in this departn)ent. In the basement at the east end of the 
1iiiili'.:i:g facing the river (the basement here is un the ground 
level) is the engine and Iwilcr hon^, the former being tiO horse- 
power and tho latter equal to UO horse-power. Hero also ia 
placed the plant for reducing the tallow, and treating the bkxid 
and refbne from the aainab." 

Tlicro are live-stock yards of great capacity at vaiioua plaoca, 
notably in Chicago; and the business of transporting live slock « 
from Chitago and other wei^lcrn cities to eastern cities has 
altiiined groat magnitude. Of late years, the ca!>t-bouud trans- 
portation of drc7.»cd meat, or cattle slaughtered in the west, has 
rapidly increased and caused a corre«ponding diminution of 
livc-atock movements. MaloriHl changes have altO OCCnrred 
in the reapective quantitiea of cattle and drcaaed mealeiporled 
lo Great Britain and chewhere. At some eaMem poiata huaa 
stmetona fiw the stonige <>r drc>.^<-d rm'at have bcca oreclad. 

ML~ l-l 1 A.StoL * J Kta<iltT. 

Aside from s|n , i.il f.K ihucj* for handling exceptionally bulky 
articles, such as petroleum, fur Uie movement of which a num- 
t)er of ingenious labor-saving devices are used, and lumber, <inu 
of the greatest taaka is to make adequate proriiton for hand- 
ling miscdfeaeoua fM^k Thia hujadea aitldea of all elaaaea 
not paitienlarlymaotioned elsewhere, and many complications 
arise from variations in quantities, diflercnces in chaructcristicit, 
necr.isiiy of furnishing many points of tin.il delivery or original 
loading in c.ich important city, making up car loads of suffi- 
cient 8izc lo avoid much waste of space without endangering 
tho condition of things subject to ii^ury by contact with other 
freight, great diversity in points to whidi modiandiie la to be 
forwarded, and anndiy other eaoaea. Various tabor^aving ma- 
chines have been devised to acoompliah desired ends, but there 
are so many kinds of wi rk to bo done quickly, umh r < i ndi- 
tion» that are conBUmlly varying, that a large force of men is 
employed, ul important Iralhc centres lo load and unload, or 
move from place to place. The niovcmcnla to and from .New 
York are exceptionally nnnit rous and varied, partly on ac- 
count of their great magnitude, and partly because a targa 
proportion of then an made over linea whidi do not directly 
enter that city, but temlnate on the opposite bank of the Hud- 
son, and which are, therefore, obligpil to forward freight to and 
f.'om Xrw Y"rk in ilnat-^. li;;li(i'r<, or other vehsels. .\ con- 
biderahlc quantity of freight is moved across the river in care, 
which are either hiaded or unloaded ia New York city, and 
many articlea are moved in padcigea. Deliveiiaa can be 
aiado flrom Jerwgr City at aay available polat on either com- 
mercial river front of the city of New York, and the work of 
transferring railway pjkssengers and freight is of such magni- 
tude that it employs a lar^je i.iimbt r of ver-"!-!;*, imd their mov^ 
menu usually form a very hirge proi>ortion of ail those that 
are being nnido at any given period in the busiest of Ameri- 
can hof bon. Ample pier and dock ocoommodationa ai«, of 
course, required, and they form an important item in tarmiiial 
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INTKRWOYKX with the nihject of t«nniii»l focilitier, and 
701 distinct from it in aome respects, are the shop^ which 
fima exoMdinglr impoitani imilwa/ itniotnni. Tlugr di- 
^d«il into amnl dMM^on* baaed on AalinetioDa between 

car work and locomotive work, and another cm the rxtotittu 
which new conAtruction of cars or locomotives is im<'nipt<Hl. 

Moft of rui'.Wiiy hhofm of tho country nri' cxi luaivcly re- 
pair iihu{>s, and it ia only in a fow of them that new lacomotirox 
are made. In sonic, however, excellent liK-omolivos are c«n- 
alnictod; in others, taanj oaii have been manu&otured; and 
the most extensive rallwajr oomblnatiooa for oonstraetioa em- 
brace fiirilitic M for making many of the distinct parts of roll- 
ing Htork, pi .rtions of the permanent way, snch as frog* and 
switi lifs iinil pniidry ullicr tilings noedcd in mihvuy Korvicf. 

Aa a general rule, hhopa arc used cxcluaivrly fur repjiiring, 
ana repair gliops dilfcr widely in tlio reliiiive ni.ij;iiitutl(j of 
their capacity, or iniportanco of the sort of work they under- 
take and in the kind uf repairs conducted, some being devoted 
to M|Mirs or eiaasea of repairs of looomotivca, and otbera to 
repdn of cars. There are also rotrad-honaea for loooraotlves, 
in which minor rcpairn arc frequently made, and they u.-iim'ly 
contiiin a turii-laMe. Sailen, on which cars, freight, or fuel c an 
Iw welglifil, fri<|uently firm part of the applianeen providiil in 
or near ahops, and liirn-tablen are occasionally erected at pointa 
where shops have not been established. 

like everything else ooooeoted with the Ameiioan railway 
qratem, tho abopa have gndwd^ baan dmli^Md into their 
pceaeni position Umnq^ » Mriea of progrewive changes, a 
number of which ooeumd daring the elgfalb decade, addition* 
being frcqaenliy nsde to the machine Iim.Ik, nml odu r aid.s to 
eflieclivenoai provided, the mitnlw r of men cmpU.yid, and the 
character of the work nmli i-mki u. Tlicro hiive wIimi been im- 
portant modificatiooa of methods at some places^ each aa tbe 
introdiMlioB of tenpfaMi and ateDdaida of wiooa kinda, the 
eatabHsbnient of rwlea rataUng to the extant to which repairs 
ihonld be carried before a locomotive or ear Is flnslly con- 

drniiioil anil broken u]i, nml siniilftr sul jccti. Many ni'W hl.<i[.s 
have been erected, nut only by tiew cotnpiinic". bnl to »»inio 
extent by old organiiations, whii h bnve fr< i|nenlly felt a pres;*- 
ing necouily for an increaae uf shop facilitieii. on account of 
the rapid incrcaee of rolling stock. 

Much depends upon the completeness of pio^isiona fur insur* 
ing prompt, ellbctlve, and economical repairs of can and en- 
ginefi, nn<l for protection Hj^^iinst di.iajitroii.n niintakca in the 
eelectii ii of piiriM of eijuipnient and numeroua nrticica required 
for < urrrnt use or conaumption. Tim fortunes of a company 
may bo maile by huccckim^-k or iniirn-it by failures in ita shops. 

TIIK iUroUTA.NCK OF THK I^UOBS IM SHOFS 

is partly indicated fagr tbe rebttiveijr high percentage diop ex* 

pcnditures usually hear to the total outlays for operating 
expenses, and this percentage would he materially increased if 
a mpid growth uf htuincvit did not j;oiii riiny lend to numerous 
additions to pr|iiipmcnt, ur new lo<-(jniu(ivea and cars which 
commonly ri'tjuire, during the early periods uf their aanice, 
much Ie«i8 than the average outlsya for repairs. 

The census slatislicaof 1880 show that the aggregate tMlinber 
ot railway employ^ waa 411,987, subdivided aa followa: Ckmeral 
offloers, S,375; general oflloe clerita, 8,855; stalionmen, 63,SS0; 

trainmen, "O.i"!.?.'; t^lKipnii-'n, sri.TM; trirk mm, 1 L'l'.-lS-.i; all other 
cmpluyi'.-, ril.riV'l. It will lie MTU lli.it. the i-h^ i|: nii'ii forniiKl 
moro than oni -!irtii, ur uIh.i:1 'Jl 1 jn r r. i.l. of tlie entire 
number. The. dmracli r uf their lal>orB ia im{>crfectly indi- 
cat<!d by the cen.ius statement that of tho 89,714 aliopmon, 
S2,766 were classified aa machinists, S3,S08 aa earpenteni, nnd 
43,748 aa all other dasaoiL Tho ooat of tho repair work per- 
fermr<! ill ntl tbe railwiqr diopa of the United States in the 
I year ia shown by tho alatmeni that tho sum expended 



for repairs of locomotives was f^l.savni-i for repairs of pu- 
aengcr, baggage, and mail cars, tlt),^^>S^-'''^^i f'^i' repairs U 
freight ears, |22,iB0S,6S8.0B; total for repairs of macfainstyaod 
cars, VifiKJMOSl. A number of eonpadea mado repeiti 
rcluting to lueoraotivcs and cars they had nianuAwtnnd ia 
their shops during tbe census year, but from many com panics 
no Buch reporta were r( < eiveJ. 

Tbe general public m'vh comparatively lililo of railway »lio[i4, 
but observaut iravelera who make daylight journeys over im- 
portant lines, cannot fiul to notice the magnitude of aoiae of 
tbeee atmeturss^ and fiom time to tiiM many intaraatfaig de- 
tails relating to them are published. Nothing ia more power- 
lo>a than a gigantic locomotive when it is disabled by a serioos 
Jefcri in a viint portion of machinery; and few things are mors 
lUngeroui^ than ( ai i< in active mntifm on a lino at a time wbsB 
nxU« or wheels are in a defociivo oonditioo. Hm ahoipa pi»> 
vide safeguards against such diaaatera. 

They areabK)vtosgNat«xt«iit,p«aetleal aehoob of inHrao- 
lioalbrmaniyiaipoilMitltMtairaBflf nihraarflforatioa. Itwia 
in the brains of men fomlliar with such aurronndlnga aa Ihey 
fiirni>li, anil prufn ient in «\ich art* n* they represent, that tli« 
idea of Ihi^ ni'Hii rn railway was lir^it cuiireived, and it ii4 largely 
through thu conliiniiius elfur!* uf a Imig linr i f Hurihy fw- 
ecKsors, who are connected with railway sliops or niunufK- 
turing establishments devoted chiefly to the produetioa of nit 
way macbineiy or auppliea that nnmerout imprDvemaBta have 
been rapidily made. Aa diflkulty alter dilAoulty haa aiiso^ 
and one new requirement has succeeded another, many of tli« 
nuM<t intricalo pn>bleni» involved, and especially such as relsie 
to rolling stork, have been worked out in the fhoj.*. 

The world hiia been betiefited tu an immense extent by the 
labors that have inereaaed the powers and improved the ma- 
ohinery of locomotivoa and cars, aitd a laigo proportion of such 
inapovamenta have diiecUy or indirectly either originated or 
bean advanced tonstaloof praetieal utility In railway abopi^ 
white sobetanlislty all the labors required to keep rolling stock 
in ^M irkiiii; 1 1: :lr r I r. ■■ h. i ii (i> rf irt:ii'il in t!n ni , 

IjilHir-savmg niacliim.iy iiRan* a j;reat ileal in the United 
Stalesi, and there are no departments of !^nhl^try in which it 
haa a deeper aigniticaiico than in matters connected with rsit 
wsys, railway shops, and the manufacture of aril else 
for railway uae. In the last-named oatagory an ima 
her and variety of thing* are embcaeodtaa they hMladenotoB^ 
prime no eaaitics auch as are oaad lif ndlways, but subelanlially 
evcr}-thing needed in the caaebrnetion, omamenlation, aod 
furnishing of dweiUngn, oflkai^ and ] 



or rACUJTtra i oSfam cTMs and ketaiii^s. 

Tho moat oxtamive sfaope, which embrace facilities for con- 
atraedon aawell aa ieiiair%aoaMtiaMa induda^ in addition to 

other departments, tbofoiUowiHg^ L A waohino ahop, con- 
tiuning tools for alt ctasaoa of machinowork. S. A bcnler shop, 

containing u 1 ii. -:rali!e fa< ililies for WlUlfccturing i r r< [ iiir- 
ing loconioli\e bmiera. H. An erecting shop, for piil'.iiig U> 
gether all the diirerent parts <if a locomotive. 4. A foundry, iu 
which casting* of I<K'onioiiv. <, cars, and general castings are 
produced. 5. A vise shop, uwl fur the lnii.-.bing work of parts 
uf locomotivca, and various foiginga and casting A. A tobe 
shop, in which tubes used in looomotivea aretaatedor nfMdrad. 
7. A h!iirk>iiiith rh ip, in whirb there are a number of foi|(S 
ami heavy di aui luininicrs, anil a largo amount of besvy lbr|^ 
ing is done, A wlierl fliup, in which locomotive and ti rul-T 
whceU, and sometimes car wheels, are furoished and mounted. 
0. A pattern sliop, in which paUems are msnnfaetnred and 
stored. 10. A paint shop, in which looomotivea are patetcd. 
II. An oil houae, in which waste^ oiK tallow, Ac., oaad for 
I lubricating or illuminating purposes are prepared, stored, and 
J arranged for future deUvery. 12. Bound-houseo, provided nith 
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tani>taUe>, nidiatii^ Imka, hjdnntic jackx, and wiooa lu-avy 

ftllil light iJMilw iwrii in in.iVnii; .«jirc<l_v rrp-iirs ■ if li m i in. ii.i , cs 
at tini(» whi'ii llji'ir ci luii'iiiii is nut iiiiij:iircHi (o an cjlU'iiI 
neretwary Ui miuire it k< im r.il ovi!rliauling. 13. A tin »ti<ip. 
for maaafacturing or repairing auch light gJioct iron and tin 
WHk W fbmit pani of a loooootifv, or oil can* uaod in oiling 
eaa tad loeomodTaak li. A atouu tnuubr uUo^ which pto- 
TidM &«iHti«a Ibr the oonvmient movement of toeonolivea or 
c*n from one shop l<> anotlirr mijiicptiJ sliop. 15. A testing 
department, in whirh tlic ^trt^ iiL,-!!) and dther <iUHlilics of rails, 
boiler-pliilc iron, car axlrs, luiiric.iu'..^, H:i(l variouR suppliea and 
materials arc toi>U.-4l. IG. A «hop used fur rop&i ring and con- 
•tmcUng freight ran. 17. A paasengcr car erecting ud re- 
peinng aboipi 18. A planiog mill, eontaining a number of 
«ood>«orkiiig madiiaee. 19. Bstenavo bla«&imith ehoiM, Ibr 
mahtng or ri'pairini^ iron work of freight or paasenger can. 
20. Gdiinpt shop, in which the fine wood work of passciiger 
cam ia rii;ii!i\ l'I. A niiu'nin»' nhnn, in whirh licjivy nu'Lillic 
work, comieclcd cum, such as wlifeln, axk-^, itc, is made, 
fitted, arranged, or repaired. '£i. Car-painting' ami upholataijr 
•hops. 28. Baud bouae. A ahop for air brakci. 

The above Htt embraoea a mere eaanention of a number 
flf flw toadlag kbkb «f •bcpa or dqpartmMiti at Alloona. 
nere are bcndee general oflloei and extenriTO drafting rooms 
in which Ihp (ictaili i.f new wnrk ;iri' i';u. Tilly .Ir^ipticil ftinl 
working jilaiis ure |irij]iuriHl; unJ m vituI iii.purtant iii']iiirt- 
men'..^ not niinic^i in llu' li.ht },-ivfn uIkivo. i.-ji Mniitii; ii oi\r-w tifol 
Ibundr}- in which many whcols are mode daily, and a shop for 
manufacturing and repairing telegraphic instruinuuls and np- 
pUaooea need along the line, eztanaiva lumber abeda and 
booaoe fbr diTing and itoring himber. 

Thorti is no single combinntion of railway shop fitcilitics in 
tin* Lounlry covering no wide n range and extensive capacity 
ai« the works at .Vltoon;; alu ii a fi.w yiiir?! ngo, cxtcndbil over 
an area of 123 acrei*, fnrnwhed employment to 4,-'j<X) men, 
but there are countcrparla of some of their principal char- 
acteriatlca at a number of other plaoaa A tarn lailwiiy abopo 
havo made tliiai* aol aaada a* Attocoat ottdMfriharlHuid, 
each of any one of many abopa contains only a imall propor- 
tion of the machinery aiid department* combined there. 

As a niie there are ehopia of coi>»iderAblc importance, in 
which repairs of cars and locomotivitt are made, at or near the 
heaJquartcrs of each division of each railway, and the average 
length of auch diviaiooa on some lines is but little more than 
on« bmdnd niki. Thm an also some shops fur making 
nlnor lepaim at poBli wbidi are not located near head- 
qtnrim of divWoiU, and th* aggregate nonhar of n^way 
•Iwpa of all gndaa mna wali tip into 



huuao, by night or by day, without materially dlmininhin^' the 
amount (if si nici' pt rfi rnn-.l hy a locoinotivc. Tin l iTi clivc- 
ncsB of tlif liilH>rn ijf a n'^' " luiinlwr of fihopnirn lias Ix-cn 
materially inc.'<'».'<i'il hy ini|irovrinrntj' in tixils hiuI iiiliiuiims 
to their number. Much of the work formerly done by files, fur 
instance, is now done by emery sbapvra, wheels, or p Au i en, 
and year aftar year new iaTcntiooa or improTaoMBla are pm- 
fected wbicb make similar changes In various departmeote, or 
reduce the amount of auaoai dntatilir naotHHT to aooon^ 



MACItlN-K TOOW AXIl APVLIA: 

Few, if any, industrial pursuits combine IsaNtof 
Itated shops a Urger number of skillod wonkmen, a wider 
langa of meolianical proflewocsy, and » mow oafmite variety 
of powerfitl machines and apf^amm, then laidinf oondnuy 
tion and repairing raihraj diope. PisCMliOMl bave arisen 
from time to time in regard to the extent lo which new con- 
struction bhimlil Inj attcinptcd in them, hut tho iu'ci>.-;iy iif 
great capacity for repaint is universally adinittiMj, as it would 
bo practically impossible for any important railway company 
to conduct tranipoirtatioo in asatisliwtoiy or anooeeiAil manner 
if adeqcnte pravlalon WW not nude fiv tbo ipaa^sr and ddnfU 
repair of cars and engines. TbeynnanllwItOKMayadthlllia 
and injuries; attempts to keep them mnning when they are tn 
a seriously defective condition are eithe r impracticaMi' or d.xu- 
gerous; and any conaidcmble loss of time in Tonkin^ r>'p:\in! 
materially diminishes revenue. 

To repair detective rolling stock as speedily as possible, and 
to keep It in (OOd ranning order at all times, are objects of 
HQNiHia imporianea^ and tlia praUems invotved have received 
■o much intdligent consideration that modem methods repre- 
sent great advaniTf. (">nc of tho numt notable i.-i tlie intrcHluc- 
tion in progressive Khops of templet ^yl'l<■nll•, .to arrun^ji'd that 
exact duplicjilea of a niiinl>f r of liie particular parts of an en- 
gine sabjcct to injury are kept in stuck, and when a dieiaster 
happens comparatively little delay occurs; and there is an ex- 
to( the lanfa of raipain that can be nada in a rounds 



plish given results. 

Till! men a:i<l mm hincry i riifil lyn! inllsl deal with many 
ponderous aub«tAucei<, and adequate agencies arc provided for 
lifting, moving, handling, ahapii^, cutting, shearing, drilling, 
Bttiqg^ horiiVf ptwtnt. pnnehiag^ aawing, taking wheals off 
axlaa, patting wfaaelB on axleik and mofifiring in all desirable 
ways bulky masses of wood, iron, steel, brass, and other Btatalai 
The hardest of these must lie as completely sulgect to manipa- 

liitionK lis wdihI. 

In arranging large railway fihop* and providing ihi tn with 
desirable fiu-ililies, the forces prense^l into service embrace air, 
water, fire, steam, electricity, and many classes of powerftil 
machinery. Air is a vital force in connection with blowen usad 
to increase draughta in blackimiths* Cufea. One lai|a Uowir 
properly arranged ts ■uillelent to provide all the enrranla of air 
needed in a cnn-'idrr il li' n'lmlicr of forge.^. The blacksnnth is 
one of the Ino^l imii^jM njablu of the eniptoye-', as much of the 
iron work niu~t be lieutid, but tho anii.nt,t if IjiIkh he \-> able 
to perform in a given perioil, in compari«on with old-faahioned 
nieilxKis, hiis been greatly increased by the blower, which, 
driven by machineiy, does away with the hand bellowa. He 
is also greatly helped by steam haaunanof TariooaaiaeBand 
dimensions, a weight of several tons bang not unnsuol, adding 
immen.<«ely to the force of blows made upon heated iron; 
shaping to<ilH or iinKlel.i which render effective a8!«istAnco in 
giving dr.sire<I shapes; shears or combined shearing and punch, 
ing machiniv, and varioaa Other devices. Air and water com- 
bined Aimiah the inotiTO powar tat a number of hydnmSo 
nadiinea and tooH vaad OK t an al Taly In pbHIbk on and olf 
wheels, in lifting upper portions of locomotivea or oara while 
tliey are undoi^ning repairs, in lifting or snstidning heavy 
weights in foundries or other shops, and in several important 
elanws of riveting ojverations. Hydraulic niai hinery is one Of 
the few things more extensively and 8iicces,>fiilly utilized in 
railway operations in England than in the United States. The 
machines used in — Mfct™ Aope and other departments are 
usually driven by ataaa powar, and much ingenoi^ liaa baan 
displayed during late yean in improving the devicea tor Inp 
creasing tl^c lunonnt of available power taken to each desiiod 
point or luuchine, and also in tniustnilling steam powof tO 
tools which can be freely moved from plare to plare by tiexible 
shafts. Systems of electric lighting have been cxteniiivcly 
adopted in railway shops. Cranes are provided for readily 
nunfiag heavy maaiaa firom point to poinit ao«« of wbicb have 
aeapaidiy Ibr fitting fton twanty-lve to thirty tooa. Vawor 
none of th« important modem improvomenta, relating to 
methods for applying any of the standard forces to machinery, 
or t<i improvements in machines, which could bo rendered 
useful in railway tthope, have failed to secure, in them, au ex- 
tensive reprenentation. 

Railway machine shops, in wliioh cold iron, steel, or other 
mrtala ara manipulated, have been aoppUed with nomcroua 
VBllettea of mnrhiwoa Md tO0l% indndiiq; bthos of various 
sliea and styles, bolt and out aemrtng machines, drills, presses, 

drilling and iKjring machitie^i, milling machines, planing ma- 
ehinca, punching OJid shearing niaciiines, chaping machines, 
and slotting machines, in many of \vln<'h impn>vements are 
frequently made, and great odvatices have been achieved in 
the woodrworldng machinery of car shops. 

A large proportion of lailway-ahop npalia lalata to 
ning gear, and aa wfaeela are aura to wear ont or 1 
defective nfler a comparatively limited amoimt of iei'»ica^ 
they must be taken off or put on axles, an operation that Te- 
HUiriM ;in exercise of liydraulic force supplied by liydr.c.ilic or 
liydrostalic wheel prcaies, which commonly apply tu car wheels 
A praaaora of about 90 tons, and to locomotive wheels a much 

W about 80 tOSia. V* >« «il«t»i« j«i that, mtarm ui 
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the wheel prewcR are capable of exertiDK a pressure of 160 
tons. 

While many of the mnchinM, toola, and appliaoces u«ed in 
railway Bhopa arc also used in ahops of vnriniis olher closaeo, a 
considerable number are used exclusively in manufjacluring ur 
repairing rolling stock. lu brief, it niiiy bu &ud that cxltinaivo 
railway shops eoulain, in addition to such aid^ as arc peculiar 
to their own rcquiremonts, nearly nil important classes of 
machines and tools used by workers in metals and wood. In 
uddition to appliances to which brief reference has already been 
mjule, there are ("Uitionary Btram-boiler riveting machines, and 
stationary and p<irtuble builvr-riveting machine*, which not 
only gn'ally increase the ntnouut of work done, but improve 
tlie quality of the riveting. There are machiuea or apparatus 
for bending, setting, removing, and facilitating the heating of 
tires, and one of the most striking operations frequently per- 
formed i-t the fai>tcning of the thick fteel tires of loconiotivos 
to the whifcl^, to which they are applied by shrinking without 
any mechanical atlaclimcnl whatever. Ttie method of per- 
forming thi:t upcriitiun, which represents a notable advance, 
haa been de^criU^ lu follows: "The tiro is bored out anuiller 
than the periphery of the east-iron centre is turned, the ditfer- 
once being always one-ninetieth of an inch per fool of diameter 
of tire. The tire is expanded in a heating furnace, and when 
placed on the wheel it i» cooled by water." There are rail- 
drilling machines, intcndtil specially for nuiking the holes for 
the joint boltri near the eiuU (if Kteel railH. In addition to cur- 
whe<;l-boring mills, there are wheel-quartering machines, on 
which important labors are performed on locomotive wheels ; 
uf all sizes, including the largest, and axle lathes in which iron 
or steel axled can rapidly be reduced to desired dimensions. 
There are machines and bursi for boring locomotive cylinders, 
tluc-clcaning machines. cjir-box-l<oring att.<ichmenta, portable 
drilling niachinca for drilling holc« in locomotive smoke boxes 
and cylinder flanges, and machines for turning off crunk pins in 
poaition, and while wheels are under an engine. In addition 
to numerous turn-tablea at many points on railway lines or in 
round-houses, railway transfer tabled, intended to facilitate tliu 
tranf-fer uf Cars ur locomotives from one shop to another, are 
used at extensive ahops. 

Each class of important ahops ia a centre of mechanical 
labors, progress, and improrementa, embracing a mechanical 
world in itself. In the machine tools and other appliances 
used the United States lends the world, and il is largely on 
account of this superiority that American cars and locomo- 
tives and the beat native metho<U of manufacturing and re- 
pairing them have gained a corre-sponding supremacy. 

An illufltratinn of the claflnea of machine tools and wood- 
working machinery used extensively in railway shops is ftir- 
nished by the following lists of articles for which premiums 
were ofTereci by the Cliicago £x|>u«iliun of Railway Appliances, 
held in 18S.1:— 

Tron^Worlcing Machinery. — Display of iron-working power 
tooU, nut ieiss than six in number; nxic turning machinery; car- 
whcel-l>oring and turning machine; six-spindle drilling ma- 
chine; hydraulic-wheel prca*; wheel grinding or trucing ma- 
chine; iron-planing miu-hine; iron-crank shaping machine; 
screw-cutting-engine lathe; upright-drilling machine; radial- 
drilling machine; milling machine; bull-heading machine; bolt- 
forging machine; bolt- and sorcw-cuttiug machine; nel-»crew 
machine; gear-culling machine; power hammer; power punch 
and shears; pliuier chucks; univers.il and independent chuck, 
over 12 inches in diameter, universal-lathe chuck, 12 inches 
and under, assortment of lathe chucks; assortment of planer 
chucks; expanding mandrel; flexible mandrel for bending pipe; 
adjustable lathe mandrel; difTerential pulley blocks; machine for 
testing quality of metal.t; machine for testing strength of metals; 
drop press for stamping and forging; display of emery grinding 
machiner>" display of machinistit' hand tools; display of ma- 
chinists' vises; displays of taps an<l tlies; nut-tapping machine. 

Wootl-Workinrf Machinrry. — Display of W(M)d-w(irking ma- 
chines (not less than six ); limber-dressing machine with capa- 
city of re<hicing 16 inches wide and I i inches thick, on all four 
eide« at one cut; planing and inateliing machine, to plane 24 
inrhe-f wide iiiid »i:iiler, :iiid imt tiiutch tliHii \'2 inelu "; , 
flouring and beading macha)e; dimension planing machine, | 



with carriage and roll feed for dressing out of rind and sir. 
facing; Daniels or Traverse planing machine; double-surfadn; 
machine to dresa on one or both sidee, 26 inches wide taii 
thick, and under; surfacing machine for smoothing purpo*t<^; 
band-saw machine for general work; band saw for resawing, to 
resaw 24 inched wide and under; cutting-off saw machine, wiili 
traversing arbor for timbers; bracket cullingKiff paw machine, 
with traversing arbor for limbers; railway cutting-off saw ma- 
chine, with traversing arbor for timbers; carriage cutting-off »»« 
for cabinet work; ripping saw with elevating arbor; ripping n« 
with stationar}' arbor; etlging-saw machine; reciprocating Ki« 
for scroll work; rotary-car morticing and recasting macbitir. 
reciprocating morticing and boring machine; cabinet morticing 
and boring macliine; reciprocating blind- morticing and boring 
machine; one-spindle horizontal boring machine; two-»pindt« 
horizontal boring machine; three-spindle horizontal bcjringmt- 
chine; radial horizontal machine; one-spindle vertical boring 
machine; two-spindle vertical boring machine; three-spinillc 
vertical boring machine; automatic car-gaining machine; m- 
tieal car-tenoning machine; universal tenoning machine, with 
movable carriage for timber work; tenoning machine with 
copes for cabinet and general work; universal sill and cuttiag- 
off and boring machine; vertical spindle-shaping and edge- 
moulding machine; single spindle and edge-moulding atid 
carving machine; universal wood- worker and moulder; siraigbl 
moiihling machine to work four sides; surface polishing ma- 
chine; surface scraping and fmishing machine; automatic kaifc- 
grinding machine; wood-turning machine for pattern maken' 
use. 

In addiUon to these iron-working and wood-working tool*, 
premiums for sundry other things used in railway shops, or 
which form j>art of their equipment, were offered by the Chi- 
cago Railway Exposition, aaide from the wide range of woodn, 
metals, furnishings, materiaU, and articles wholly or partly fur- 
nished which form parts of cars and locomotives, or are iwd 
ill making and repairing them. In this class may be included 
systems for lighting depots and shops by electricity, leather 
belting, rubber belting, fire-clay brick, cranes, hydraulic jacks, 
lever jacks, portable forges, tire heaters, turn-tables, powtr 
blowers, hand blowers, &c. 

WOBK DONE ly BETAIR BHOrS. 

It is the business of railway repair shops to keep rolling stock 
in sufBciently giMxl order to render it improbable thntaccidenif, 
delay.i, or damages to property will occur on account of de- 
fects. Accidents attributed to lm<l condition of equipment rep- 
resent a considerable percentage of those reported, and tli« 
causea specified include the following: Broken wheel, brokra 
axle, broken truck, failure of coupling or draw-bar, broken 
parallel or connecting rod, broken car, loose wheel, fall of 
lirake or brake beam, broken tire, boiler explosion, cylinder 
explodion, miscellaneous breakages of rolling stock. Suih 
classed of accidents would be much more numerous if in- 
spections of cars and examinations of locomotives were nut 
frequently made, and necessar)' repairs completed as quickly 
as possible. 

Repairt of Can. 

Tlio code of rules governing the condition of and repairs to 
freight cars, used in the interchange uf traffic between connect- 
ing roads, specifics in detail the defects of cars. They art- 
divided into two classes, viz., first, those which render the car 
unsafe to run ur unsafe to trainmen, and which, on accjiuit of 
such defects, may l>e refused by a connecting road, and second, 
defecta which are sufficiently serious to render desirable speedy 
repairs, thai may be made by the comfwuiy receiving the cars, 
at the expense of the owners, but which are not of a charact<'r 
to render movement necessarily unsafe. 

Tlie defects which justify a refusal to receive cars under tlie 
rules adopted by the Master Car-Builders' Association, in June, 
1887, are as follows:— 

De/ecit of Whtdt. 
a. Worn or slid flat, exceeding 2J inches iu length, or diam- 
eter. 

6. Worn flange, flanges lc«a than 1 inch thick, or having Hal 

vertical ."urfaces, extending more than 1 inch from treail. 
c. Wheela cracked ur brokeu iu uiiy uianncr. 
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d. Shelled out; wbccln vriih trwidi defeotive on socount of 
«ifcul*r pieces •helling out, laaving rottod, iUt qwta, dMpait 
■It tin edge, with nised centM Wbaali miat not k« «hi> 
dMuied from thu oMMb obIm tin tipoto «n o«w ^ iodbwio 
hngth, or dbuneier, or mv ao nnnerotii u to vaAmgu the 
■aTety (if ttip whcc'Ls. 

Wheels with li)ngitii<)iiuil ^t•an\K 'iii trcaiLi H im hoa long or 
more. 

/. Wheels clippett on the rim, leaving tread !«■ tbaa 8) 
incbet in width when mWMUlwd from th* lluf* aft • point | 
incfaai aboTO tread. 

f. Whaata whh flangea chipped, m> Uiat they ar« iuimA to 

Ttttl. 

h. The determination of flat «pota, sharp flanges, thin flanges, 
and chipped tnadt ihall b« aide liy aganga of lha ftdlowing 
form: — 

In Ihia 8M||* tba {-inch dimenatona are '*»'>giwl taooe inch. 

i Ailet bent or villi joonalaenV 

i. AiOm irith jnunala «r Im diaaalar Umhi Um feUowing 

Umils— 

M.OOO.pottndeu', limit. .H 

SO.OOO-poand ear, UniL t| 

M.OOO-iwiimd car, limit. B| 

M^On^-pooad car (or I«m), limit. ,...11 

Dffefit of MoutOinff Whedt on Aiim. 

k. I.,ooe€> whwl. 

/. Out of ganKC, or whttU llml measure leM than 4 feet 5 
inches or moro than 4 feet 5] indMI botnailt flangl%orlMa 
than 5 feet 4 inches over treads. 

CiMtBMjrbatelknedir tbeirwbaaii aM«ml«i«lMn4Jlwt 
Sindiai or mon thandllMtfilineheihor if lMtlMn5feBt4 
iadiai on the lover line. 

fn. Brakrii in had order. 

n. Bmkc wIiih-Is, stepo, laddei% or mming boaidi in bad 
order or in-iociirely fiirtened. 

0. Druw-l>ur« or attachments in bad order. 

p. Draft alia or draft timhan apUoed. 

lalemMdiataoroatiidetnb recently epHoad In a manner 
nolpreacrihcd by the ru!c«. 

r. Leaky roolii on merchAndiM or grain cars. 

«. Doonwhieb am not mflleiMt prataoliaD ^ainrt An or 
•loraia. 

^ nM^' or genemlddbeiiofbodliaflrlniek^vUdi tender 

Tbe peroentafB of the float of vaitone deaMe of npelia to can 
diftn materially on different roads, and varies nmtorially witli 
the claaaea of cars. From a variety of inforniatioii tlio con- 
cluKion ii dnnvn by A. M. Wellington, in liii work on the 
Economic nie<iry of the Location of Ilailways, that on freight 
cars ibo average percentage ia very nearly aa follows: Wheeli>, 
ao per cent.; ajclei^ h«ua«e, and axle bozca, 80 par cenL; ^linga, 
lOperecnt; tmcilEfhuneaand llUinp,5p«reent;total track, 
W per oanL; hiBltei!,a per ecntjdfaw-baii, 10 per cent.; nillA 
and attadimenta, 6 per eeot; ear body, painUng, Ac, 6 per 
cent.; total, 100 per cent. 

The cost of rejuiirs of pnwcnger cars, in proportion to mile- 
age run.diffcra fn)iii t luircrs for freight-ear repair* diiefly in 
the ozpeoae of decorations, interior fittings and pffintingi 
Jiepain oj L<jcomolive», 

or tho repaiia of looomotivaa and tandan^ A. V. WUHngton, 
in the work refbrred to abof«, eonehidca fl«m a mifetjr of data 
that "the total cost chargenMc to repairs of rnginea, indwBng 
removals, may be distributed about aa follows:— 

Varaau. 

IhabaihrandltaatlaiiHBaBlBiiqniNeibaat...,.,, s 

na raaaing gear aad Jtowa (of which tha AMBwaomnaca ivy 

liltle,iaygparaeat.) » 

VgraMwhlDeiypMipcr. W 

lhaBM>aBiiafa,flt(iagaiaBdpaIatti9 12 

Thaaaoha bc« aad a W a oh aiaati. S 

Total of eoRlna. 87 

The running grur <'( Imilcr ft 
Tankaad body of tauder.. 4 

iUO" 



There ace so many thinp aboat a toeoauitivo MaUe to 
danngemant, that repaira are freqnenttf neeaHeiy, eepedellj 
efker therbeve been In terviee foraCtvjmmi Ofthohxo- 
motive! of companies engaged in extensive operatioB% neon* 

aiderablo percentage, usually not far from 17 per cent., are in 

the hhopf for r< puir^, nnil tho average <■<»<■, i f m: 1, n p.nirs per 
mile run ha-H vivriol nn diirerent lineji, from live Ui eijjht centa, 
DETARTMEMD FOB TfSBTIXO MATERIALS. 

Tlie disposition to establish departments, connected with 
oeotral ahopa, in which various materials, parta of rolling 
etock, steel nili^Ac.,flould be aalqeGted to snndijr taatiy in> 
doding a chemical analyila In some inalanecs, has been to • 

moderate extent incre««in>; during Intc years. Tlie general 
practice continues to l>e to rely chielly ujion the reputation or 
reprcM tit.ition* of the inanufaclurcr, or tectn and inspections 
made at the place of manufacture, which arc frequently but 
not univenially elab<irate and satilfUtOlT. ^ ^he physical 
teats and machinery used ai Alioona, comparatively soon after 
its department of physical tests was organiied. Dredge's Hiatoiy 
of the Pennsylvania Railrond, published in 1877, says: "Iteon* 
tains two (eating maehinea, one of which is supplied by Meesra. 
Fairbank.^ <t Cm. 'I'lii* rnarliine i.i <Ie>i^iiiHi to ii si mfttcrisl to 
a strain of 50,000 pound.', and 1^4 ii(l!<pt<-il only fur tensile and 
transver!i<> strains. The machine liaj ii m nio for reading abao 
lute deflecliona or extensiooa to .01 inch, and is supplenieoled 
by a vernier wUeih gim reefnge to jMI inob. Ifaeanieoaenli 

whidi are almost of tinilbrm sise, and a percentage of eloBga* 

tion is tluiH oliliiincil I 'M .T ilcfiiiite length. The diiinieters In 
widtlw of Kiniiilcs .lie caiifiered l<j .001 inch. When deter- 
mined, the load ]>r<Klii( ing perninnpnt net, and tho tilliniato 
strength, are stumped upon the saniplo, which is indexed and 
placed in store. Tlieprincipal materials tested fortensilestrength 
are inn and steel bars, east iron from the shop fbiuxlries, 
sled Iwiler plates, sheet iron, phosphor bronie, htim, and brake 
chains. TIio tests for tmusvenM) viruins arc principally confined 
to cast iron, from the general and the wheel foundries; u»ually 
f ill.- h.iniples from tlu! tariiier and two from the latter are 
tested daily. The pieces are all 15 inches long and 2 inchea 
sqaace^ and are put into the madiioe Just as they come from 
tbeaaiid. Tbem test pieom are ran Ikom different ports of the 
seme eupelncfaugeei end thegr beoken Igr the eppBeaHon 
of a load in the centre, the bearings being 18 inches apart. 
The average breaking weighta of the wheel mixtures, contain- 
ing 10 per cent, of ^t>'.:, I- L'l.OOO pounds |H'r square inch, and 
the tensile stren^'th is iili;>ui the same. Tho strength of tho 
samples taken frou: > uLuue cylinders, wheel centres, &c., ia 
generally about 14,UU0 pounds per square inch in samples ftnt 
taken from the enpola; about the middle of the chaige this 
increasee tO ItflOO poundi^and risH to ISflOO poondaat the 
end, where the roeUl ia mneh harder from the mixture ttsed. 
These stronger irons .ire crnploye<l for spiviiil piir[int.i -', •iui h 
as brake bloi k.t, Sec. Tlie tensile !(lrenglh of all naniples ia 
about the pAtno llic triiiisVirse slreiiirths given aliove. 

The second testing machine is for recording torrional strains, 
and was designed by rtofcasor R. U. Thurston. This machine 
produces during its operation » diagram indicating the value 
of tiM teet An oiditiate to the cnrve, perpendionhv to the 
datum line, measured at any point, i^reaenla the moment of 
torsion at that point, while tU distance on the datum firom 0 
indicates the angle of tfiri<ion at that fioint. The point of de- 
cided change in the direction of the course, a short distance 
from the commencement, marits the clastic limits <if the test 
piece, and various other result* can be deduced from the dia- 
gram; tbiie the degree of tooghnemia indioelod, the laaiBaBeo 
is shown by the area of the diagram, the bo m ige Mlty of the 
test piece from the tenof (beeumbend nlsaticity by qco>- 
sionally relieving tlio aenpleof etnin* end noting thodeviathm 

of the pencil. 

Belonging to the same department, but in another part of 
the works, is the tcatiqg machine fur car axles. These are 
placed under ndrap,anpportod on bearings of cast iron, G feel 
apart from eentra to centre. The drop^ which weighs 1,640 
pounds, strikes the axle in the middle of its length, 

I i;us<-il in vertical goiile.-* I'V A wire rope jias'-int; nri und a 
[ at the tup. An old kicumulive is eiupluyud upon t' 
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In tMting axles ono ia solectcd at mndom out of every hun- 
dred, aud if it »tai)dj tko itxl the lot ia accepted; if not, they nre 
all rejected. For the steel paagenger-car axles the required test 
i« that they »hall withstand 5 blows from the l,fl40-pouiid 
drop falling through 25 feet, the axle to be turned half round 
after every blow. A Minilar percentage of the steel freight-car 
axlea is also placed under tlie teat, the re<iuirement being 5 
blows from a height of 20 feet, and for iron freight-car axIca, 3 
blows at 10 feet, and 2 at 15 feet 

Lubricatits are also tested in this department For (his pur- 
pose a journal 1-^ inchc« iu diameter, and running at a ipecd 
of 2,200 revolutiona per minute is employed. The journal ia 



placed horiiontolly, and from it depends a pcndalum with an 
adjustable weight This pendulum ia supported on the journsi 
by bnwa boxes, which can be weighted so as to bear ujion ihp 
journal witli a pressure varying from the weight of the pcodu- 
lum to 210 poumls by means of a spiral spring. The bnuv 
bearing above mentioned has act in it a thermometer, and ia 
testing the lubricant a given quantity of oil is placed in Om 
journal, and the pressure is adjusted aa desired." 

From time to time other articles than those named bbovt 
have been added to the lists of things tested, including ooal, 
paints, (he zinc aud sulphate of copper used in telegraphic •e^ 
vice, aud alao the air taken from paaacngcr cara. 
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BRIEF reference has been made to leading improvements 
in the important features of railways which are atationary, 
including permanent way, stations, signals, culverts, bridges, 
ahopa, and terminal facilities. In coeit they form much the 
most expensive portion of railway systems, and yet they yield 
no direct pecuniary return, in themselves, of material conse- 
quence, until they are quickened into earning power by cars 
and locomotives. 

Railway companies spend enormous amounts of money on 
a variety of indispenjiable adjuncts for the purpo!<e of extract- 
ing cheap labor from cual and water, converted into ateam, 
and for making thia o|>cratiou a poaaiblo source of profit by 
the peculiar nature of the busincas undertaken by all operat- 
ing companies, which ia the manufacture of transportation, in 
large or small quantities, to euit the requirements of purchasers. 
To make coal and water work cheaply and effectively for the 
furtherance of the desired end it is necessary that a reliable 
ruad (if an appropriate kind should be constnu'ted and kept iu 
good ortler, that an abundatice uf vohiulea should bo supplied, 
and that the complicatt-d nicchauiiini of lucomotivos should be 
rendered available at all desired tinioa and places. 

Tlio locomotive furni»bc8 the motive power of movements 
made on railways, and few of the oxiating linos would ever 
have boon constructed if locomotives had not been advanced 
to a high stage of development 

Relatively speaking, and referring to the condition of all 
lines in the United BtateH, raibrr than to those which have 
done mo6t to improve permanent way, l(K'<)motives and curs 
have been improved much more rapidly aud generally than 
railways. The special excellence or superiority of the railroads 
of this country, iu comparison with those of other countries, 
mnsiMs in rolling stock rather than permanent way. Many 
details of the latter continue to be, on numerous roads, de- 
plorably deficient, but much has been done to compensate for 
auch deficiencies by the extensive use of superior cars and 
locomotive*. 

Thia country has, to a much greater extent than any other, 
been 

THB I.AUD OP IXXt)MOTIVIS IMrROVEMENTS. 

A variety of influences have contributed to thia important 
result They include the fact that more locomotives are used 
here than in any other country, that nearly every locomotive 
uaed on American soil for scores of years has been of home 

luaimf.i<'liir<>, tliat IdCuninlivcB nr<! of ll.c few things rc- 
ijuiriiig in prodnrtion a targn unxtnnt uf hkilU-d lalHtr (hat hnn 
I'l'cn cxtensivoly «'X()ortL'd, (lint *pc«.iiil iiccw-fitic* fur new de- 
ai^'UH and ii!t4'ruti(ius or iinpruvcuu'iit:* uf details have been 
dovnlnjird h<?ru on nccotmt of exccswvo competition niiJ 
phiMKinicnully low n\(cs, and that an tinusnally large number 
<if estil>lishnicnl)«, including shojw of niilway compnniei>, as ^ 
well 11" wnrks specially devoted to (lie nianufucture of Iwonio- 
tivr«, bttvu bcuu actively enpau'i'd for yeari', in cffordi (o di'vix- 
iniprovcnicnls of varying i-innilicuncc The cirec(ivcneiw of 
these conditions is materially increased by (ho imusually large | 



number of places or shops at which a practical test of any im- 
portant new idea can l)e 8ectire<l, the magnitude of tlie work 
of making locomotives for home and foreign use which ptei 
on annually, subject to tlie fluctuations between periods cf 
adveniily aud prOKperi(y, keen rivalry exis(ing b«(ween ronie 
of (he varioua loconiu(ive works, and the uncitaaing elforttof 
skillful dcsignera connected with them and with railway sbopi 
to meet new ret|uiremeu(s. 

LOCOMOTIVE MANUFACTURISO ESTAnLISHMEXTS. 

Tlie following lial of (he locomotive builders in the Lnited 
.States and Canada forms part of the contents uf the Natioul 
(Jar and Locomotive Builder .Supplement, of July, 1887;— 

Baldwin Locomotive Works, Philadelphia, Fa. 

Brooks Locomotive Works, Dunkirk, N. Y. 

Canadian Locomotive and Engine Company, Kingston, OnL 

Cook Locomotive and lllachine Company, Paterson, N. J. 

Dickson Manufacturing Company, Scranton, Pa. 

Fleming & 8<,>ns, St. .Tohns, N. B. 

Grau( Locomu(ivu Company, Pa(emon, N. J. 

Grant Iron Works Company, 222 Fremont street, Ban Fran- 
cisco. 

Hinckley Locomotive Company, Boatou, Masa. 

Lima Machine Works, Lima, O. 

Manchester Locomotive Works, Manchester, X. H. 

Maaon Machine Company, Taunton, Ma«ei. 

Mount Savage Ix)comotive Works, Mount Savage, Md. 

New York Ijocomotive Works, Rome, X. Y. 

North Pacific Iron Works, Seattle, Wasliingtim Territ4>r)'. 

Pittsburgh Lt)comolive and Car Works, Piltabuigh, Pa. 

Porter, II. K., Sl Co., Fittsburgh,'.Pa, 

Rliude Island IxHfomotive Works, i'rovidenco, R. I. 

Risduu Iron and Locomotive Works, San Francisco, Col. 

lioauoko Machine Works, Roanoke, Va, 

Rogers Locomotive and Machine Works, I'aterson, N. J. 

Schenectady Locomotive Works, Schenectady, N. Y. 

Taunton Locomotive WorkM, Taunton, Mam. 

Tanner & De Lancy Engine Company, Richmond, Va. 

Virginia Iron Works, Norfolk, Va. 

Wyoming Valley Manufnc(uring Company, Wilkca-Barre, P». 

The Census Report of 1S60 gives (he following list of luci"- 
motives made by railway companies at their shops dtiring the 
year ended Juno 30(h, 188Cfc (Antral Vermont, 4 Cheshire,!, 
C<ini-i)r<l, 1; Cunncrticut and Passumpsic Hi 
1; Norltiem of New llani|t-V ' ' ' i 
and Olito, 2>>; Cleveland, Colu.i 
<rplis, 5; Cleveland and PittJ 
Kvlvania, 1; IndiannpnIiK, Pe 
and St. Louis, 2; Michigan 
and Western, 11; New York, 
dclphia at)d Residing, 11; Phila 
more, 1; I'ittsbiirgli, Fort Wa) 
ninghnmlon and New York, 1; 



hanna Valley, 1; Chicago, Si. LoQi 
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ville and NaahTillp, lO, Seaboard and Roanoke, 3; South Caro- 
lina, 7; Waaliington CiCy, Virginia Midland and Great S<iuth<?rn, 
1; CliicftRO, BurliugU>n and Quincy, 4; Cliii-ago and North-westr 
orn, S7; WaWb, Si. Louis and Facific, 8. 

As many coaipanica made no rctunia whatorcr relating to 
their manufarture of rolling Block to the Census Uureau, it is 
proliaLle that the above list conveys an inadecjuate idea of the 
number of locomotives made in railway shops. The compa- 
nifs which have made locomotives since 1880, enil>odying im- 
portant c'han(;;<»or improvements that ore not mentioned abo\"e, 
include the Poniuylvania, Lehigh Valley, Chicago, Burlington 
and Quincy, aiid Central racific. 

The necessities developed in the anthracite coal regions of 
PennsylvAnia furnished one of the strongest incentives to 
notable improvements. They slinmlated efforts to perfect the 
s}'Rtom of coupling numerous driving wheels, by which a 
marked increase in power was obtained, some of the!«e wheels 
being without flanges, which finally resulted in the conatruc- 
tion of locomotives of the mogul and conaolidalod types. They 
led to the continuous cxpertmentii which secured the complete 
Buccei>3 of the anthracite coal-burning engines. They Incited 
eiTorts to secure a coal-dirt-buroing engine, which resulted in 
iho protluction of engines of the Woottcn type. Tliey increased 
llio demand fur powerful fast pa*sengiT engines, intended for 
Uio iu hiiuliiig heavy trairvs over sti't-p gradt-s, which recjuire- 
mcnt the Strong locomotive, miuiufaclurcd at Lehigh Valley 
shops, is specially intended to meet. The work done, or plans 
c<mceived in, Lehigh Valley and rhihulelpbia and Reading 
shofis, in connection with the improvements referred to above, 
was of great importance, and the Lehigh Valley ih entitled to 
special credit for achievements connected with the doTolop- 
mcut of the consolidation and Strung locomotives, while men 
connected at various periods with the Philadelphia and Bead- 
ing can point with just pride to early successful anthracite ooal- 
buming engines and tlie Wootten locomotive. 

The Pennsylvania Railroad, with its enormous and varied 
trafTic, great variety of grades and classes of business, the mag- 
nitude of its coal-carrying labors, which involve movements 
similar to those neco(«itiit4Hl in the anthracite regions, and tlie 
complet^-neas of its shop facilities at Altoonn, has done much 
to promote substantial improvements in locomotive construc- 
tion. The other trunk lines, some of the New England roads, 
some roadi which had tmculiar requirenieuls, such as those 
existing on the heavy mountain grades of the Central Pacific, 
have mailc corresponding elforts to provide for their special 
needs. In several of the roads radiating from Chicago great 
attention ha.i also been paid to locomotive improvements of 
various kinds. 

Tho advances made include firet, a great increase in the 
niuulier of locomotives; second, a material increase in styles, 
or classes, for the purpose of securing special at^Iaptaiion to 
different uses; third, a notable increai<e in the size and capacity , 
of freight locomotives; fourth, an increase in the speed of pas- 
senger locomotives; and fifth, numerous improvemeDls in de- 
tails of construction. 

t!(CRE.V8R IX NUMRER OP UJOOMOTrVEB. 

In the number of locomotive* per mile of road there is a 
great difference between the railways of differetit classes and 
Boctiuiii', which corresponds, to a considerable extent, to differ- 
ences in volume of tmllk. Tlie general tendency is towards j 
an increase. A writer who had investigated this subject in < 
ISSTj report»Hl that at that time the four tnmk lines, the Read- 
ing, and the Boston and Albany had from 4C to fld locomotives | 
iles of ritllroiul; the other linen from 13 to 2*'!. 

7, the number of locomotives of reprcsoutA- 
nliimm was reporte<l to be as follows;— 



omotlTos. 

«;i 117 

233 

1 

1 i:t 
i.-J 

.tCi 



Truni Linet. 

HUcs. LooomoOvc*. 

BaUlmore and Ohio l.«» OM 

New York Centml and Hudson Rivw W3 HOI 

New York. Uke Erie and Watem I.OU 400 

PcnnsjrWanIa Railroad Company's roads east ol 

Pittsburgh and Erie (general dirisiODt) S,66l 1,665 

AnArueite Cbal Rcadt. 

Lehigh Valley MS 428 

Philadelphia and Readuig 1.B96 606 

Sonthcm RoatU. 

Central of Georgia I.IIS UB 

East Tenoctte, Virginia and Georgia 1,098 155 

Louisville and NoibviUe 2,m 891 

Mobile and Ohio 680 83 

Richmond and Danville roads 2,334 atl3 

Oenlrat Wetteni Jloadt. 

PilUbaiKh, Fort Wayne and Chicago 468 288 

Pittsboiigh. Cincinoatl and 6l. Luuis QM aS3 

Chicago, St. Louis and Pittoburgb 683 ISO 

Cleveland, Colambua, Cincinnati and Indianapolis 

and St. Loaii railways and Dayton and Ohio 788 233 

Lake Shore and M ichigan Southern 1 .340 63S 

Michigan Central l.(S63 390 

New York. Chicago and 8L Louis £24 108 

Ohio and MUsisaippi 623 IIS 

Roadt Badiating /nm Chiaigo in KV4<«rn, IforOt-wlem, SotHh-mtlem, 
or SoutkerH Dirtttlofu. 

Chicago, Burlington and Quincy 2,0M) 463 

adcago, Milwaukee and St. Paul 6,131 G30 

Oiioigo. Hock Island and PsciBc 1,381 536 

Cblcsgu and Alton 849 228 

Chicago and Nurtb-west«ni 4,0l9 70fi 

Ulinoia Central 2,148 368 

Northern Pacifia 2.800 380 

Union Paciflc 4.482 800 

South'walem Soadt. 

Atclilion, To|ieka and Santa Fe 2.77« 380 

Missouri Padlic 1,346 288 

St. Louis *nd San Fiandaoo 943 103 

Texas and PodSc. 1.487 175 

The locomotive capacity of the country has increased with 
wonderful rapidity, the gains being not only in the number in 
use, but in the average working of many of the new locomo- 
tives. Their number is shown by the following figures, com- 
piled from reports in Poor's Railway Manual: Number of 
locximotives belonging to railway companies in the United 
States in 1S7C, 15,618; in 1877, 15,911; in 1879, 17,084; in 1880, 
17,94i^ in 1881, 30,110; in 1882, 22,114; in 1883, 23,623; in lli84, 
24,587; in 18S5, 25,^7; in 1886, 2«,415. The number made an- 
nually is con.iiderably greater than tlie annual increase reprc- 
soulcd by the above figures. One of tlio estimates of their 
average life is from liflecD to twenty years, and a considerable 
amount ot new construction is required, annually, to supply 
substitutes for the old engines that are finally broke up. 

During the census year ending Juno 30lh, 1880, the total 
number of locomotives rci>ortcd was 17,412, and their geogra- 
phical distribution was as follows: — 

Kumber 

U«ogiaphl(m] gnntp. of loco- 

tuutlvea. 

I. Maine, New Hampabire, Vermont, Uassacbosetls, Rhode 

Island, and Connecticut 1,733 

II. New York, rennvylvania, Ohio, Michigan, Indiana, Mary- 
land, Delaware, New Jersey, and District o( Columbia.... 8,880 

III. VIiKinia, West Virginia, Kentucky, Tennessee, Missiwippi, 

Alabama, Georgia, KlorlJa, North Carolina, and South 
Carolinii 1.771 

IV. lUioois, lows, \ViM'(in!>ln, Missouri, and Minnesota 3,406 

V. l><>aisLana, Arkan»a.i, and Indian Territory 82 

VI. Dakota, Nvbru.'<ka, Koiijuu, Texas, New Mciicu, Cut'Tiwlo, 
Wyoming. Montnnn. Malio. Ttalj, Arizuna, California. 
Nevwia, Ongon. and Washington 1,444 

TolaL 17,412 

IKCREASB or CI..\flSES QV l;0COMOm'Ea. 

In the earlier <UyB of railroading the varieties of locomotives, 
IU! well as their numt>er. were limited. Many of lliose in use 
wore not designed fur special service, being inleaded for pa»- 



818 



ISCRSASED anSS AND CAPAOTt OF FBSiOBT LOOOKOTmS. 



wmgur H welT h fMght aervice, or ft>r bmling mlsad trmtns, 

maiio lip in [1 irt i-f pa^wnKor cars and pan of freight car*. 
Engiiips of tlie mme clnss were usually employe*! in switching 
iervice. In the progreM of <lcvi lupiuciit a variety of tlilTercnl 
roquinnenUi have Kriaon, cftch of which, on ft number of lion, 
ii of ■nftd«nt eeoMquaaea to nndar U deilnblo «ad «eonoini- 
mI tbat locomotivca specially adapted to each of the varionK 
claaaes of work to he done should he pnicnml, and new con- 
strni tion Iuih, to a ronsiileniUle exlcnl, responded to thiit state 
of atfiiini. On a luiull farm the hurM uf nil work alternately 
pulla the plow, the wagon, and tlio carringe, but in commnni- 
tiM wb«i« there are diTeiaifled denumda for the equine nee 
may be found the dwaHWi pony, the gigantio draft hone, the 
averaee car horse, the •crviocable carriage horaa, theflut trotter, 
and the fleet racer. Birnilar advances have been made in con- 
necliim wilh ll.e iutruihu'linn aiul extcn.-ive use of «li:.|iiuH 
varieties of Kx-omolivej, and alxiut or soon after 1870 these 
dlvenlfications began to materially increase. One of ttin dircc- 
tiow waa in the oonatnwtlon of eounomiealswitiolung engines, 
in which eervioe many loaoraottvcB are employed. Otben were 
in the estaLlUhment of broad linea of dintinction between pas- 
senger engines and freight engines; in im](rovementii intcndt^d 
to hav(! 11 finTuil I [I'l's L ..i; lli'' k'^n.ln I'r 'i-.i:mlilie« of fuel U«(.-<1; 
in Iho various styles uf |>it8i<4.-ngcr engitiei*, with reference to 
qteed or number of cars to be hauled, and in diflerent classes 
of flreigbt eogiaM, with rdinence to the weight of (raina, apeed, 
grades, eurvaa, nature of traffle, and wialion in fhe dmnuv 
tcrintica of diirerent divisions of many lines. Some manufno- 
tiirerH luive made a upecialty nf lij;ht locornolives, and other 
e-«talilis!iiiiciit-M ar(< i-ii^'.-i^icJ i/i-ini'i]j:illy in iiuikirii; locumo. 
lives to be uacd in uiineiH, huuling U>s^, Thu nut rcKult of 
ft nqmnse to the varied requirements is the production of 
lUHj aMia liladia of looorootivea, if nUowaoce ia inadft for the 
variaCloaa In liw and capacity of difltawnt elaaaea, than eonld 

rnrnir-rly hu prnriiri'd. At IIh- cntiie timo, there is a Irtrpe 
uniDiiDl of rrtiivvay niilcai;o in the L'siiteil Htnfea on wliich 
triiilie in fo light th«t it i-< a miiller of Cdiiipanilivcly hiuiiU 
importance whether engines of more than one dasa should be 



used on it, and lla requirements may prcsumaldy bebeateanad 

by loi <inii I S of the " American " type, intended either tOt 
freight or ji-iKscnger service, or for hauling mixed trains. 

An indication of the extent to which varieties of loconiolivaa 
have been introduced ia fnmiabed by the fact that the catalogue 
of fh« BftUwin LoeemotiTO Worlts ia 1881 UliMiMea and de- 
f«Tii>eR the following rln!tm-<>, of uliidi ft amber of diflbreot 
Hi/cfl, amounting in the aggreji^le to more than five hundred, 
could bo pn I iiri .i, Light paxiengrr t' n oinotives, " Ameri- 
can" type; pivax-'nger and freiglit loeomotivPB, "Ameriian" 
typ^ fast piiwenger locomoUvci«; freight and mixed tmrtio loco- 
motivcs, " lO-wheeled " type; light freight locomotivca, " mogul " 
typ^ JMiH loeMNodv«% "nogol" type; firaigbt looomotivai^ 
"oonaolidation" type; switching loeomotivea, 4-wheel»coo> 
nected; switching or local aervice locomotives, 4-wheels-con- 
nert(Hl, ami Irjuling pony truck; switching or loc.il MTvii r I.k-o- 
niotivcs, "Forney" lyi"', •t-wheels-wmnccled, and trailing pony 
truck; switcUagOT local tterviee locomotives, "doitble-cnder" 
type; local xieawngei kMmmotivea, "double-ender " type; switch- 
ing or fr^jhl loeoiaetl««i, ••erheelsHSoaneoted; aierltdiing or 
freight1ocomutivca,G-whei<ls-conuectcd, and trailing pony truck; 
switching or freight locomotives, 6-wh©el8-connected, and trail- 
ing 4-wliwle<l tnick; iiii-lnscd switching locomotives. 

For general railn.ty purpoMes the leading clsMilicatinna are 
passenger locomotivi'*, freight loeomotives, and switching en- 
gioea. A French engineer of motive power, who Tinted the 
Vaitad Slates in IMS, fbr the pnipose i^iavcstlgatiBg the looo- 
motive service of this country, rcporte<l that "each company 
has four principal tyjM'^, one with two axles conpU-d for pa»- 
senger train", nm' wiili tliree bxU'B cuniiuclt d f jr light frt-igiil 
trains, one with four nxlca connected fur heavy freight trains, 
and one for Kwitrhing. These types do not dilfbr greatly on 
different roads, and ft great nuiajrpartaaraeoauiion toall the 
types, eonsidenbly redndng flw munlier of spare pieees to be 
kept in stock." This general rule is subject to the rpialifieatinn 
thai Bomu compjinies have more and some less than four prin- 
cipal types, and the relative iiurjiln r >:( (ngincs of the ABMfi* 
can type has been tajpidly docreaaing during late yean. 



INCREASED SIZE AND CAPACITY OF FREIGHT LOCOMOTIVES. 



ANOTICEAHI.K feature of the modem transportation de- 
velopment irriliis coiHilry is a much more rapid increase 
in the number of fircigbt cars than in the number of pawenger 



There waa also, neoeasarily, a much mot* rapid Increase of 

the requirements for additional motive power for moving 

freight, thiiii i.r tlic dcnKiiuN fur additioti.il ].n,.^«eiigrr loconio- 
lives. One of Iho outgrowths of the prevailing needs was a 
great increase in the capacity of many of tba aOW flreight 
locomotives, aa well as in their number. 

A vital diaoge promoted by the use of the engines of in- 
cwaed ilia sndflapacitarl^iagad OB the Hwt tbat the useful cfTect 
of the labon of iooomofive engineers and firemen em ployed was 
greatly incre!i»<:-d, Mimniiines to the extent uf fi i 'in fifty to more 
than one hundresl per cent., and there wan a notable gain in 
the weight of the average train load moved withont a material 
additional expense for labor being incurred. 

The toature of aadi galas is fbroRily desorftwd in the fbllowing 
extract from remaika nado by O. Chanute at a meeting of the 
American Society of dvil EnginfHjrs held in January, 1883. — 

"The practice on the Eric roiid iii.iki's i! very dear and ap- 
{tarcul that llic heavy < ni^ine^ are thu ecouuiiiical ones to use. 
In 1874 the average t .i i npon the Erie Railway was about 
twenty-two cars. The road waa then mainly equipped with 
'American' engines of right wheela (ofwhldi ibur are drivers) 
on the various division*. On the Buffalo division and on tlie 
Western thvi.sion the avcrnge load was from 17 to 11' < ars, and 
thfl average train loud, iiicludiug t!ic crnjilii-'. was. I think. 



(hktion engines. These were carefully limited to an average of 
ll/ifXl j)ounds per wheel, which Wtt.s Minicwliiit lc,s,s ilmn tlie 
weight then existing upon the 'American' engine. And I 
would say with regard to the wear of rails that we have not 
yet been able to dalaet any more wear from the wheels of 
those eonsolldatioa engines tlian from the 'Amerieaa' eogtnca 
which they displace*!. Tlie eflfect of putting these engines l.as 
been, I iK'lieve, to increase the average train to about liS earn, 
and the freight per train to bImiuI 228 tons insli ail of KV. tons. 
There were, at the beginning, some dililculties apprehended, 
chiefly from the breaking of trains in two, the polling oat of 
draw-heads, hraaUng of links and pias, and similar aooidauli 
likely to detain the traflle. Tt was, therefore, determined to 

change and to incre;isc the sirctigth of the draw attachraesila 
to the car. A stronger draw hcul Rjiring was liulwlilulitl. The 
drrtw-liea<l arms were more firmly fjistene.i to the main jiiili* of 
the car, the draw-bead was increased in strength, the pin and 

to prevent, as fcr at postfble, the Iwaakiqgor tnias in two, 
which, railroad men all know, causes the largest number of 

minor acridcnls occurring mi railmads. These piee-jintions 
were found to protluce an entire success, and although tiie 
trains were alH)ut double the former length, the accidetiia were 
actually diminished in number; and not only waa the uaefol 
tr^ load iaeraased, hat the expeasea of dcmig the freight 
traffic were diminished from cents a ton a mile to 0Jj2>j 
cents a ton a mile, which latter cost the operating accounts 
show fur lasl vear." 



about 106 tons. In ltf76 the rued began to put on the consoU- 1 The iucreaae of the average train load which occurred on the 
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Erie nilroMl wn Adiy aqoikd by oomtponding developncote 

on K niimbrr of other liOM. ElMl nrato Ftalislics bcarinj; en 
this Btihjt'ct have been pilblisliol, ami tlioy nllunl niio i.f tin' 
nii.Bt irii]> -rl.in' iiiilir.iliiiii'f i.f tlio I'xU-tit t<) whii li C<-iilioiu_v of 
movement liiis U-en iiromoied, as it cmtt conipanitivcly little 
to move a heavy traio than a light one. A condemcd 
; of Uia raiiillB OQ • Aw ^pioil Ubw will iUmlnte an 



U Tout. 

In \tm. In \m>. In 

Lake eiiorc and Mlchlaitt twilbw.,. ........... 10« '2:>2 254 

New York Ci iitril „ .160 211) 204 

New Y»rk, UkaUoradWMm.. 134 211 227 

Pcnniiylrania ,,,,.1S8 IM 200 

Bu^l sii a:i.l Alhiny M 91 106 

Delanan-. I^ckswannsand Wnt«fa 8S 107 

Pit(!<l«iirgh, Kort Wuvtie aticl CliicafO 9i3 125 IS* 

PitlabuiKh, anriniiKliandSt. Louia.. .. 88 100 182 

ChioiCO Alton IM 177 184 

One of the advaategc* claimed for heavy modem freight «o* 
g!nea b that their oourtruotion has been mroplifled, to that, in 

couijHiriKoti w ith f ii iiiiT J Cii c, da-y need fi-wcr r<'|iiiini, being 
kept more Bl«iulily at work, aud loaiug loM time in abope. 

rat LAMHir AMD Mott wmwKrvu uMxnnmm 

Iwilt in this country up to 1885 were "El Gobenador, " 



Ution to the reepective merit! of mogol and onmoUdation en- 

^;im i«, with ri frr« ncc to tbpir .-ippliciiliility to p irticiilar lint i n 
vihii li i.MWcrfiil freight loconiolivtu wire i ijn.«iitiTtil dcniriililo 
liilFiTe*! niutfrially, Bumo preferring the fi.irim r and some the 
latter, but a decided prefereuco for uue of theac typea baa been 
manifealed in many quarten, aud it is to the perfomaoceo of 
thcM kwouottfei^ aqieGially tboae of the ooanHdatioa tjpe^ 
with its variooa modifleatlona, perfaape, mora tluui to any olber 

^ingU' innncnrc, rxropl tho iiitn iductiMn uf atod rallo^ thatlUa 
coiHilry luul the world nrc indeht^-d for tlic establiabment of the 
thciijicjt kimwn 8y«lem of overland freight movement. 

Of tho moat powetful of modem American locomotivo^ it 
haaracenfllylMoiiitatad Oat tbey could eoavort StOOO galloM 
of water into ateam in an hour. 
The catalogu<9 of the Baldwin Locomotive Worlta for 1881 

doscriben four tii;>'^ i f " ir. ili . > - i f tho ningul typo which had 

a capacily of iKitilin;; mi n kvei, n fiicctively, luitdti, of cars and 
lading, of \,7M), \,<V>, 1,920, and 2,000 tons of 2,2J0 pounda. 
The beavieit of Iheae locomolivea could liaol a load of 880 tons 
on « grade per nUloof nw4 flM; en tooo on Agrodeof 82.8 feet; 
3*30 tons on a grade of 79.2 feet; 270 tons on a grade of lO'.fi 
feet; 215 tona on a grade of 132 feet, and 170 Ion* on a grade of 
1.3S.4 feet. 

Two freiglil loCduiotivoH of the consolidation type bad a 
rapacity of hauling on a level, respectively, loadii of 2,560 and 
oonttmcted by the Central fadfle Baiiioad at ita abopa at J 2,740 tooi of 2,240 pounds. The hearieit of thean could haul 
aHvamento, QiUlbRiia,ttndertbo direction orMr.A.J.8tev«n8, 1 1|S06 tOM on » grade per mile of £8.4 lisel; 72D torn on a grade 
general master mechanic of the Central Pacific, for service on ' of 52.8 feet; 495 tons on a grade of 4S5 feet; 870 ton* on a gr:ulo 



the Bierr* Nevada mountains, and Deca^Kxl, or 12-Nvlieclctl 
locoip'ilivf-., liiiilt Bl (lie Baldwin wurlig, one of which wiis fur 
tiic Dom I'edro II Itailroiul of Brazil, aud another for the 
Kortbern Pacific, for service on one of ita mountain diviaiona- 
It waa believed, in 1881, that the £1 Ckibenador waa the noil 

in fheworid. 



poworflil looomotivo OTer bulb up to lhat 

Ila leading dimen>inna were aa foUowK^ 

Dlanirtfr of < ylindcrs 

Slnjkc uf iy'uii'It^nr 

UijIlirtiT uf ^lrlvlll^• W'llM'U 

Vt'i\ iiii: wIni.-E Im^^ 

Tiiial IcHKiti, ciigiiio and tcmli r 65 fcti a inclm. 

Total wiijiht of engine, ruuly I' lr .«i rvico U(i,(WO {loandi. 

Weii^ht i>r tciidrr, without coal or water fiO.tkW poundii. 

WiiKiitof wjiturinlanicAaWcsIlMH)..... SO.OUO pounds. 

Wrii;lit of cool lO.OUO louniU. 

Total wrriKlit, cngitio oitd tSBdST, lUIly aqpi|l|iad 226.(»0 potiods. 



..■«*•«.*».... ..... 



...... ......... 



21 inchea. 

»! inclu-*. 
f>7 irictics. 
19 feet 7 incheii. 



of 105.6 feel; 2!X) touii on a grade of 132 feel, and 235 toiiu on a 
Kriviltj iif t f.^-cl. 

Detailed reports of actual performances of engines of tho 
clasaee referred lo^ ftimished by railway officials in various i 
tions of the country, «w pubUabed, which mbalMitially i 
that the capacity claimed to not exaggerated. In one {uatanoo 
mention ia niitde of ii train coMrti.4ing oflOOcaris, weighing 2,201 
tons of 2.211) pounds each, including the weight of engine, tender, 
and fuel, hauk'<l over a road, coolainiu); a iiuralx-r of »liari> 
curves, by a cooaolidatioa en^e. Sundry other statements 
I furnish ovMenoo of oorNQondflf capacity ia Moending olo^ 

grades. 

Of tho pvrformaneea of the heavieat loeonodve of the eon> 

aolidation type, built at the Bald«viu Locomoiivo Worlds pre- 
vious to 18K1, constnicteil for an extension uf the .Vtrhi.iun, To- 
peka and Satita Fe, the catalogue .«ayi* I<m nmotive was 



Iho foUowuig an the principal dinooaiona of tho Decapod 
locomotive baik in 1885 tot tho Dom Mio IZ BaOiood of 

Bnuil: — 

Actual weight, In woridag ecdw, enlwlve of 

lend" 144,000 poands. 

Actual vn driving-whasls. m^OWpooB^ 

Batimatcd wcigbl of lender, including fuel and 

water HhOWpOBBdi^ 

Esilruui«d wdgbt of looomotive and tandsr, la 

working order. SM.000 pounds. 

Cyllndcn mmiaOif 

Driving- wheels, five pain aoopM. lashm dimeter. 

Total wbMil-base. M M 4 Incfao. 

Driving wbeel baasi 17 tat 0 Inebta. 

BIgid whad-baie. 18 tat 8 

BoihrariMn,|laehthidt .M 

BelBhteresntnllneof belliratofeiBtl.......... 7ta4. 

Vlf»boK .....10tatlindihMigl788|inA««Mahnide. 

.M In muibar, S Indue dlaBOtoi^ It tat M la^ hog. 

ior8r»faoK. IWsqiiaiefret. 

• 1.783 xioare fret. 

IMalbsatlnKsartaai 1,043 square foct. 

Ikakaapacity S^OOgdlons. 

HOai'L AMD OOmOUOATIOM LoooMonm 
had been aannthctmed before 1870, but there waa a light de- 

SMMld for them fur mnv.u \>:nr\ a« they were originally dcvis« d 
to meet special cxigciK ieii arii-ing in the anthracite coal regions 
of Peniii-ylvania, hut aliout the middle of the eighth decade 
their numben increased materially, and a fow yean later, 
eapeoially after 1880, their increase became npid. 

Dtiriag* portion of the eighth decade, and since that time, 
•o a oomidoiahle eitent, llM vtenaof nmmber of expcrta in re- 



Wsigbt un drivwa. U8,000 pooods. huilt for working a temporary awitchliack track (used during 

the conitractioQ of a tunnel) eroming the Bocky mountaUui 
with nuudmnm gnadai of 6 in 100. Over these gradea tho en* 
gine hanled fta loitded tender (4Q,000 pounds) and 9 loaded cara 

' (carh {.".(XK) pounds); total load, exclusive of it» own weight, 
541, (.KK) pounds. On a grade of 2 per cent, it hauled a train 
weighing 905,000 jioundd, and on ono of 3} per cent., .')17,000 
pounds. Gorvea of 16 dcgrcea occurred cm the switchback 
tiadi, hot not In ooabinalkm with the 8 per cent, gnde.* 

Of the performances of consolidation engines on portions of 
tho Pennsylvania system, Mr. Dredge, writing for Engineering 
ill 187Ci, sjiid; — 

"The type of i ii[,'itio we have been describing docs some very 
heavy work >i. (ih I'ennsylvania Railroad. Thus on the Phih^ 
delpbia and Columbia divieioo, where the maximum grade 
giring eaatwaid is 40 feet to the ndle, or 1 in 188; the knd, 

taken at a xpec^ of 15 miles per hour, corwiMM of a train of 35 
loaded cara weighing 7S5 ton;', exclusive of tho engine; while 
going westward over the i*juiii:' division, a niaxinimii grade of 
•I'J feet per mile, or 1 iu 107.8 to be surmounted, and the load 
ia then w loaded caia weighing 690 tons. The consumption of 
Aieloothiapait of the road aferagea 4.2 pound* per mile per 
oarlianled. On the OolomUa and RarrtibargdiTirion there ia 
a short grade of 30 feet per mile, or 1 in 170 Kt'i'ip l aM" :ird. 
and ashortgmdo of 37 feet per mile or 1 in 1 1:^.7 g<iiu|| 
ward, and on this ."iection the load^ in the two dire 
70 cara weighing 1,470 tons, and t'O cars weighing J"*" 
reepectivcly, the consumption of fuel averaging 2.7iy 
car mile. On the £rie and Langdou's division the 
gradient going eaatward is 71 feet per mile, m 1 j 
this gradient theeufjiues haul Jl luadcdj 
Uu the Kenovo and Jersey Shore 



chore sogb' 

7 
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b a gradioit of S8 hat p«r. mile, or 1 in fiOB far about four nilaa, and Great Weatam, heM at MaadTlDa, Faaaigrlfaaia, on Kb- 

the remainder of the line boinR practically level, and on thin vember l ltli, 1878, embrace a sl.itemcnt of the advantages that 
dtviaion the load for tlio engines conKists of 80 Inadwl caw I root! wouM diTivn from llip nulmlitution of mogul and oonioli- 
weighing 1 JV^O limn, with a r. niHunijiliun rif 2.7 p<T cur [ht ' dation loconioliv. s f ir liKhlcr t'ngitu'w, l>r««CTite<l in a «erieaof 
mile. Finally, on tin; .Sumiui^lianna diviMon, which ia about [ questions and anawurs Uy Charlca Latimer, chief engiaaVf 



level, the load going ca.ttward conststa of 85 loaded cars weigh- 
ing 1,786 looi^ Ihia load being frequently taken at a apeed of 
S5 tnilea per boar, and the fael eonaumption being 2J5 pounda 

per car per milf. Thrac pcrfornianc** are of much intcroxt, 
the ioad.n b»'iiig unlilte anything liauh-d in England." 

At a later i>crifKl improved types of consolidation engines 
were built for tlio service of the I'ennsylvania Railroad, prin* 
cipally atilaoim shops at Altuona. which poi-atBtaed CCariJar* 
abljrgraaler flower than the angiiteareAnedto above. 

A good illnalration of the prerailing modem tendeneioa i^ 
furnished by the following dolails >it this chRnui' in ''n' (yp<- <,{ 
eonwilidation cngiuoa used on the Penn.iylvania lUilroad, which 
was mode in 1SSC>, tho firat of the new Hampli6 Wi^BM Iwitog 
been made at the Alloona shops in 1885. 

The consolidation looomotive of 1876, daaignated claaa I.waa 
(he beaviaat aUadaid fraight looomotiTO oaad on the road at 
(hat time and for aome yeata later. The new olaaa, adopted in 

IRft"!, i« (losignalfd c'.uj'H R. f^)iiui <if tlic ir.ii«'. nr.t:»l,;(i i !i;uigcs 
in ncightund goueral dimciiaioua, which presumably represent 
correapoodiog diaaffBa in 

low.t; — 

Total wt-%lit uf lucomotiv« ia working 

DfJer S»l 'ilii ll.'<. 

To(;iI «ri>:ht nn driving-wluais 79,4C>0 ;!.•<. 

NuiiiUn r tiily'sin lJoiler>»>a«»<'»i>> 13-9 

Tutal lieatiti); «urCiu-t' IJlbi ki It. 

Wttght ef landar, l<j«lrd SO,no lbs. 

The water capacity of tiia tanic of the teodar of each engine 
is 3,000 galloTW, and the coal capacity of llie taoder or ftiaHlin 

of each is |>oinuln. Tim gains, in effectiveneaa, in addi- 
tion to weight, include a higher boiler preaaore. 

nue BMuaxn mm or uamm nneu. voaomaima, 
ua ahowa by the maximum working loada in tons of 2,000 
pounda on a level rood, uncomplicated by curvature or lluctua- 



do wanownaaf 



fol- 



iu.mih«. 
100. mo ibt. 

1«3 
1,731 X|. fl. 
67.800 lbs. 



which include the fallowings 

"Q. Howi 

A. Upwards of one bondred. 

tj. How many moguls will do the same work? 

A. Twothirds of one hundrwl, or iiixty-seven. 

How many consulidaUunM will do tbaaaueWQfkt 

A. J J 9 of one hundred, or tifty-five. 

Q. How many engines will we thusaavcf 

A. Thirty-tbreeengiiMabyiningmogaKorlbcty-AfaeagiiHt 
by u«ing coniolidationa. 

Q What amount of nonay wonid thna be aavad In capital 

invented? 

A. 100 engines of present type at |7,ri00 each, cost ♦7fiO.<iOO; 
67 engiocaof mogul typo at 18,100 each, coat 1542,700; 5o en* 
^nes of fioiwolidation type «l I9J60 each, coat •536,250! aaring 
by ualng mogulai tnrjKOi aavlng Iqr wiag cooaolidatiaa^ 

$213,750. 

(). WhAt amount would be lavad in engino NpninT 

A. $.'il,7-V) annually. 

Q. \V}mt amount would bo Mwad in train wagtat 
A. $14i,SMa 

What amount wodid be ■aTedinltaalaodd.lt 
A. 146.756. 

Q. Since fewer en^ine^ will bo used and leea weight in tfae 
aKL:reKatc pasfi over the Una, bow mucb wottld b* anvfd in 

maintenance of way? . 
A. tTA.-'X. 

<i. Uow much woldd bo laivad in engine hoosaaf 

A. Only from ooa4ialf to two4hiniBor the praaant nmoont 

of room will be required." 

CONTINIKD V>K OF MANY OLtVSTYIj: I/KT1MOTtVES. 

As locomoliveji ure »<iiiilerfully durable niacbinei*, in view of 
tho large amount uf Imnl s.-rvi. o tin y j irfurni, a cliange in the 
character of the enginea used on any road can only be made 



tionsof velocity, b,w been wtimatod as fulIo«s; An.erioui litjhl. , g™,hially, old t»pea COOtinning in service unUl U»ay are worn 
l,198tonB; American 8t.iud>ird,l,442tons;hghll0-wheeletl loco- ^^^^ ^ |_™ porchaaed or manafretnnd only 
moavea, 1,690 tona; average 10 wh.^led and light mogul, 1.930 replaoemenia or additions to equipment beoome » 

iout slMMiaia 10-wb«eled and heavy mogul, S;i8l tons; light 
eoowUdation loeomotiTsa, 9^480 tons; averBga conaoHdation en- 
gincs, 2,C75 torn*; ^tandnrd he*vy consolidation en^nes, 2.920 
toiifi; extra heavy nijist(Mlon l<M-oniolives, .".llil tons. 

The capacity diminishes with an iiiereiuic of grade, until even 
tho heaviest iif (lie locomotives can haul comparatively light 
loada over i<ome uf tho heavy mountain grades of this country. 
The standard load of fraii^t variaa grsatly on dilfarant raada, 
and on dilTerent divisiona of the same raad, If there is a marked 
variation in the charactcristieit uf it.n diviniotis. One of the 
highest achiuvenicnts of the ninth d- I'lule, <>ti favorable grades, 
i.f ti) IkhiI (ttaiiiiarj lij;ui.i of iibmil 1 tuii.«, or U,Oi 'U pminda 
of freight, excluaive of weight of engine, tender, and can, and 
standard loads vai7 from fhaaa flgnna downward to • faw htm- 

dred tons. 



acDxoMic KrFBt*T OK BDHsrmrnoii of heavy fob uom SKoisni. 
Iba 



sary. The life of a locomotive may be greatly prolonged by 
limiting the amount of it't anniml M.'rviee, an<l in a few excep- 
tional cases their e.\ii«tenee as working machines extended over 
a period of alKmt half a century. Longevity from twenty to 
thirty years is not nncommon, but in Iho beat modem pnctioo 
a cooiidaraUa perasntaga of looomottvea an condaamed beibfn 
they reach their flllaanth year. Of some of the oM locomotleea 
which are htill in OOnparatively good condition it is reportM 
that Ihey are loo tight to be etilciont in hauling tho heavy train* 
now lumdled on the road^ to which they belong, and a number 
of companies have maniftnted a diapoaitioo to hasten the aab> 
stitnUon of rdativriylMovy fa* B^t eogiosa as much aa poa- 
aible. Meanwhile much of the freight aenrice of the prmant 
day is done by engines made during the eighth decade, or be- 
fore that time, when Honie of the conditions wbii-li now fa\' r 
and demand rebOively heavy and powerful locoiuottvee did 



INCREASED SPEED OF PASSENGER LOCOMOTIVES. 



ClONSfDERABLY more attention was formerly paid to the ! comparatively heavy loads at higher rates of speed tlinn h:ul 
iniprovenienl <if freight li>comotive* than to niat^'riJil iiieviously In i n i otnmon. Exccplioniilly « iier>;etic eH'ori.N w i r-- 
changes in tho construction of passenger locomotives. Hli^-bl made to inereaj-e the spef'd of passenger locomotives ruooing 
modificationa of the American type of engines supplieil for on the roads between New York and Philadelphia, Fhilad«li»hin 
morothanaaeoioofysamtbarequirementaofnsarly aUcom* and Washington, New York and Buflalo, BuJEUo and Ghianfo^ 
panies. Shortly belbre the beginning of the ninth dsoade, andeome New England nadi^aawaUMCllialhrayaof n fcw 
however, and to nn increxsing extent Hinee (hat time, deniixnilf" ' other iinetionn. 

became uigent for paaaenger locomotives which could draw One of the results of thaaa aflbili waa fha oonatrootion uf a 
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nntnber of notable styles of locomotiven, for each of which a 
»pc4>ii of at Iraj-t sixty miles \mr hour, under favorable condi- 
tions, is cUume«l, with nbility to nmkc conitideiwbly fiater time 
lbralicictdiilaaei|,un<l<'r cxropuuiiAlly favorable circumaUooM. 

Boom of the aioit impoiUat of thaw imfraveiDealt «• 
reptcMBiMl lijr new or modified typet of p e a wnger looooMtiTee 
manobeturcd at the Altoona shops for service on various por- 
tions of the Ponnsylvania Railroad syHtem; at the Baldwin 
vrarke or Beading shops for ttio Bound Bri>ok route; ciigines 
made for wrvice on the Now York Central ami Hiulsnn River; 
engines ninde at the Rogers works for the New York, West 
Sbora md Buffalo; eogim* auide at the Bbode laliuul I<oco- 
BMMiva Worin Ibr mv^m on tho Now York, Pkovidfloo* mad 
Boeton road; ami tho Btnqg hwamativo mad* it tin Lefaigh 
Valley shops. 

It is obvious that Uiere is a great difference in the possible 
performanoea of a locomotive under the most favorable condi- 
tions, and the speod that can bo inaiutained with sufficient 
■tiTodinMi far fliminh e hiimi fur nyiler nrhndnlw OnporUona 
of all American rcNidi of oonaiderable length there are aerioni 

obstacles to t>e rncountorrd, Riirh an thone nri«injj from hnivy 
grailcs, sharp curvrH, weak liri<l;;rs, dcftntivu Iriick, or f;radu 
croaainga, which make it easy to Iriwi i^e fimn' M-clii ^n more 
rapidly than others; and unpropilious weather or crowded con- 
dition of tracks materially increase tlie obsudes to high speed 
along antito lines. Therefore, locomoliveo that maintain with 
appnadmato regularity any given aebedale time ooaM do 
much better uiu!' r i xcrptionably favorable circumstances. 

Banoans or avxaaQX daily PEBroiuuKca 
indade tha ftdowioB: Ibo Bidlroad Gasoltek of Fabraaiy 11 th , 
1887, says:— 

"Tlio fastest train on the New Y'ork Control runs from New 
Y 'lk tn liudiilo, '140 miles, in 10 hours and 45 miuutfi<, or at 
the rate of 40.'.>3 miles per hour. This can be done because 
IbOgnHiMare remarkably favorable, and the stopping stations 
awage no less than 110 miles apart. The Penn^Wania nina 
tba Kmited express from Jenef (Sty to PittsbaT^, 44S miles, 
in 11 hours 17 minuter, corresponding to a speed of 89.27 milcB 
per hour, the average distance between stoppages being llOi 
miles. Thf speed ia fully IJ luiUx-f i-linvi r Lh.ia ou llui New 
York Central, showing the cifectB of the more unfavorable 
gfadoB and curves. On a straighter track, the Pannqrlvania 
attains a oonsideiablf higher ^paed, the fiutest train between 
Jeney City and WaAingtoa covering the diatanee, SM.7 miles, 
in 6 hours 2 minutes, which gives a s])ced of 4.^.01 milc« per 
hour. The distance from New Yt,rk to H<i>tou by tho Boston 
and Albany route is 2$4 miles, and notwit'n^tandinj,' the keen 
competition and great tlirough travel, the speed is only 89 
niles per hour by the Ihatast Inin oo tfila conies wUeb oovon 
Ibo distance in 6 houm. 

Iha fiutest ma in regalsTWoric be t ween any two stopping 
paints give a spee<l of slightly over .M mili ? prr hour. lligliCT 
rates of speed hnve horn ohtaiiicd vvhcu niiiking up time, hut 
at present tho average cpecd while in iiiotir>ri wcnis to he cdii- 
siderably under CO miles per hour. Many trains doubtless fully 
attain that speed ooaklgo pOftiOlt of the nm, but the time 
oeenpiod in getting «p apoad allar atartfitg atid oladcening 
before stopping reduces tiie average speed to about B8 mile:* 
per hour."' 

A number of ocrnnnLH i.if notable performances of locomo- 
tives ovrr c<mKid<>rable disUnC«i lUtVO appoaiOd. Detailed re- 

porta were published of a 

F.«T BCN MADK OX TltK NEW VOttK, WfSTT SHOiU': AND HtrFK.\I«, 

on July 10th, 1885, wi . :i n claime<l to be the fiutest run, for 
th« distance^ ever made up to that time in thia ooontiy. W. 
W. WhaaUi^, cfalsT tnin diapatcker, In de«iribii« \t, saiA— 

"Saml n^lsawaffB made in 4S seconds, while the greater 
part of the ran was made at a speed averaging 45 to 48 seconds 
per milt'. Tin.* at the rate of 70 to 8.1 miles jn-r huur. If 
you will aualyw the run, you will l)e surprised to tind that their 
assertions must be true, and that tlie speod was maintained 
throughout the whole of tha mn. Flaaaa mla the run frran 
But BnflMo to Oeneeee Jmetian, 61 milai. Starting from a 
dead stop at East Buffalo, they came tO a stop at QoBOeee 
Junction within exactly £6 minutes. 
41 



The ran fnm Alabama to Genesee Junction, miles, was 

made in prccisL'ly niiuutea. 

Tlie run from Etwt liuH'jilo to Newark, 93.4 miles, wna made 
in 97 minutes. There are two stoppages to be deducted from 
this, on« of 7 minutes at Genesee Janction fiir water and oiliqg 
engiaek and a fMl slop at Red Oeek Ibr the New Yoik, Lake 
Erie and Western grade crossing, for which we dedootSndlT 
utes, making the actual running time 88 minutes. 

At Newark the train stoppeil minutes to chnu^c (•nv.'iuej. 

The conditions are not an favorable for f4tst rtinning east of 
Nawuk as west, but the distance from Newark to Fraaklni 
waa covered in 184 mlaulee; distance, 108.8 miles- There were 
six atoppages in thia diatanee, aggregatinga delay of ITminotaa^ 
which makes the actual nmning time 117 minutes. 

The whole run from YakI Buffalo to Frankfort, iJO'J miles, 
WHS innclc in 4 Irnur^, or 240 minutes. Deducting total deten- 
tions of:i5 niinut4!s, tho lu tuai running time was 205 minutes." 

Tho train w:i8 coni]>i1~eii i >f an engine and tender, a huggago 
car, and tlie official caia» having an ■ggiagrtaweigbt of Ue 
tons, a Httlenore than ooo-balf of whidi eonabted of the weight 
of the engine and tender. Tlic engine used on the north end 
of the division was a cli«w A anthracite locomotive, weighing 
',)r>,0(X) pound.", which in<-re:i.«^ ii tli<> wcipiit givrn above to tho 
ext*mt of 1,500, while on the other portion of the run a class B 
bituminous coal engine, weighing M,500 pounds, was used- 
The weight of the tender, with two^liirds load of coal and 
vrater, was 62,800 pounds. Tbeae eni^Des were of a type de- 
signed by the late Howard Fry for the West Shore, and made 
at the Rogers I.,oconiativu Works. One of such engine...', which 
wus ou cxliihiiiiin Ht tlic <'lin'.it:ii Ilx] ! .^iiinn uf Kailway Ap- 
pliances in 1883, attracted much attention there, and was re- 
garded by eomo ohaarvo ta aa ao ombodioMiitof aO flM latail 
improvements. 

ttn SON OM TUS XKW YORK corraAL. 

Of • NBBAaUo ran made at a latw dato on Um K«w Toik 
OantialtbalfoirToikBaBiinanaitialo printed ia Hovombor, 

1S87, says:— 

"TtiL' hciivipflt engines that go over the New York Cenlrnl 
nmd weigh 74 tons. This includes tho tender. Mr. Buchanan, 
the auperintendent of motive power, says the largest wliaali ba 
is now patting on are 5 feet 8 indica. Stx-Iaet driven were 
used, but tba rAlndion vraa made to gat more power. 

Mr. Buchanan was asked if it is possible to make a mile in 
38 seconds. He said that depended upon all the conditions 
being exactly right. He .-aid he had nmde, in odservation hico- 
motive 522, three miles in succession in -U), 41, and 42 seconds 
respectively. The following schedule was given aa the fastest 
time ever made Itar tha distance, 149 raileaia 186 ndnntes. It 
is the runinng time inade by newspaper special tnin Na 11, 
between Syracuse and Buffalo^ on Angoat Mb, 1888, drawn liiy 
engine 641; John W. Gool, eoghieen— 
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(nil *nd Hudpon Riter Bailroml in vm tbout 18-S4, known then 
Mclwm A, were intended for the use of tMluniitious coal as n 
Aiel, and had exoeptionally cfri-Liivi' fnn ikc-iirovpnting <ieTice«. 
They represented the most advanced devi>lopmcnt« of the de- 
ugns of Mr. Buchanjin, superintendent of molivo power on 
tlut raoiitBtUMttime. AdenriptiaopabliibedinthcAntfi^ 
cu Jonrnml of Railway AppllancM iodude* llie Mlowtaf 

■Utom-dtJi: — 

"The eii^'itio liiiH (vliiulern 17X-t inches, and the driving 
wlieel't are 70 inclii'H Jianu-tcr mit^iilo of tires, the tires being 
8| inches diameter. Ttio boiler is designed to cany steam at 
145 poaiidt pressure. With a mean effeetitra prmmro of 120 
pounds tiM engine ia eajwble of oiortiaf a force of 11,890 
pounds to tam (he Mwm. Am the toCal weight of the engine 
in working nrrli r in SC,7*in pduiidn, nnd as .'>2,iriO iKiundH rent 
on the drivinj; nliofl*, the wliolr force Htated may bo used in 
Starting ii train without trouldc from Klipping. 

Tltroughout tlio whole of the parts Of engine and boilers in* 
dications are everywhere appanni of weO-cotuMerad designing 
■ad painalakinf dofdopment of details. Ample wearing sur- 
IWce is provided for all Ihe nibbing parts. A liberal margin of 
olrc nglli \<t given to nil part* nubjected (o working Ftrain*, yet 
the miiieriiil i» juiliciouitly placc<l to secure OS much ligbtaem 
aa pfwiiiblo roniiiHtent with the require<l stusngth, and all parts 
are put together in andi a wity that they can easily be taken 
■part for ropalM^ or ranched when repairs are ne«esMry. This 
liaveiy irapoctant feature, and one that hug very grmt in- 
fluence on tbe coat of repairs when an engine ia in service; 
anil it i^ hIho a mattor whwh ia too oHeo n«gl«ct«d hf loeomo- 

tive designer*. 

The valve motion is of the ordinary «lii(ling-link type, and 
tt ia designed so that the distribution of steam ia nnuukably 
snUbrm fhim foil itrolce tip to < inches ctit-olf. The ateam 

ports are IJXlSf inches, and the exlinn-i! p irt '21 iii<-hen 
wide. TIio valves luive I outgidc iin.l j', inch tiinido lap, ncl 
with ^ I'-ii'l in full ^N ;ir, and the gnal*-?^! valve travel i» 5 
incheii, l,ciu^; I 'uml to the throw of eccentric. Tl»o main con- 
noctiiig roil ii 7 fci l, !> inches long, the length of ibeecoentrio 
rods is 471 inches and the linlw are sloUed to ■ radius of 0S| 
Indies. Strap ends are uaed on connecting and side rods. A 
plain steel cro«!>-head working iti four-har gulden is employed. ' 
The centres of the cylinders are 6 feel 1 incli apart, and the 
driving wheels tram 8 feet fl iin lics between ailo centres, that 
length of side rods being required. The driving-axle joumsls 
are7indiea diameter and 8 inches long, tlie main onmk-pin 
boarioga are 4X4 iadiei^ and tho aido rod boaiingi 8}xn^ 
Inebee. 

But tlie nio^t notewcirlliy par'.n of thin loi^omnlive are tlii> 
boiler lUiil fii<^ box. nii" conibitiiitinn of boiler and fire-box 
cjin banlly bi^ ri'i^'anlrd an a novelty, f 'r ll " pjillciii hai baon 
in tiae for several yean, but its features and jierformaneo an 
not nearly ao w«II known aa they deierva to be. The boiler ia 
of tbe wagon-top variety, being .■K) inches diameter at the 
amallest ring, and tbe wngon top is raiseil 11 inrbes. Iron 
l-iacb thii'k is il ll.; nr^luiut the t'lic'l, llic li.iri/ iiiliil M'.iriii< 
have a single lap ll ami are double rive|i <l, ninl the circum- 
ferential Reams have single lap, single riv< t(<l. 'niercarelM 
steel tubes 2 inches diameter and 11 feet 8 incbea loqg. 

The inside flre-boi is of sted, the aidakftt»t| sad back dieola 
being ^indi thick, the erown sheet {-inch thi<^, and the tnbe 
plates 4-inch thick. Seginning at a {Hiint in the Itont sheet of 
tho fire box, level wilti the boltotn of the barrel of the boiler, 
a water table passes diagonally acroM the fire-lmx to a point 
aboTetbefire-l>oxdoor,diridingthefire-box into two parts. Tlie 
only oommonication between the part of tbe fire-box where tbe 
grateaare, and the part oonaeettag«ith tbe tabes, ia an oval 
opennigreaenbling an ordinary Hre^oor, which is made in the 
middle of (he water table. Through this ojMtiitig all thepws of 
rombui<tion niu<t p r-" in I'ln ir u;iy {>• Ihf :i:nl the Upper 

portion of thelirv-txix actsasnconibuntion rlniirilHT to complete 
tbe ehemical combination of the products of the lire. This 
arrangement in itself ia a good smoke-preventing devioot for it 
tends to promote the admixture of the gases which results tn 
the perfect combiiution that prodltces no no- ke, but Mr. 
Buchanan hss added apodal moaaa for supplying air above j 



I lie fire, which makes this fire-box phenomenal for the tmuinfr 
in which it burnit liiesoflv^t biluniinouiic(»a1 witboul priwlucii^ 
smoke. Superheated steam is used to induce jeu mr upog i 
the fire through four openings made in the front and {uur ia I 
the back of ttie firo-box. Steam is led from tbe dome thrao^ I 
an iron pipe wbioh peases iaaide the llve4iogi to aeoU whidi 
reala on top of tbe water table. Hare the ateam ia soperhssled 

and ftfierward paiwes on to the jets ini i.lir m li. Tlle^e j Uact 
a-t air inj<H tiin«, and pmpel a < onniilt rabie nijIuuio nf air inio 
the lire-lH)x, imparting to it a portion of tbe beat of thcsu|Kr- 
heated steam, thereby tending to keep up the tompersturacf 
the firebox. 

The crown sheet ia stayed with girder eteiiik Tbtnaiell 
square feet of grate area, the heating surfiice of tbe foe-baiii 
b'>.'t.1-J Kipmrc feet, heating MirfK-e of tubes 1 ,200 square ImI, 
the total he«Ung surfiico being 1,:<.53.11! square foeU 

Tbe engine has an extended front end and open slack; t)ii«, 
in oombinatioo with the style of fiie-box, providing • tboroggb 
prevantive againat apaik throwing: The baee of tbe aoMka 
stack is conical, and the exhaust pipes are brought up sad 
come together gradiuilly, ending in a single nozzle 4i iatAm , 
diameter. Mr. nuchannn believr-i that tlu' ringlr nnii!*' ex- 
hausting tho ateam (-entrally inlu a conical-sliape<i ittack, iu:t« 
like an ejector in inducing draft, and thai the required draft 
can be maintained in tliia way with neomparatively low apesd 
oC oxbaiiit ateam, whidi aoeana H^t bade p r a— le fai tiw 
qylioden." 

FACT HfSS 0."« THE PESNBYIA'AMA. 

In regard to exceptionally fast nms on portions of the Penn- 
sylvania Hnilroail system, an article was published in the Iliila- 
delpbia Beooni, of August 4(h, 188^ which credited to Edward | 
Osmond, locomotive engineer, (heatnlemcnt diet be had na 
locomotive 72I, an anthracite engine, between New York «n<) 
riiiladelpliuk ill 'X\ minviteti, stopping four ttues on aiguali, 
which, al1i<»iog 1) niinules for eadk tloip, woaM Isavs Iba 
actual running time £7 minutes. 

An Mftlde fwhiiahed in the rWleddphia Ibnea in Suat, VU, 
a■ya^— 

"Lew Silence is one of the veteran paaaa ng er eondnelon «o 

the New Yurk division of the Pennsylvania Iliiilrond. Hi« 
name suil.t bini, tfM). He seldom talks. He runs tlie 7.UI 
train to New York every niortiiin^. Vi-.'-tcrday hf imllid a 
little note iMok out o( his pocket, and, turning to June 13tb, 
said: 'I made that memorandum r> years ago. Tiiat was lha 
fastest ran over made on tbe Kew York division of the Paa» 
sylvania Railroad from Phlladdphia to New Yoric, 92 milca fai 
'.i;i niimiic s. Tlie train made three slops and seven sbiw-ujic , 
There was only one car and nn engine. The car was lillivl i 
with paaacngcrK fn>m the we*t, and I ran tho train. TIhtc hsui | 
been aatorm up in the state the night before, and on tho Mid- 
dle tOviaiiOn of tfie main lino, between llarrisburg and Alloooa, 
• bigtreeUewacroaatbeteack. I tbinkitwaaintbeLewiatoe 
Ifarrows. The fast line, aa tbe train waa called, waa 4 boon 

iilu! "JI I:itr n it g'll to Phihidi'lpliift. 1 gut <inler« 

to lake tleme i>a.->M ngi:rH to New York m qun k as an engine 
could pull a car. The whole road was cleared for my train. 
We went ao fost that telegraph poles looked like toothpicks, 
and houaaa looked like BOiVboxaaL One mile waa made In 4S 
eeoondab aaotlier mile in 47 aeeondt^ and • thiid naito in 49 
seconds. When we went down the bill at Ifenlo Park we 
tr;ivi li d 3 miles at the rate of 78 miles mi Imur around cuma 
and on the straight track. If a man had put his head out of s 
window be would have Inst his breath. Thai's tho history of 
the foataat run ever made on tbe Kew York division. I've been 
on some pretty flmtmin^ bat that beat tbem an. lollonaaa 
stories in the newspapers about fiui nins made on weHcm 
roa<ls, but when you come to ride 92 miles in 9S niinnt(% 
thnnigb a Ihickly settled country liko that between ibis city 
and New York, why, it's fast riding, because an engineer has to 
slow up going through every big town. Siill, we WOni lllHMgb 
Elisabeth that day running 58 mika an hour.' " 

Ht9 following spedAcationaof »ateadaid ftnaaiylnHii* BaU> 
road < 1 t-H K paaaancBT eatgina^wltli tflBdaa«wwe pnbBdwd a 

few years ago:— 
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IWatEASKD SPEED OF PABSEEOER LOOOStOTl VES. 



\P.M.A 



■ 4 ft. 0 In. 

Vo. of pair driring wheels 2 

Diamaur of driving wheeb 78 in . 

WlMd centra Cut iron. 

Titta 8t«l. 

Total wh«l b«M .........M ft- "J in. 

Lenirth of rigid wh«s l Ixsc 7 ft. 9 In. 

Duini. I, r of driving «ile btaring.,.,,,... „„,„,„„„„. 8 In. 

Length of driving ailc IjcarltiK •.........««...♦.»..♦... .101 In. 

Kind of frames , .ITlOTghtlND, ioalde. 

Diitanre brtween centres of frames '. 44 In. 

Boiler mati'riil StMl. 

Thickness of i>jiJer abccla, dome, and extended iinoke-box ^ In. 

Thicknna of boUtr ■hMk, bunli VlUMt llttex, ikfl^ Wnl»t, and 

roof rhtvtx , ,,,„ I In. 

ThickiiC"'! of elioct underdOM. A 

Thickness of »riiuk<vbox ..J in. 

Haximiim Intcrnil diameter of boiler, wagon lop. .801 in, 

Uioimum internal diameter of boUer, wofon tof. .....M in. 

Hright to centre of boUor ftooi tapof nil T ft. ftl in. 

Ifambcrof tubes SOI 

InsliU (liatnctrr of tubca , I| in. 

Outside diameter of tabei .....................11 In. 

Take material ........V^RMflUiron. 

Lte«th of tabei betwcm tobe aheeta MA. 1«A 

Extamal lualiDg BurEioa of tabea. l,M6aq. ft. 

Vbo area tbroat;h tobet, kit ftrmlM. Meq. (t. 

Leogtb ( f fire box at boMou, imida. 0 lb 111 in. 

Wdihtan track 9MII0 Vtm. 

W«l#ik«r onflnn In wwfcing oidir. 9t,m Om. 

ir<WM«Blntpalr«rMMn. JMOOnM. 

Wi%^«a MooiiAiiolror diinn tt,0IIO Iba. 

W4iW>* •> track Mjm lbs. 



Ckpuilr of (ink 1400 gal. 

CbpMllr of tank omI tel. 11,000 Iba. 

S 

SSIn. 

Material of wbeda nndor engine truck Cast iron, ateet tired. 

Diameter of lender tnick journals. 81 in. 

Length of tender truck jonmala 7 In. 

Weight of tender, empty 28,100 Iba. 

Wright of lender loudnl JH^MORiO. 

Tender fitted wiih wntcr xcoop. 

lIMoiial of Vtaeels under tender tracks Cant irni, c)i{l!ed thread. 

Theodosi X. Ely, SuperiuUndenl Motive Power. 
About 1H34 nnother rlaai nf anthnMito>lNindqf ODginea, d&- 
rign«tie<l cbas V, intendod for fut pnaenger trains on (be New 
York dinriona, warn cwialroelod. Ibeir principal dimanaions 
wereaaibllowg: DiaauiterdiiTCn,66tm^es; cylimlcrK, isi x21 
inch; tractive power, 120i) poanda; total waigbl of the engine 

in wurkiiii,' unler, ](K\(>i() i>rnmdll. 
A dtMchptioii of ono o( Itio 

UiaU STEED WOOTTEN KiGHES, 

naad cm (he TMIndalpMft md Bending ^ratem, alalad that ite 
geooral dimcnutoaa wero an follows:— 

Crltnden. 184X33 In. 

Diameter of driving wIkjcIs 88 in. 

Diameter of track whevls , .30 in. 

\Vlu . ri^ u3L> 20 R. 61 in. 

Di inK '.i r iif boiler at tmoke-hgi ........OS in. 

I);.ii<,<^rr < I l. nleratftrfrboa ...HI In. 

Kiiiiil" r of tiilies ...a... ...... 349 

Le:iKlli <if IuIm* .............,,...,.,,,,.9 ft, 3 in. 

Dianirlrrtif tiibei f.r.itai.lc) ..........*............ li in. 

Sectional area of tuhn 9 {iiiaidi).,....... .................. .,{14 fq. in 

Length of firv-lxix iiuiide}...... 8 fu 6 in. 

Wiillh of Tinvbox (inaUi).... 8 ft. 

Oonabuatioa dMOkber.. .....31 in. long. 

Ma^X 



immt*- 

9nhaK. ..Ul8q,C« 

BaaUntaofAoaof ambwdon ahaaAar. ttaq. tL 

IMal healing anrfeeK..r l.«Uat. ft. 

MaaMter of iinok»etidt Ula. 

Exhaost nozzle varlafeK ftVM 4 (O • In. dlaMlir. 

Weight on driving wheeb W.TnAa. 

Total weight of engine 89,750 Iba. 

The Wooltea engines intcndol for p:v.'<Hpnger and freight ser- 
vto^Wtra dWlgnwr kgr •'"l'" I'" W<.>ott<>n, who wm for mnny 
Tana genanl managar of Ibo Philadelphia and Beading Bail- 
road Odmpnij. l^hsTaattnaotod nodi attaali<m,aa (bar 

represent notable departurea from general pntrlire, partioD* 
larly in the matter of a prrat inrreaae in the availitlile area of 
heating Biirf.icr, ar.'! it! ! he Ii n alioii of ihi' rati, whirh in directly 
over Ibo Iwilcr, instoad of at its re.ir. They luivc giiiued n lli^;h 
reputation for extraordinary 8team-prodacing power niid ctfect- 
iTaoeaa, and alao for abilitjr to utiUan the aatbradta coal dual 
or other inferior alaaaea of comtmetible matwfaJa aa fheL 

THE STBOKO LOCOMOTIVE. 

ConaideraUa iateteal baa beeo maoifeated in » new atyle of 
paaiaagar ra^na known aa tUooffa Bipiaaa LocomotiTO, d» 
aigned by George S. Strong, of Philadelphia, of vhieh aereral 
apedmena had been built at Lehigh Valley Railroadshopa, under 

the cujirriiiteiiili'iu o of .^le.v.'inder MitoLnll previoua to 1887. 
This lucotiiotivc eiubraces novel features, and it is claimed that 
it po88eB3cs unprecedented power to ilnvt heavy pameqgar 
traina at high ratea of apced over heavy gradea. An eiabonl* 
rqwrl en lla dwtmeteriaUoo and perforauuioei^ nrnda in Aognal* 
18S7, by E. D. LaaviM, Jr., aays: " In my judgment Mr. Strong'a 
valve gear for the locomotive promises to do what Mr. Corliaa 
h-M nccoin|ili!-linI fur sriai inary engines; it gives a good inlat 
aud a free exhaust, its niuchanical details are simple, and, witb 
IMper «OMlnMtion, will be durable and fine from dofaag** 
aMOt" OfdHHi|eainboikrcoiiu(raelionbeaaya: "Ifo.BtfOQg 
baa widely departed from prariona locomodva pnu:tiMat(hn 
firo-box end; he hiw discartled stnys, and the deep fire-box, for 
cornigated circtdar furnace.* and combustion chamberg, whereby 
he g<'Ui a very large gr.ite urea and heating surface of llin nui^t 
effective type." The rccurda of u nunihcr of pcrformaiu eii are 
given, some of which are at the rale of alH)ul u niiio a niinntak 
bat apodal aignificance is attached to the drawing of baavjr 
traina at bigb ratea of speed over steep grades, at pointa wliara 
two locomotives are usually nece-HiMtry to peribrm ■miiir BlT- 
vioe. One of these records is a* follows; — 

"On June 23d, 18S7, engine No. 444 took » train out on the 
Northern Pacific Railroad to Brainertl, leaving St. Paul at 4 
P. K. On this occanon the train consisted of 14 hearily.kMdad 
cars, to wit: One United SlatM rMlway post-office car; 1 ex> 
preea and 1 baggie car, nil heavily londed; 7 full passenger 
coaches, with people standing; 3 Ptdlman sleepers, and 1 din- 
ing car. The weight of this train was about 875,000 ponnda. 
Immodiately out of St. Paul station a 3-niiIo griulo is struck, of 
86f«etper mileu OureqgineanBiljrdimbedthehillonachcdnla 
tinia^andwfaan nbont t«o4lurbnpfhn gnda bafaa blowing 
nfr Htoam. The Northern Fadfio Bailroad baa a very heavy 
engine, ciiecially coitstructed for this grade — weight, 10(3.000 
pounds — but it has never «uecceded in niuking this hill 
alone, with 'J cars. On thit< occasion the tnulivo pull of the 
engine could not have l^een lesw than 23,0(X) pound*, corw- 
q^OD^iig (0 • mean effective steam piaaeure of ISO poanda par 
aqnai* indi. The boiler ptaaa u in waa 175 poondi. Tbetm^ 
live fbm doa to gnda nkna^ na^aoting friction, ia over 
pounda." 

On some roatls 10-wheele<l or mogul locomotivt* Imve been 
extensively used when it waa neoeaury to pull heavy traina 
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niPBOVEMBNTS IN DETAILS OF LOOOMOUVB COSSTRVOTIOir. 



IMPROVEMENTS IN DETAILS OF LOCOMOTIVE CONSTRUCTION. 



MULTlPUllTY OF DBTAIIB. 

A WIDE aoope for chMigoa or unprovemenU ia lUrnidMd bf 
(ha multlplioitgr of dnksM and lepsnto parU of « )oeo> 
moliTv, M oMh of numf thingi to witiiMt to modUoMhtu and 

wear and tcnr. The Railrmd Gazette publlabod* ia December, 

1882, A dctailMl liat of iho pieces, and weight of the rcBpecti^e 
p.ir!i< of a locomotive and tender, built in l&Hj for the Illinois 
Cealrul Itailroad Company by the Hinckley Locomotive Works. 

Waaof the American ty|>e, and n light engine, compared with 
maajr of Iho locomotivee of the preMot day. Tb« total weight 
of (ho en^o waa M,(I78 immuhIi. The wei|!ht of eoeh of the 
diflerent materials used was a« fullow^ Ilr is-i, 1,!>48 pound*; 
wro«Kht iron, 2'.i,tVJ7; casI iron, lOi'S.'); wooii, i!,71tt. The total 
nuii.l.i r of im Uuiin^ bolt«, &c., w.is Tlie sub- 

divuiiona of tlio cngino n-<~rc rla/iKifiod f iH> iw.n: Iliiili'r; domee, 
Ac; aalbty Valvea, iftc; throttle vaU ni^, ^^-c; hLi hiu and cxhaiisl 
pIptHt petticoat i^pe, i^c; blower; aouAo-box, door, &c.; inioko- 
■tack; grates, aah pun, Ac; boiler braoee; framea, Ac.; bed 
ciisting, Ac; cylinders, Ac.; cylinder cocks, Xr,; Htrnm chest, 
Ac; vaiTejt, Ac; pistons, Ac; cross-hciuis, guiUcji, Ac ; crunk ! 
pins; driving wheels and ailo>; driving H])nngn, Ac; driv- 
ing buxoa; valve gearing; rovcnMi lever, Ac.; pump; check 
valTei; injector, Ac.; check chaiua; snnd box; bell and stand; 
hand nil; running board; cab, fuot-board, Ac.; wheel covers; 
oow-catdter, Ac; head-light, bracket*, Ac.; steam gauges, cocks, 
Ac; miii(lri(\«. Of tluMo sub-divisions, (lui following had an ag- 
gregate wiiight cn'ccding a ton: Bt)ili'r; fninioa; cyliadora, <lo.; 
crank pins; driving wheels and axles, and engine truck. Tlio 
tender wei|^od U/>18 pounds. The aggiegato weight of each 
of the nHitariah used, in pounda, waa aa IblUnra: Bnua, W 
vronght irao, 8,380; cast iron, 6,987; wood, 8,118. The total 
namber of piecca waa 1,3(16. The leading aub-divi^ooa were 
thetaait; taoder frame, Ac; 1«iidart>«dk%iadbc*k«a. 

fXJBT OP OXK (LAHH "i " BtTI MtNOUS lOCOUVTtVJt ABOUT 1876. 

Another indication of the coinplcxitj' of the locomotive is 
fbminhcd by detailed lists of the cost of varionn portions of a 
number of locomotive* huilt in the Altoona shops alxiut iH7(>, 
which are publiabed in Dreilge'a aocoontof the I'unnsylvania 
Baiboad. Om of theae iiala gives (h« nniaber of boura of 
labor devoted In eadi of the reapeetive ahopa to eadi taak In- 
volved in the completion of ft cln-ia "(_"" liit-uninous li)C<itnn- 
tive and lender, as well as Uie cost of the materials used. The 
rof boon of labor aad iia«aaliiiea«fa riuip waa ■• ioi> 

Total hours, ValiMj iif lalKtr. 



In smith shop 3,4U6 20 

III builembop ...>*..*.>•.•«*.. S.IS2.00 

In lutheBhop 2,«aS 10 

InTicDBbup 1,IM.OO 

In wheel shop....... IM.OO 

In <rrecUni; ahop 3.061,00 

In tin shup S3S 00 

In carpenter shap^ 490 00 

bpaiatabop 412-00 

1.333.00 



tOft? 03 

soa 97 

430 13 
184 74 

at »t 

488 46 

08 07 
78 48 

67 06 

211 U 



tMal 18;290.80 82.000 05 

Tha total expenoea for labor and materioia, exdmive o( abop 
I other than thoaa Ibr gaa, flial, and itoraa aieaafol- 



4000 
. IMM 
. SBt3 
. MO 88 
. MttO 



rnpoftlaaoirtiilaBdatoni 

10;808 pounds flngliigt. 

MOO pennds caattngi {UMa^t^tid ewtna).. 

% lOOpoandatroB..... 

410 pcmmia boUer Iron 

m pennds angle Iroo 



84 00 
004 

or to 



GfiO pounil* slay bolla. g a 

IG5 pounds planished iron {{(| 

1,403 [lounds erown-bor iron nij 

180 poenda T iron e ^ 

228 pounds B. B. Iron 

080 pouiiila thert iron jg^^ 

IS poan<ls ItuMitt iron { ^ 

44 ptiuiidj boiler irun ijj 

<l,0(»3 i*iiinclit uto'l fur lK.iil»rr, TSt a 

2!)0pouni)9 Kti'vl [h .'ileT^bead plata at % 

871 (lounda cast Mtcel ISj e 

1,208 pouiidi aut spring stMl.... IIO n 

1,012 pounds old steel.. ....... Q % 

1,120 ponodsbroDia .«.•«.. 3«)ij: 

SI7 i>ound« brans ....................a................. lot ^ 

10 pounds Babbitt melaL 3S 

1,310 pounds lead uc 

53 pounda haraodritait anppir.... utit 

Blveta. 47 » 

Bolto 31 19 

Kuts nm 

Wssbcrs it) 

3 driving axle* (1,780 pouoda) U B 

0 pain wheels and starl axiaa 

4 Butcher stoel Uras (3,903 pounds) 4M S 

144 iM pipe. an 

4 steel crank plaa (414 pouadi). tt 41 

Ttubssnda tn 

1.721 iMtobd. mm 

131 pemdaeopfiriipa mm 

Cupper fhraii. I im 

acrena. 8K 

Nailib m 

ISitaalMtaarewa. »m 

OpouadaUa^niMMr.... ia 

10 (kst chain Ig 

11 ponnda aheet rublMr. IM 

Split kqra 1 M 

6 fret rubber boas 3 00 

Itrasa siiJ copper wlr» 0 25 

Kiiiiry |«i|K'r OK 

HI |MiiHi<l5 pill king Id, 

Tsilu »U 

Wick oee 

Siotngv • <l 

4 ("lunda leather............................... ....»•««...« IV 

'Vy\-v iiirtal 0 ■ 

Ulue M.... OIT 

5Ilrcl>ri<k9atO0 4M 

3 screw eyes 041 

2 |MmniI« susp OS 

Ilii<>li>4 , 0 4S 

1 unitciitara 4M0I 

lai^nalball. it 

1 wbiJitle »« 

1 ilml rountcrapdag........ OM 

1 wat«r loodfi boaiL !• 

1 countcrbaiaaaaipilag.... Tfl 

2 unions..... 141 

itUcbanlaaaiaMir valve. 10 It 

2swiv«l8. m 

thoeeBOla. 4* 

4daflaolornati. 4M 

Igeoseacek. IN 

IboUarcb^.. > 188 

giallawcapaaadjaiali 7H 

4ceecBtrieatia|ia. • , 0(0 

8 driving-box shoes. MV 

4 driving-box wedgea • t9 

4apiial«prtagib.... liU 

lAoUeaiia. T« 

1 atcel plunger. 8 U 

lateamgaufa..., U 41 

llaiaalar. 
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XKntOFKKKnV XV DSTAllS OF LOCOUOTIVS COMSIStUUTiOW. 
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•Hwd-mU tow 

4MorM. 

4 tallow eonncdiooa. 

1 hoas 

1 iteam rli»t. 

1 lil^iwrr , 

4 Haokiiii: I'lJiff 

Ill f«(>' 





S 12 

, 2 >*> 

2 10 

1 SO 

0 43 

72 20 

2 RH 

1 I'jinnj; h«lnrn^ .•••■••♦♦»••,.<.... 11 25 

ft W 

,. 0 M 

0 48 

I Oti 

$44 

1 » 

, 2 00 

6 30 

1 f»j 

6M 

, 8 83 

6 00 

4 SO 

e 40 

S fiO 

S 78 

2 40 

1 IS 

8S0 

IT n 

• 14 

00 20 

1 31 

0 7ft 

0 W 

ttOO 

DM 



1 sci of copiwr Joiota...... .« 

3 hose stnUnen 

4 tnii'k oilert.. ........ ....... 

4 brass oilen 

Bbow, Ii)nK«,<liK>rBliiIi-s.... 

2 cab-<)uur otchai aod knobs. 

1 tank i\<\i ...I 

1 blciwrr cock................ 

I |>ct cock . 

1 blow-off cock 

2 atop cocka 

iqriiadarcocha. 




gWftetpina M 20 

« hlckonr S 00 

ITl feet poplar. G 07 

iSO M vellow pine 16 BO 

16 76 
1 44 

1 20 
4 3.5 

0 70 

2 04 
4 00 
8 88 
2 40 

1 75 
0 60 
060 
t40 
7 76 
4 2i 

11 34 



CTO fi-<;t iclic 

3«j feet dicrr)' 

S4 feet weather atriiw 

UUgbia. 

Baad-(«p«r 

08 poanda bone black 

20 pouDda lead color 

22 ponntls fltling. 

20 i"iiuniU •' irinidail" paiiot.... 

7 [Xiunds BwwlLili Kr«n 

4 iK/uiui» roonn|» brown... 
25 pounJ.t liiirk Brunswkk 
3 gallons blai l> Jj|.in vami 
2 Kiillon' nibliin;; viimiab.. 
1 gilliin fiiilsliirjn vnn 
Sa booka uf gold leaf. 



..........................a. 



Total .$8,411 98 

ayttaaaand broon WnUigf^ taamliifi, borlnji, and wttUngi es 12 

ToUl t».Si3 XI 

lXTEKrHAN<ii:AllIUTY OF TUE rART8 OP LOOOSraTiTBS. 

In the iir<i>;res.« of development One of the moat imporUut 
advaii' i » ni:nli' w .is tlui luloption by a uuaiber <»r lines', mnl I y 
loconiiitivn mantiXactuhng es-tjildislmients, of h iiyBicm pro- 
viding for Iho intonbingenbility of the p irta of all locomotiro.s 
of » giTen clam, moy of the {Mrta being iUm applicable to all 
or neulf all the ongtoot in Mtive tuo by loiBe Iloei, or nearly 
all llie enginea made at a given establiahmenl, without refer- 
ence to tlio class to which the engines belonged. The aignifi- 
c«nce uf intcr<-hang<\iliility in reducing tbo OOat of lopain and 
conalruction can Rcarcely be overrated. 

The old order of thinga, aod the naturo of ofaangeH effecti-d 
in ■uxidiy quarten, an indicated by a pnpar nad before tho 
Ameriean Sodflty of CSfil Etaginaan by O. ChaBal» iatmwAy 
chief engineer of the Biie Bilhn^, wbidi aaibnaad tiio Ad- 
lowing «liiletuents: — 

"In 1871 there wort' (i]K!n the line of the Erie Ttiiilway (now 
the Mew York, Lake Erie and Weetern) 469 looomoUvea. These 
iMd no Urn Ibaa M difiiwit alylMof «i^iM^ 



wbieh were loattend flie Ibllowing memben of HMmmi itylai 

■ rinr!", whirl;, li.iing peculiarly eiptTunl f<> breakage, rcijuired 
diipiirau to he kp|it on hand: Sovenly "lilTerent style* of rylin- 
ders, U (if i-rank uxlc«. 17 of nmokc-atack*, 41 of front end diMtni, 
25 of dnviag'wheel oeotrea, 71 of driving-wheel boxes, GO of 
patillal radi, 4t of diMq^wboil qdan n of oooiBtrfoi, and 
25 of links. 

In 1876, when the old S-lbol gaage wa redaoed to tbe stand- 
ard of 4 feut inches, it wim determined to make on atd mpt 
to reform the diveraily, and the engines wero llrMi t:ikeii in 
hand. A conaolidatioo engine was designed, and elultirftti' lie- 
tailed drawingn nada loasouro an absolute inlercbangeabillty 
of paita. Bii— I oni^na* w«n btdH in accordance with the 
daawiqp and spedficatiooa, six of Ibem at tha rand abops, and 
the remainder by two looomotive-bailding eetabtiihmentg. It 
Simvcvpr, Hiilwrqui'iitly f.jiiinl that tlic parts were not intrr- 
rliangeable, and il was then delerniiiuNl to furninh eai li <'i)n- 
tracting en^no bnilderwitb aoeitain nunilx r uf tempU-to, in ad- 
dition to dis«in08 and ipoelloatioos, for all engines put under 



shops, and duplicates ftimished as wanted. TImMINW W of 
those templets for a consolidation engine. Those witb botes 
in them arc provided with hanlcned *toel Imshings. Ilie re- 
sult has been llmt 108 engines of this class were on the road in 
1882 so exactly built that there was no'di£Beulty in keeping 
dnpUoato parts on hand thai were sure to fit In case of need. 
Tbo samo plaa «M adoptod iHth respact ta pawangw anginas. 

The following table shows tbe cost of maintenance of looo- 
motivea on tbe road from 1870 to 1881, inclusive, the system 
iMVinc boon inWRguralfil in 1878:— 



Tasi. 



So. of 
Eogiiici. 



-R«p«in.- 



Ccart per 
100 mUd. 

$14 07 

8 B3 

8 11 

8 00 

S II 

0 33 

7 06 

4 »t 



Coat. 

1870... 440 9,320.379 tl,312,7»8 S3 

1871 475 10,579.706 945,207 63 

1873 ..488 12,31H,.W4 l.OOO.OiSO 04 

1873.... 4B7 13,697,400 1,096,756 30 

1874 460 13,123,701 1,084.882 73 

187* 461 12.762.879 807,710 85 

Un 468 12,682,916 800,881 08 

1877 488 U,»7,88l 6SI,M8 80 

un. 4M u,n$jm «m»tu « 

un t AM H,m,m m,m «r 

.» uMisn fn.in » 
.M« u,«s,»i «aiii,ui 4t 

Tliis ini'IuJcf^ the buiiaing of new engiaoo ovoiy yonr lo l» 

placo those worn out and condemned. 

Much of the iia\nng shown was doubtJess doe to other reforms 
intiodnood by the mansgemant of the road, aa wall aa to (ho 
sabsllWlon of stool fer BOB idi, to ttie daoHM of wigoB mb. 

sequent to the panio of 1878, and to the liMt (bat many of tbn 

engines were new; but a oonriderable part was certainly doe to 
the ftdiiption of rigid standards, and of ioti re iiangcablo parta." 

Corresponding changes, with like result, wero made upon a 
number of roads. Tlio practice became common among tho 
manuflMtttran of toooinotivoa of keeping in atoolc and fumisli- 
ing to purdiaaan enot dapBootaa of onidi piHoaitraro oMot 
likely to need renewals or repaira, and nnmeroos efforts have 
l>een made by railway lines to establiih uniform standards. 

In Dredgc'ii account of the Pennsylvania Tlailrnad it is stated 
that tho company had in 1870 "carried out completely their 
syEtcni of interchiuigeability of parts, and very many of tbe 
detoila of one engine are appiioaUe (o olbem of a differoot 
t}^^. TlraB tfie maximum wiallon is only fbor diflbrent 
pattenis of hrmi or iron castings fur any given part for tho 
ten different clashes of engines built.'' Tables relating to tliis 
subject are published, wliitli hSiuw that "uiil nf il .- 1,500 cost- 
ings (in round numbers) required for 10 engine.s of the differ- 
ent typos, 81 special patterns only are required among 9 classes, 
of whicb 48 are used in cUms I alonob whUe 178 patterna are dis- 
trifaated among the 10 ebuses. In tbe same way tbe miatiooo 
in {orfjtyjs urc reduced (o the narrowest limits. TIio numlier 
ill forgiiig« in each enpne averaged 24.'>, ond with very few 
exceptions these arc ider.lir.il in i hi.-^M H A, B, C, and I). A 
greater variety exists in the remainder, ospeciaUy in class I, 
whidh k ot 4«Ilo n apoofad (gfpob" 



Digitized by Google 



32e 



STEAM-GENERATING AND STEAMCONTROLLINQ FUNCTIONS. 



STEAM-GENERATING AND STEAM-CONTROLLING FUNCTIONS. 



ONE of the greateat difficulties involved in tlie construction 
and successful operation of locomotives arises from tbe 
task impoeed upon them of carrying the fuel, water, and 
heating apparatus ueccasary to furnish suflflcicnt power for ' 
self-propulsion and for drawing heavy trains. It in largely on 
account of lhi» requirement that etationar}' eteam engines had 
long been in eztcnsivc uae, nud that a coiuidcrablo number of 
Bteamboatd were plying the waters of this and other countries 
before locomotives heconie an imporliint factor in civilization. 
Convenience and economy in all that pertains to the generation 
of steam can much mora readily bo promoted in connection 
with the arrangements for stationary and murine engines than 
with tluwc relating to locomoliveH; and progrew in the direction 
indicated by this statement has formed one of the mo«t desira* 
bio and difficult of tlic labors iiivolvcil in useful improvemenls- 
The bulk of llie entire machine, including the tender, is 
made up of applianoes for carrying fuel and water, and con- 
verting water iftto steam with a minimum of injurious or dan- 
gerous results and a maziniuni of useful ciTccl. Many of the 
ma>^t important actual and projected improvements relate to 
eteam-proilucing and slenm-contn^Iling functions. Problems 
which have awakened deep anxiety pertain to methods for 
generating a sufficient quantity of steam to meet the rcquire- 
menla of engines intended to draw heavy loads over uteep 
grades or for fast passenger service; plans for saving fuel; de- 
vices for increasing the eflectivencsa of iire-bozes and diminish- 
ing smoke and spark throwing; and means for extracting from 
the steam generated an increased amount of useful service. 

CHAN0E8 IS Mfn'&LI] UbKD FOB VAKIOIS l'LKroeH». 

Closely interwoven with this branch of locomotive improve- 
ments, as well as, with others, is a notable change in the nature 
of the metals or materials used for given purposes, and espe- 
cially Iho extensive substitution of steel for iron and copper, 
and iron for brass. 

One of the important difTcrences Iwtween American and Eng- 
lish methods of locomotive construction hinges on the fact thut 
in this country steel fire-boxes and iron tubes arc in general 
use, while in England the common practice is to use copper 
fire-ljoxes and brans tube*, A tendency towurils the use ofstecl 
plate for the shell of boilers in the construction of American 
locomotives began shortly before the end of the seventh decade, 
which 8uh«cquently was rapidly incrca«cd. On the latter sub- 
ject a report of the boiler committee of the American Railway 
IListor Mechanics' Association, read at the annual meeting, 
held in 18S5, says: "Steel was reluctantly used in 1869, but 200 
boilere of steel are reported for 1875, and it is recommended in 
that year, exclusively recommended in 1877, and the commit- 
tee is unanimoua in 1878." Rapid progress iu the direction of 
manufacturing kinds and sizes of steel plate specially adapted 
for u»o as the material of boilers exerted an important influ- 
ence in ha«tening this change. Other Htatements in the report 
rcferretl to, relating to the substitution of steel, include the follow- 
ing: "Steel rivets are not reported as being used in 1871, neither 
are they U4cd to any extent at this date, yet in view of all the 
conditions of the case, and until the obscure matter of galvanic 
action on corrosion, pitting, and furrowing is more clearly 
underotood, it would be wiser to use steel rivets with steel 
plates, thus bringing metals together that are quite similar 
in nature and electrical affinities. . . . Steel flues were but 
slightly used in 1870 and their use at present is not common. 
Tlicy are thin, give a lengthened service, and in the bands of 
good workmen are (with borax and flux) readily pierced and 
rewelded to iron ends. Difficulty iu rcwclding was the chief 
defect mentioned to their discredit in 1873." 

I.VCIl£ASS OP BOILER PRKSSURB. 

Another im|)oriant modem tendency is towards an increase 
of boiler prt-s^iire, which i« facilitutcii by tin- iiicrpa.-m in (he 
Hircugth of the malcrials used in the construction of boilers, 



and improved methods of manufacture. It is an advance atep 
of great importance in promoting economy of fuel and adding 
to the efficiency of locomotives. 

Interesting indications of the course of development in this 
respect are furnished in (bo following extracts from remarks 
ma<Ie by J. N. Lauder, master mechanic of the Old Colony 
Railroad, at the annual convention of the American Railway 
Master M«chanic8' Association, held in June, 1S67: "The sub- 
ject we are discussing now is the advisability of increasing the 
steam pressure. Now, I say it ia advisable. We have gone on 
for years with 140 pounds, a good many of us have got to 150 
pfjundfl at the present time, few have got above that. 5Lr. 
Underbill, of the Albany road, has been carrying on his heavy 
engines IGO pounds with, it is claimed, good re(!u]t«, for a num- 
ber of years. Mr. Stevens, of the Lake Shore, has recently put 
to work passenger enginoo carrying ISO pounds. I have got up 
to 175 pounds, and I (hink with go<Kl nsults. Tlio fact is the 
transportation department is calling on us every day for greater 
duties. To-day more work is required from the locomotive, 
the cars are heavier built and they are loading the cars heavier, 
and we are expecteil to do more. Now, I think we have got 
our engines up to abont the maximum weight and size. It is 
impracticable, it seems to me, in ordinary service, to go much 
above the weights wo have iu our heavy passenger and freight 
engines. The question then h, how to get more i>ower without 
increasing weights? Some would say that the power of a pas- 
senger engine is depending upon adhesion; that is true to some 
extent, but there is very little trouble with wcll-design(>d en- 
gines of the present day slipping. To get more power without 
increasing the weight, I see no way but to carry higher pres- 
sure. It will not do to i)Ut on larger cylinders, because we are 
troubled now to get steam enough. Tlie power of a passenger 
locomotive is just her capacity to make steam. She has got 
adhesion enough, she has got well-designed valve motion that 
distributes the steam properly; everj'thing is all right, but the 
question is how to get steam. There are very few engines that 
will hold steam when running fast and cutting off at ten inchea 
with full throttle. Now, if you can get the boiler to carry s 
higher pressure and work up to a short p<jint, say eight inches, 
you have got an engine that is going to do the work better lhaa 
with lower pressure. In my own practice an engine carrying 
175 pounds of steam is hauling the Full River boat train, com- 
posed to-day of flAecn cars, eleven of them CO feel long and 
averaging 25 tons weight each. We have a heavy grade on 
the road to pull over, and we never had an engine (hut would 
make tbe steam to pull that train over in projH'r »liape until 
we placed in service those we have recently put out. There is 
nothing peculiar about the engines; they have a large iKiiler, 
they arc good, well-designed engines, that ia all. They have 
got nearly 1,600 feet of heating surface, and that enables (hem 
to work freely and keep the steam up. We can wi>rk the train 
over that hill, cutting off at ten inches, 170 pounds steam pres- 
sure, and take it over in good style. When wo strike a heavy 
grade we cannot use engines that will not come down, down, 
down until they get to l(Xt or 80 pounds. We must have (hem 
' so that they will tako the train up over the hills, and then, 
when they get awsy, work right up again. It is my l>elief that 
using high-pre««ure steam is a step in the right direction, and 
with the material we have to-day for building boilers and tho 
knowledge we have for designing them, there ought to l>e no 
trouble in carrj-ing 2(X) pounds of steam, and carrj-iug it just 
as safely as 140 pounds. There is ample margin of safety, even 
at that high pressure, and when you get tbe high pressure and 
everything about the locomotive properly proportioned, you 
will find you have got a very economical working engine." 

mKS-rRIIOTIOK OF FIRE-BOXES— ORATE AREA — ASU PAMS. 

A radicjil lit'parture wua niudc iu the constnictii-iti of the 
Wootlcu engines in the matter of increasing grate area, or tho 
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boiler, anil in front of the fire-lmx, instrad of in the rear of ihr 
flr»-boi, it U-riinie poseihlc to iiKrciuso the width and k'ngt)i 
uf the lire Iv.x to an citciU never previously attempted, with 
iho power of sprwding. relatively, their fires over a largo aur- 
In • ■UuidMd WooUen dirt-burning engine the grate 
tzUndi ovarataiftooof 76 igmn fcel> and the hMting 
•urflM* fn the flre^wx It 906 tqtuav feet. 

Tlu>-ii> li^iirrs r- jiri'.iciit an iminrnse increaee in grn<e ar>'ii, 
in couip.iririi .n willi olhor typiii of locomotives, anil animated 
controver-ic-H luis e arisen in rcg:ird to the uliUty of thia change. 
A report uti improvemeota in looomotiTa boUer oonalruclioo, 
made to the American Railway MMttii UrndbtaSat AmoA^ 
Uon in 18M, after mentioning a number of particnlan aboat 
wMch •uhalantial uniformity of opinion had been established, 
cnuDienited other points involved iiIhjuI wliiih there was Hlill 



Sontlt Cnaiit Knilway, ho makes the following roniarki midv 
the head (if anh-pntt; "Caro has l)een taken to proTide theee 
enginea with means for etfecting perfect combuKtion of the 
fuel, and to pre^'ent ttio cmiaaiun of aparka. To do ihui they 
have been fitted with an air-tight aah-|MB, which haa an angle 
Mfow the opening Jbr the daapw ■! th« back. Water ia 
allowed to eecape Into thia to qaenefa the aahea, and so beep 
lli<^ lln - lirtnt rnol and in gornl onler. A delleetor j l iI' i - ] '.ict d 
acros.-*, al>ove the opening for the damiM-r, jMiinlin^ iuwurd*, 
and this tlirnwi* the cinders which fall near the opening 
toward! the ceotro of the aab-paa. The openim itaelf ia 
e0*M«dto«itbla4|iaeli«orthe lflp.williftp«lbnted pkte 
mounted on hinges; thia allows the air to paaa into the aslvpant 
and prevents large cinders from falling out A damper, having 
II liandle convenient to the driver, i« ftrrange<l to nhiit priunl- 



a great diversity and wide range of opinion, ono of which wan : cally air-tight, giving him the means of adjusting the amount 



as follows: "The firu-grato area, and proper amount and di 
Tisiua of air opening* lor rapid and thorough oombnatioD of 
fiibrentqtMliUeaorooal. Mr. Well* Hiy* Ihrt tbo of Um 
gnte thonld be as small as possible. Mr. Wilder aajpa gnl* 

190 inches long is economical for soft coal. Who can reconcile 

the dinV-ri nco of opinion?" 

The advcrive views of Mr. 11. Wells, lo which reference is 
made, were presumably those contained in a report ho made 
to the •nntuil oooveotioa held in 1882, which included the fol 



of air. Ihcae COnttivRDoeSk oombined with the comparatively 
exteoaive grate and heating BorCftoe^ and with large blast nossie^ 
mlirdy prevent tha amiHion of qMuka. Tbe aabai eanied 

forward into the smoke>hnx would pass through a sieve having 
{•inch meah; the average (piantity bein^ for the heavy paMon- 

ger or gotHls engine.1 iil'.jnr -2] . i;l :c U'rl [!■ : niih's run." 
This statement may, perhaps, indicate one of tbe few direc- 
tions in wbleb Bn^h mcilbodt tuf 1m 
i 



"Am a ml*, it may bo Mid that tba aran of bbi; amuwoDmrr, aim mnraoi op 
'live grate* ahoold be as small as possible that will bum the ' Great diversity of opinion continues to prevail in regard to 
amount of fuel necessary to generate tbe reqnire<l amonntof' the eire, nrnxiigenient, and number of (lues or tubes, bui in 
steam. The area of grate to give the beet hmiIlh will ilepend [ corapari.'M ii u itli engines* of former eras there has l>eeii a great 



largely on the quality of coal used. For iiutanco, a grate area 
of the proportions generally used in the Wootten boiler would 
certainly ba waatefkU in Ikiel when a good qiaaliljr of fadtominoaa 
eoal waa used, bnt woald periiapa be the moat •eonemioal 

where a very inferior quality of nnthrncile or tcmi-bituniinnus 
coal is burned. As nature h.is made the co;il;i to ditTer greatly 
in kind and quality, equal variety in (he proportions of gnitci 



increase in the numln-r generally used. The report of the com* 
mittee on improvement in boiler constractioo of the American 
Bailwajr Maater Mechanics' Association, presented attheaomul 
eonvention in 18M, stated that there waa a naterial dillbraoca 

of n]iiiiion nniong the niemliern of that l«i<ly on the following 
points, vi?..: "The pn i]>f r diameter of tine for a given class of 
fuel. ITie projH T clearance for t.pace between flues, and their 



and to a certain extent of fire-box and boiler, seem necessary : geometrical arrangement. The value of each additional foot 

in length of flues. If, as many suppoae, any additional length 
bcyoad eigbiornin«iMtia«r nopnolionl ONVwahad better 
our boiler barrels, and obtain the same weight and 

cubical capacity by incn aaing their diameter. On our fireight 
engines we can safely lift the centre of gravity very much 
higher than is l>cing done at present, and even on our passenger 
engine* the limit has not yet been reached. AH increase of 
preeanre wiH l«nd to leaien the value of the Isat km ttti of 
loqg Inbai. If by cqMiiaant the heating valm of Urn tnbei 
was BMaitaiBed, we ooald readily obtain the value of the Are* 
box surface by de«lucting from totjil heating value of boiler, 
and thus, having two values, we could belter adjust the propor- 
tion between tube and fire-box siiriaced.'' 

A roviaw of tb« mechanical differencea of looomotivo oai> 
BtruolioD, aa iUuitntad fegr looonolivea at tti* espodtioa of tail* 
way appliances held in Chicago in 1883 stated that "tbe eiiii> 
ing differences are principally in those parts of the locomotive 
relating to iln sieaniing qualities. The g^reat 'Mastodon,' for 
instance, has flues 2i inrhps outside diameter. The 'Little 
Mastodon,' a narrow-gauge engine standing near its laiger con- 
temponuy, baa fluea 2 incbea outside diameter, while tha noted 
Awt looomotiva of tbe Tbiladalplila and Beading Sidlroad, alao 
standing Under the same roof, has flues 1) inches in diiinieter. 
Thia las^menlioned engine has (hie.a with a total heating 
surCaoe of 1,41*) srpiare feet, which minilH-r (jf lines eipmls .'t3 
per cent, more than any other engine has upon the ground, 
and 10 per eonC more beating anifiue, yet there was a locomo- 
tive engioaar praaaut at tbe eiporition with a model for a loeo- 
moliva boiler oonlaining a mueb leas number of flnes than any 
existing steam boiler contain" (ti day, with a largely increawHl 
diameter of flues. The fa.at j a-.'^cii^'cr locomotive made by the 
Brooks l/<>ron>otiv.' \Vi.:ks has ti n s J inches in diameter, and 
BO ha« tbe small logging engine built by the Porter Locomotive 
Work% alao tha narrow-gauge paaseogar an^na faailt bST tt>* 
Mount Savage Looomotiva Wosks." 
aotUB vumnmwji um— Toms ov AsmxBiT ahomo amicsur 

RUI.WAY Maa™ MECTIAXICB. 

The report uf the commiltoa On improvements in locomotive 



la order to obtain tha beat resulu in its consumption. Careful 
teala and obaervatuna moat be relied on mainly to datarmlna 
the proper modUteatieoa necessary to suit each variety of ftiel. 

No one pattern will answer bent for nil kinthi. It is iminirtant, 
nil ire purlicnlii ly, however, where bituminous coal is URcd, 
wiiicli is rich in ga.-, thai tlie area of flre-box be largo enough 
to give time fur tbe perfect combustion of tbe gases before they 
tha tabes^ that tlic heating surface be as great and the 
t \$tg» M poesibia within tha Umita allowabla for tba 
clam of engine in which It Is used." 

Tho.-r vii ws CAtt scarcely be C'it;«iiliTcd drciiledly antagnni.ilio 
to lar^c grille areas. While they advocate tlic doctrine that tlie 
"areaof live grate nhould Ik! as small as possible, that will bum 
tlie amount of fuel necessary to generate tbe required amount 
of steam," the real qnastion ia how laiga an area can be advan- 
tagnoiisiy need for that pniyoa% and in view of the numerous 
ehronie dUBcultlea that lutva aiteo from imperfect combustion 
of fuel, and liK'k of sufficient quantities of steam, there are goixl 
reasons for the belief that a considerable increase of the grate 
area of many classes of engines would prove beneficial, and the 
drift of progresaiTe aentiment appean to ha in thia direction. 

One of Iha adv an t ag es derived from a bugs gwla awaoo the 
Wootlan engine, to which aufficient importance has probably 
not been attached, hinges on the fiict that it admits of a very 
gentle bias'., ivi. l '.Inis materially diminishes one of tlie most 
serious ditticulties involved in the successful operation of many 
looomotivei. If all goes well with the fire in the fire-box, and 
in devices for ftuniabiog a aufikieot aupply of air to the fire 
Ikom tba rear, ends of grsst aignifleaaea win ba promoted. A 
nsglect of ash pans and sab-pan arrangemenU, and of methods 
of firing, are cicwely Interwoven with this subject. It is prol)a- 
Ua thai lack of attention to details relating to ash pans is a 
prolific cause of woote of fuel and unsatisCsctory results on a 
iiutnLcr of the locomotiveaof tbisooantry. 

Much mora attention is commonly given to tbissobisotin 
Aiglsnd than in the United Blatask and this may be one of tbe 
important can.«ea of differences in the amount of fbcl con- 
sumed. In William 8tn>udley's deacription of the construc- 
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Itnilcm, piTsenti'i! .-it tlio annual convention of the Anarfoui 
Kuiin'iiy Miuiier .Merlianic«' Aaaociation, onumcroUxl thfl fol- 
lowing l>iiiMt.-i in tiuiU r cotiatruction upon whioh tlMt bodjT hiul 
arrived at a general uoifonnity of opinion:— 

I. The kospiagor «ll lOQiltiidiiud riratod joliito abow* the 
inter Una. 

& TiM me of butt or weli hm^tofiMl joints, initead of 
8int;1o or douhio Up jninla; tliii pmotise oUeQjr doing awny 
wiiii FiirrowinR at se-itnit, 

3. r«e of mild steel for nil parts of «hell and iiutido firo-lKix. 

4. Wide water spaces surnMiading firegrate— never leas than 
8 iaebee, end 4 inches preferred if powible, the width increasing 
n^mHie rather than narrowing^ tims Mjcadag better ciicula* 
tioo end freely getti ng ri J of (be steea «■ bet aa it ie famed. 

5. CIcaranro spnco Innwron ll'un iiot1e«duai| of ttittcb. 
(>. Disdso of iuaido fiarniicn to ooeore flucs In tolM sheet, a 

practice atill common in other countries. 

7. Exclusive aso of lap-welded iroo or steel flues, instead of 
eompositiaa. 

8. Disuse of solid fire^loor ring around fire-door opening.' 

9. As few holes as possitilo through sk«U, for connections, 
cx>ckK, valves^ Ao., and ae many aa naoeHaiy to waeUng-out 

purposes. 

SX DomeopeniivtobersinlbraadbyatMQgtbaiiiiigplaleor 
doable flangiqg: 

II. Bockitig giatee tot bitttminone eoat. 

12. Leaving biailer free for movement on engine flame; and 

(he abandonment of back boiler-head bra«as, even with slotted 
hoU- tu ullow i'X|i.in»iMii- 

13. Urigin;i.l or conRtruelinn tpsl by hydraulic pr«»iiuro through 
injector, and, therefore, with warm water; but all subsequent 
teete by inqpection witb hand and egre^'both iatemally and ex* 
temally. 

11. Nut attempting to get rid of trmd by providing «'ilh mud 
po<kft-< <ir ilnuns, but by blowing iHiilcr ofT <indcr full head of 
Steam . 

15. There i« alno tu bo noticed an increjused initial premurn 
of from twenty to tltirty pounds per square inch, and we see 
no teaawi vliy this practice sbould not beoome etill more gen- 
eral, and the praasare Bleadily grow higher. Onr steam is used 

BO r.ipidly nftrr formation, and in. thernforr, no wet, that tlicro 
i« little cttUM! fur f«>ar of troutilc rt'suUinn from the higlier t<!ni- 
poraturo of the sloam interfering with the RmoothncM of the 
worlung Ctces of valve and cylinder. This temperature is not 
InrriMiid one-tenth in raising aleam from 140 to 200 pounds 
pressure, and if the AiU eeooomioal value of eonpcnnding 
looomotWo cirllndeii la to h« obtai n ed, the preMore mast be 
ill. roxs) il abov* UO or 1^ ponads^ which ia the maximum 

lo-<iuy. 

KXTEKBIOX SMOKE DOXEB. 

One of the devices applied to a laige proportion of the loci>- 
motivcatnvaniiig loiMMetioaaor fhooouDlqrittidtiiadto* 

very limited extent in otbor mtHaui, about which a consider- 
able diversity of opinion eStsIa^ is tt>e extension front Its 

operiili'iMii Ikivc lit i ii roporteil to bo very Ufeful un a number 
of lini'H nnil n1lf>ge<i to bo un«atififactory or detrimculal <iu 
Others. On i>omo roads it wua diacardctl after Wing uned for n 
ooBBiderable period and subeequentljr reapplied. Forcible 
speeebea for and agaiiiat it have bean d e ttva n d at amiual 
conventions of the Master Mechanics' -Association. The view* 
of it« advix-atcn, who appear to lie in a decided msjority in 
that biiily, iimi the iiuturc of the purposes it ser^'ea are forcibly 
described in the following remarks made by J. N. Setchcl, 
general superintendent of the Broda Looomotlva Wofh% at 
the oonventioo h^ in June, 1£87:— 

"Aaabailder.if • maa eonea to no and tella me that the 
extension front end i« of no iiae^ laay all right; if ho says 'it in 
a good thing and I want it,' I say, all right. Ibit m a manager 
of the machinery dcinirtirirm i f railri i.io-. ,in .i i.r,.- ul li .(■t>. 
motives for many years, as a master mechanic and ^uperin- 
tandtnt of motive power for many years, I am your equal, and 
trbtn joa tell me (hat an exlemioo Aroot end ia a fraud, • 
hnmbug, and of no valoe, gentlemen, I will agree to take any 
engine ynn have on your ro.^d.take its record for the liuit year, 
give it to me in the same condition, as far as its wearing parts 

,Air aaother yoaivaodlwiU iiwiryoii,irithaa 



extension front end, a cleaner train; I will »linw you Ir^n 
u»cd, and I will show you less fires along Uio right of way by « 
lai^er per c«nt. than the rooordt Of that engine ahov fer the 
year previoui'. [Ai)plnui'e.] , 

And as an engineer I fi el that I know what I sm lalki)^ 
aboQt. Anil when, gentlemen, yon tell me it ia of ae vilae 
to increaao the rise of a noide half and thrae-foonhs of an inch, 
it t[npn serni to me that you are mistaken. You ought tu ;l,ini[ 
how hard you try to got your engineem to enlarge their ndtzlrn 
liy a little cnre in flriag, and a little urging up to do t}ii« and lii 
do that, to lower the petticoat pipe, or to raise it up^ aodlode 
this and that, and tlic other, and then to think that yon cm^ 
by applying the exienaion irant end in • ^Mpar manner, so- 
largo it by oae-balf or three-ibuitht of an tncb at once. UttM 

<if no value? Why, no in;i:i in Ikk right mind ought touy tikit 
Now, it iji not very long ago that wo had a committee oa the 
extension front end, and they reported on it favorably, but ftf 
hapa they did not go into the dolaila of it aa minutely as Ihqr 
oogbt ia, and aiHMr why it «aa abandoned on tlw loade tbit 
have taken it off, but to most of us it is very easy to seepial» 
ble causes. We know when the extension front end was tm 
applied it wu« done in a Hlipi>liCHl manner, and was not ur-li);tit, 
and nothing of that kind will succeed unless it is as light ass 
l)oiler, and that is where the point comes in. 

Kot many yean ago I ««a appointed anperintendent of b» 
tive power of a road, and oooof |he 6nk iMagi thrgenml 
manager said to me was, 'Mr. Betchel, I want to know on>^ 
tiling. I want to know why the road right next to us runt the 
cxt'/ni-iou front itnl, uml wl- I'lmnot do it." and I iiaid, 'Wliv 
CAu't you do it?' And ho i»«id, "Ilioy keep getting on fire with 
us. I can SCO the engines coming every night, and they look 
aaif they bad* thowandligbta in front. Tbqr are all on fiic' 
reason, of eoune, wax lieeauae they were not idr^t^bL 
Why? If there had Ikjch no air going in fhrrr w..ii!(! hatr 
been no trouble. 'Another thing,' say* he. 'pn.iKcnger» rotuinK 
tlirou^h l atcb on the iron railing, and they »!\y it in the dirtiwt 
lino they were ever on. They niy, 'Why can't you do as well 
OH the Baltimore and Ohio road?' I said, 'I guess we csa 
Just ae aoon aa I get warm to the aeat I will liy it' Iniwe 
did; and I think there are gentlemen here who can aay ftWM 
a perfect gticccM on that road. You can find tliouwinda of pu- 
nengerit on that mud that will bear te«lin)ony tu the great iu- 
pruvonient in diint and »mokc. 

On the Pan Handle line, with whicli I was connected fur 
many years, the same thing occurred. The pamjeri OoaiBf 
to the Pan Handle over other linee where thtiy ware uMng the 
extenrfon front end, when they got on the Pan Handle, were 
(lelii^^i'd with fimoke. Tho general niiin.at:r'r wanted to kti mw 
what waA tin- matter. Cnrit coming from the w<>iit, if they liap- 
pened to be out in a rain »Cnrm, were just covered so you could 
not got hold of a spot on the railing without getting your bands 
covaied witb dust and aoot, onleH aooM kind bcakenan hi 
taken a piece of wsste and wiped it off. 

Kow, these things are noticed by passengers. Not only is it 
forced on the public mind, but it in forced on the public body. 
I have in my mind a road where 1 was called on as an expert 
in a case involving nuiny thousand dollars, and the whole thing 
hinged on this: 'Are you using the beat known nppUaneaaflir 
withhoUUngaparket' And fliagr proved by nktgeaii^'^ of 
witnesses that the exienaion front end was the best. They 
wore not using the extension front end, snd the case went 
;i>;aingt them, aiid tlmt would have piiiil for eijuipjnng iii;J 
keeping front vntU in unler for the next ten years on that rosd. 
Now tbcHtr arc fju'i«. When you say an extSMion front end is 
of no value, I want to say, first, how do yoo apply itf Then, 
how do you use itt How doee ypor engineer nae itf Doeihe 
throw in i-oal jn'<t a* be did liefore, about ten or fifteen Inches, 
and then compl.un that ho docs not get any draft? 

Now, I think that it ij» the experience <jf every ni.ui tlmt 
bad experience with ttic extension front end, that the engines 
•team better if you will eany • Ughter fire. Yon can use s 
poonr qnality of coal, beeaase you oae it thinner and give it 
more time for combusUoo than when you nse a finer exhaust 
and take it out through the chimney by ibovefulji." 

It is conceded by some of tlia atromeat advocates of the 
estenaion front, tlm naaof vriiich iaame lo ho i 



Digitized by Google 



OJBinDLl£ LOCOMCtlVM IMPEOVSMSmS. 



820 



iBK,tlttt moatof tlw mdi H tamd oonld be altaiDed by an 

enUrgomrat of the gnle nrea^utd U auqr to be • mlH 

idtute for tliat cxpoJtcnt. 

MISCKILASKOVS 1MI'R0VKMK.ST8. 

A number of other •ppUaactia tatoiided to improve trninge- 
neut* tar controlling ■iMun hxn beon Invntod and Mten- 
MTdy mod diuing * mmtmlifoly noent poiiod. Hie liit 
inoIttdM valvn, atmm rerenw g«ar, revcne lever Ifttchea, and 

ailefltn-e:iiii;f< stanrj, whieli irrf«t)y iliininishrf< i!nncer« nriBilip 
from tlio iif Hteani. A rcpurt presented lU the niiuler 

n)r, ii;i:ii V iMiivciition of 18.S2, uLatfd that to Mr. Jacob Johann, 
tiio general master mechanic of the Wabaati, Bt Louia and Pa- 
oUe fimfltoad, "Ibit bdoocs the honor of making public a 
MauifMigS ttand irroridad with • mktj win opHlj« iato 
the boiler which close* when aa aoddent 1>reakt offthe ■taad." 
The viiliie of oircftivf drvircs for the accomjili.-iliiiK-iit of suth 
a purjH>8<! M a wift-^iiurd iiguinst one of thn wor«t of railway 
dangont, can scarcely he ovorratud, and it is to be regretted 
(hat the entire nitiioct of diminiahing the pedb arieinf from 
atlKhn«nii to loooiBOtltw boikn bH not laaeivad, in all 
qaartH%w mndt MMmISoo m it deeenrei, in view of the good 
raralte ^at have attended the use of improTed deWcea for in- 
suring Rafety. 

Valves and Talvo gear intended to promote tlio elTiciency of 
locomotives have received much attention from iorcntora, man- 
Qbotaien, and maater awchanica. Oonaiderable progreas has 
ben made m thiadiiwlND. 

Bil> WATKB, BAO rOIL, lOOB imO, AND KEOtECT GT BOILEIia. 

Gloeeljr interwovao vidt aMr^weijrtbing that lelatea to the 



prodoction of steam nsed in loeoraotiree are a eerie* of oooipK' 

cations that have their ront ritlier in impure water, inferior 
fuel, careitw* firing, or a fadure to thoruiiglily ch-iinae hoilers 
aa frequently ais that openUiou sliould Ik- pfrfornicd. The utility 
of a number of the mechanical improvementa attempted or 
perfected woald be greatly dimiaUml if audt complirationa 
did not eaiat, aad » eonaideraMe Mnonnt of «06it haa been 
directed towards redtieinit their malign infloenoe, lodi wm en* 
dfavnrn to Keciire improved (lunlitiegnf e.ial.to purify the water 
u»ed iir lo advantiigenusly change the eliief wmn efi of nupply, 
to stimulate an incrca-sed degree of CHr. tnliu-yj^ on the part of 
firemen by paying premiums for fuel-saving labors, and en- 
deavora to eslabliah improved methods of WMldng boiien. It 
ia evident that there ia a wide field for inpnvemait in aooM 
or all of these re«pects in many quarters. There ia a great dit 
ferenee in (hi' sieiitii-generntin)^ qualities and other eharacter- 
iatics of the numerous varictica of ct»at nsed a« fuel for locomo- 
tives with which the country abounds, and rimilar diffcrencca 
in the qtialify of the water used on the looomotives which tra- 
verse various aeetioo*. InaomeeaMallbpvnelieBliyimpoaai- 
ble for managora to aecure material improvemenH fal theae 
rwpects, but in other instances better supplies eoald be ob- 
tained with comparatively little Irouhle or expense if sufficient 
attention was given to thi^ gubjecl. Much of the waste of fud 
which has occurred and i^ congtantly occurring in caused by 
careleaa firing, and there is little doabt that the deplorable ooo- 
dition of nianj looomotivo boilen in trhfaAi inpnwwntar ia 
used is due, in a large degree, to a (ailars to oleanao dMB. with 
lequiaite frequency and thoroughnees. 



GENERAL LOCOMOTIVE IMPROVEMENTa 



rPORTANT general directions of development which have 
heen frequently, hut not univer«il!y adhi rt^l t(>, nre to\S rtrds 
an increase of the Btrength and simplicity, and a diminution of 
tlie ornamentation of locomotivea. The increase of size ncces- 
aitatedan increaae of atreoigtb wbich 191a oA«a Moond by an 
improvaBBaDtof ttiaBiilariahiiBad,andtaathaaidiatttadoa or 
ateel A>r iron, Imt 1h« incraaaa in thickneaa or wai|^t of auch 
parts as the ritell of a boiler has not always kept pace with the 

enlargement of iln dinirusic iuk. 

Elaborate dieouisiiions have occurred in regard lo the par- 
ticular parts of a locomotive in which steel can be advan- 
tageously substituted Ibr inm. The nature of the diversity of 
views prevaiBng in the eartjrpMt of IMT is indicated by an 
•nalysis of exprciiaiona of opinion or votes obtained from more 
than sixty ofBcials by the American Machinist, the result being 

^— In kvoc of — 
Steel. Iron. 

Fsroenl. Iteceuu 

Crank ]>iiis C6 M 

fbliin nxU. „,,..,.,» ••*•>..>.,.*.*■.•....*.. 63 3S 

CroMbouis 60 &0 

Guides« •44 M3 

Driving axles 40 00 

• IS p« esnt. Ibr «sil iraa. 

Experiim e with the us«of sImI for the purpoaseiMBtioned 
alK>ve has, on a number of roads, either been very limited or 
unfortunate; wliiU' on other roads, on which all the matters 
Involved liad been thoroughly investigated, and the ateel used 
waa of tlw Iwst Idnd olrtainal>le in quality and sliape, fhe re- 
sults were deeme<l highly satisfactory. It seems tii be one of 
the lessons of extended experience that any (iefect in shajie, 
manufacture, or inlriueii' ipuility of ^teel i> t i render it 
inferior to iron, while under the best attjiinabie (onditions 
superior results can be obtained from the ust! of ateel. 

Tbe drift of development is decidedly towards an incraasad 
tiseof steel M tlM Ihvoritoaaaterial far paitoof nloooinadve 
which wer«binMrly,and atiU an^ to » pMl aileiiik mads of 
iron. 



The tuo of steel aa the tire of driving-wheels of locomotivee, 
and the adoption of the piMtiae of fnftening the tirea on wheels 
by shrinfcaB* titom, witbooi any neohanical mpport whatew, 
are now subslaatlally nntvaiMtl on American looomodves. 

These methods, and. the use of chillp<l iron or p.iper wheelx for 
the engine truck and tender, represent a great advance on 
Engliiih methods, and form important elements of the Rupe- 
riority of American locomotivea. John Fernic, Member of the 
Institute of Gvil Engineers, England, in a vigorous and in- 
atmetivaeoBtBaataf Sni^lah and Ameriioan hHWiDotivas^ pub- 
Ibbed a fbw years ago, aids — 

"The Ameriean engineer set himself t<i improve the maUB* 
faclure of railway whcebi in the Kimp1c:«t of ail wnyn by casting 
them; he improved the manufacture of his pig iron by care- 
AiUy selecting pnra ores and smeltiqg them with charcoal. 
Then by admizUiM at vaiiooa branda be made a metal whioh 
would lake a deep chill. Then followed improvements in an* 
nealing them, and the cheapest, amplest, and most scientifio 
way produced a wheel centre and a tire in one tolid [liece, un- 
breakable, and with great endurance, and with the advantage 
that when worn out on the tread it could, \vitli a nmall addi- 
tion ol -new metal, be again oast into a new wheel. Socbaio 
the wheels ntnidng under wagooa, earrlagei^ and the haada of 
locomotives to-day, and for many years they ware ranningaa 
the driven in paanengor and goods engines; of later years these 
driving-wheel-* have had gttn l tiirs >liMink un them, .-^ui h 
wheel centres require no compressive force to hold tiicm 
together, and no liolts or compKoated bsteningn of any kind 
to bind tbe tin to the ocotre are used in America, and although 
(he tempentui* variea from 40 degreea below aero to UOd^praaa 
above it, the American wheel is perfectly safe in 



changes which would min an English wheel." 

It is iMfier to .specify particular directionB in wfii' li ( (forta 
have been made to stengthen the locomotive than to enume- 
rate paitienlarB of attempts at simplicity or avoidance of un- 
neeeiaafy compliaitlons. The latter object, however, baa been 
kept steadily in view in many quarters, and in ommeetlon with 
the iidju.Htmcnt of numerous det^ls. 

A considerable amoiuit of discussion has been devoted, in 
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this Biul oilier (•oiintri«ii. In the nrnamontntion of lornniotives, 
and tkc (luuiinHiil Lciidency \\w been towanU a rcprcMiion or 
abandonment of ornato alylea. On th« ono hand it in alleged 
tlurt MrabreneM laada to n«igloctt and on tbe other that niper- 
dwBilaiiaoof britfltln^UUiolHld^ aBJdabwilepaiiitiHff «■ 
lUBealoui expeulveb ud aotiiikeapbvwitli tbo labon pei» 



rx, HH-ST OQt, 



OK 



MORE (^ UEnrd. 



lialsnroven, to tomo extent, with the questions invoWed 
with tbo ornamentntion of lot-nmotives imporUint connidera- 
tiona liavo ariwn in connecUnn with the adoption nn the New 
York CY'iitrul, and Fennsylvanin, some yean ago, of a system 
of operating looonotivei b/ which the amoant of aertioe ob- 
taioed firom them in a given period vaa greatly increaaed. The 
old ))nictlrc, ami the ciiKtom Ktill followed liy many nmd.i, is to 
treat the loooniotive niul a jrivcij crew aa pruclicuily jiiM'parable, 
the Riinie iiii'i) ivlwiiyM riniinii); tiiu diiiiu iii.uliliu'. ainl ii ^-iveil 
oiachino having only one crow to oitcnito it, except iti iinumiul 
emergencies or in CMCS where thin rule was departed from 

then two ^vea own would be i^tifled with a giTen locomo- 
tive. The omml cuirtom ftir mo rly was that no locomotiTe did 

more wc-k in a piven period than one rrrw roulil superin- 
tend, and ll.c <'.ii:arity of each engine wa." thus iLiniti-J to the 
powers of en<lur;iiu i' of one man. Wlii re this ptute of tliirifjs 
exists it is tistmlly considered desirable that special pains should 
be taken to inspire in the minds of the engineers and firemen 
afeelinK of pride ia their particular engine, which ia toaome 
extent fbatered or etrongthenod by a MiperatMindaDee of oma- 

nienlal work, well ::■< to ^(irmiliilu luul giH-uro sjieci.il k:ii'W 
ledge of the pocuUaril ii i of each loiotiiotive by its particular 
enginei^r. Of the new pysieni. William P. Kliinn, member of 
the American Sodely of Civil Engineers, in an instructive paper, 
written in 188^ on the Inoreaaed Eflklenc^ of BaUwaya fbr the 
Ikan^poftatioD fif Freight, saya:— 

"ITntil qaite recently every locomotive had iti regular *en- 
psiseer,' and when he slept the loeoniotive nag i.l!c. Tl.is w;ih 
changed on the New York Central and Hudson Uiver llailroad 
WNOe eight or ten yearn nince, with but indifferent KUcepfat, by 
tb* adoption of the rule 'first in, Ant out,' both <ur locomotives 
ana erawi^ao that tha nrat oiww in order takoi the neit angine 
in order, and by Itaving many more crows than lacomotives 
nearly 50 per cent, mora service Is got from the Utter, with 
K.<.i til t< liMraiion caoaod fay ftaqaant aitamatiooa of haatliic 
and cooling. 

The Panngylvania llnilroad Company, after carefully experi- 
menling with it on their Middle diviiion, adopted it for their 
wholo line in 1878, and the benefila of Ibia qmtem wwa abown 

by it« resiilu in 1S79, as will be seen by reference to Mbedale 
K, giving the aveniKc miles run per annum by freight looomo- 
tives on the IVnn.'^ylvaniiv l^lilr<•Oll, ami the averogo number 
of tons of freight hauled by each from ]h70 to 1881. 
It ihowa aa tbo avenco of all divieioiM:— ' 

rorloconoHf*. SIII«„m. 

In 1H70 19,;'44 li.UKJ.ooo 

In 1.H78 y^'X^i .'iiwj.uio 

IniSiO -a.xA 4,aoo.ooo 

In im 9r,«i« Koam 

in Ineraaae in mileage of 88 per cant, and in cflbeliva lerrice 

of 180 per cent. lW>m 1870 lo U81. Of courn^ macih of this 
hitler iiirrL-aaeiaduatotbauaeof mora powerful aqgiaeaand 

belter ears. 

Of the general practice of tbia oonntiy, and the extraonlinary 
iMolta secured in some caaca, in increase of locomotive mile> 
age, Mr. Bamteroli, an experienced FrsMit aogiaair, after 
making extended personal invastigationa in the fall of 1885, 
made the following statements in a French jmimal, which 
were trannlntcd and repnbli.Hhtsl in llie rtailroinl — 

"Tlio Amerinin companies which favor havinj; a locomotive 
alwaya run by the sanio cngincman and fireman, Mr. Uiuide- 
lali eays, do not hositato to violate their own rule whenever 
tnllle pteaeea and llMgr an not aUa or do not wiih to get mora 
engines. He givca tbo fii>llo«H«!f aa fenamUy luiving two crews 
to one engine: The Kew York Central, tbo Oncinnaii, New 
Oriaana and Taxaa Fadfii^ tbo Beaton and Aifaaaj, tba Gbieafo, 



Burlington am! IJiiimy; the IVnnsylvania in having n xttf 
variuil practice, in which the 'finit in, first out" syvtem u pai. 
ticularly noticed. 
Exoeptiooal caaaa of locomotive servioe an nientionad, m 

ftOowa: Ob tin New Yoilt Ckalid. 41VB0 nHca. with pawn, 
ger traini in five yeaia, fay No. tOd, an average of 278 per da^ , 
coating 2.17 cents per mile for maintenance, and two cinular 
coses. On the Pennnylvania Railroad No. 1,CH7 hiiulcil pa«ea. 
ger trains between Altoona and Pittsburgh, 14,100 milts, b 
July, 1865, and 14,2UO miles in August, or an avenge of 41^ 
miliga per day for the two months. Tbia waa done witb two 
crown, flhis record has since been surpassed by performaona 
of a pamenger locomotive on the Iliilndelpbia, Wiluiington 
and Baltimore, running Wtwcen Pluladelphia and WaiJiinKttm, 
on which four crew.'! svi re utilized.] The flr-t h fl rittshurgh «l 
7 A. M., and rcochul Aliouua at 10.45 a. M.; lefl Altoona stl40 
I r. M. and reached Pitisburgfa at 8.15 p. M.; when the MamJ 
I craw took it out at 9.10 r. k., reaching Aliooo* at 1 i.iL,aBd 
started back at 8JK> a. m., reaching Pittsburgh at 0.15 a. h. 

In the year IRS-I, tli< h-.rj:( vt piL-^enu-iT un' > .ipi' ni.nl.' hy nnc 
locomotive between I'hihulLlplna ami TjiL-'hurgli «a« hi/tSfi 
miles, by No. S»5, and the larijeisl fruijfhl raileaKC 4.S,800, hyVo, 
i>7rr, the average paosenxcr mileage of all engines being stieat 
33,50(), and the average freight milei^ S6^200l" 

Jblr. Banderali concludea at fbJlowi^ 

"la tlie preceding sutement of fkcto I have •faetauDed fiem 
expreasing any perfMjnal ojiinion on the comparative value of 
the diflerent systems of iming cnKinenien in looomotive nervict; 
evidently in a matter of thi.i kind nothing ia abnolute. But 
one remarkable litct prevails; evexywhera and whatovar 
.oystem adopted, I ftnad the an^iea in a petfieei ttaloflri«piir, 
and the n0tiv»>powar Mrvieo aa aalirfwtory as poesible. 

In conversation with the vioo-preridenu, general msns|(cn, 
and onfjinocrs of the different conii>anie!i nhicli pnictire iln- 
»y«tcm of more than onu crew for one locoinolire, I li»»e 
found them all positive in the opinion that the sy>t<^^m i« «il- 
vantageous, even from the point of view of the yearly expendi* 
ture for repain. Mr. Tbo«Moa, of the PaoMf Ivaala RaibtMd, 
and Mr. BuduHiaa, of the Kew York Osntral, (old mc tbsi their 
own statistics proved that a great reduction of cost of repiin 
pi r mile run had fi .Ihiwcd the change frotn t ! i < ! old »yrtein to 
the new. I hardly <lare ."ay, fearing I may liave niisnndeittOQil, 
that Mr. Buchanan calculated that the cost |M>r mile liadfidhn 
lirom 6 to 8 cents; that ia, had been reduced ono'lutlC 

It bat not faeaa witlioat dMBenlty, however, Uiat Americta 
engineers have succeeded in modifying the estaUiabed cuat»m.<. 
Their personal intervention, unceasing, cuuigelk^ patient, per- 
sistent, and at the aame tine adroit* baa overcome all offo- 

siiion. 

As I have aln>ndy Kaid, they did not moke tbe afMum gn. 
oral Iram the firsts and witiiout regard to dreamalaooai. Thqf 
applied it ftnt wbera they tboogbt it would have (be best eflket, 
profiting sometimes by a preaiuraof InAc, 111 which ,-iu-fs*:\ 
enpineem agree in adopting the system. Only grndtjiilly km it 
applied lo the whole of a division or ii !"y>teni. They took care 
i<j intAircul the men in the success of their eipcrinient. Tlifv 
iiK't.icialcd togellier fat the working of the same engine men i<l 
good character who weraoo food termawitb each other, sod 
in wne oasee it waa olWn only after aevend months' esperi> 
ment, quietly conducted, that they Bticceedinl in realixinj? their 
plans and ohtaininc the Rali»factory economical reKiihii wliich 
I have ai«cet tai 

A refiort |ireM-nted to thoaimual convention of tbeAmericu 
Railway Master Mechaaiea' AssocioUon, held in June, U>f,OB 
tbe oootrul of engineen over driving-wbeel tires, aays:— 

"From the anawera received on Ihelburth question, 'Do yoa 
have repilar engineers on your locomotive*?' it apf>ean< tint 
the practice of having re>;iilar engineerx Beenn t^i lie jjcd- 
cral. Your c(, mil. 1-^ !■ 1-, ill ihr (i|.niion that it in nmch more 
ecoiiiiniical to have regular engiia>crs on engiow, and tbita 
saving of at least 10 to 20 per cent ia dMnm fat tbe wniref 
tirce,aod it moat Beoeeiarily follow that the aane aatriag it 
shown in other parts of the machinery. Yonr committee is of 

the (■! iuii ri ih.it when it i" neccK-ary to use nmre [Imii ctic 
crew on an engine, two crews should bo assigned lo each eogitis 

and beM raipoMifale Ant the same, alknring tbe erewa toailtr 
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ThebeitnMlttandKma tqrlMfiiit cram 



■re a vii.ll fr.itiirc i)f till' life of operating milwoy companies, 
MkI i'ii>etuiiiure« for tuutive power form a large proportion 
of ail openttiiiK cxpciut^ti. FiiMiicUl rMiilta are, therefore, 
gttalif influfliioed bjr whatevtr jmtorially aOiacto coM, Mnount, 
•ndfllnnwltf of liiwwDoCh<i — i liuB. 

The cfaMjgM that have been prograaiiig iaoloda not only a 
great increaae in aiie and capacitf , Irat a remarkable dimtnii- 
tioii in the rout of now Idoimiolivps, .ind in tl.r oxpenM* for 
repairing and operating ikcm, per car mile or ton of fireight 
nofad. Elaborate statiitica repreecnt the redactions tb«t have 
oeenrrad in ooatol looomotiv* Mnriw per tnio nil«,butia 
many inatanoee tbe aottial lemHi are nnoh more fkroraUe 
than thoee represented by these figures, on account of a nota- 
ble inrreajw in Uici amount nf cflcM-tive work rcpreseiiteil by » 
truiu niilr, llir>iligii tllu im rcisu in tlit^ iiumlici- ami acijjlit uf 
the cam moved. The cost of repairs per mile run and of fuel 
has frequently bera greatly reduced, aod tbe average amount 
of eenrioe performed Iqr Mch loeo m ottw materially inoreaaed. 
Baporte of many oompanieB have been phanomenally fovorable 
in tho matter of repairs, on nrcount of a rapid expuuMion of 
o|K5rRtion8 which necennlated the frequent purchase nf nt'W 
luOdiiuitivfB, liut asiilt from ilif ( (Tcft of such additions great 
gains have resulted from the adoption of improved Rhop 
aalhodik the use of superior machine tooli^ aod the tftuMish- 
■NBtof atandaida which madeiimilar paiCaof aUloeoaiottTai I 
of a given daas inlerdiangeaUe. 

Of the diirubiHtv nnd working capacity of Amerirnii Incoino- 
tivcs, Aniju^ Sini'liiir, in nn nrticlo printc<i in the National Car 
and I^K'uuiotivo Haildcr, -".liil - 

"Mocbanical men who hare given the subject attention do 
not require hmt statistics to convince them that the Ameriean i 
loeooolive la a wonderfully durable madiio*, ooaaidering the 
hard tisage it is daily subjected to; but as others, who ought to 



he wrV. ii. finned, lontiiiue to remain ignorant about tbf work- 
ing rnpal'ililie;* of llie engine, we have collected a few faclR 
that bear convincing testimony regarding the extraordinary 
durability of tlie locomotives turned out from American work- 
shops. On April 23d, 1883, engine No. 137, a passenger loco- 
motive designed by Mr. A. B. Uodeifaill, anparint4>ndont of mch 
tive power, with cylindera 18X22 inebea, and dri vi ng wheeb W 
inches in Uianu-ter. wiui tiirnod out of the Boston and Albany 
Railroad shopx. Afler a few days of prehminary running on 
IMght trains, this engine was put to running fast passenger 
tiaioB. From Mr. Colby, master mechaiiic at Soatoo, we lean 
that tbe regtilar ran of this engine haa been SOO miles per day 
on heavy Cut ouptoH tnim mtil tbe last five numthi^ whan 
•he has not nm on Snndayi. But daring any busy season, or 
when loconxitiw ^ nt re ficAri o, this engine did extra running, 
as was the case in May lixst, when she made 10,910 miles, or an 
average of 352 per day. Tbe engine is still in good order, and 
will DOt be taken ia for geoaiai rq^aiia for aome miootha. In 
doii« tfaia eaormoiis amoantof woA,alI (he rapafa* eflbotad 
OB the engines, besides tbe minor running repairs, was turning 
tbe driving-wheel tires once and doing the valves once. The 
division where uioiit of the running wan done is very crooked, 
and has curves of 10 degrees. In 57 miles an ascent of 8<J3 f(H<l 
is made, and in tbe next 41 miles tbe descent is dSS feet. The 
train, indnding the engine and taodar, generally weighed about 
MOtoaa. 

From Mr. Wootten, general manager of the Philadelphia and 
Beading Bailrt)ad, we learn that (heir engine No. 44, built in 
18B7, haa nm 7(V419 miles^ or over 36^000 



Na 4». built in 18B7. haa ran 760^791 mika, wUeh fa ^ 
annually; angiiie lb.07thlliU tii 19B9, has run 676,074 mitaa* 
No. 58, Imilt In 1889, has run 844,186 miles, or upward of 82,000 

milc« per annum; Xi>. 7*",, liuilt in 18C3, has mn 657,017 miles, 
or dose on .WM) niilti* annually; Ku. 142, huilt in ltM15, has 
run 630,360 miles, and No. 113 has since 1S63 made a monthly 
mileage of <^647 miles. Host of the Philadelphia and fleadinf 
Bailzoadengineaareof Baldwin make, and an buih within the 
laat dx ymn have the Wootten rire-bc«. 

Mr. T.N. Ely, general fiuperintendent ofmotive power of the 
Pennaylvania Bail road, bas funuHbcil with miiny porticuUrs 
bearing on the mileage niuik* by passenger ami freight engines 
on long and short runs on the main line and branches of tbe 
road, aod ooveriitg ahout GO per cent of the whole nombar in 
■efrioa. Of (he pasaeiiger loeomotivee^ 88 made an average of 
31,707 miles annually, and the engines have an average age of 
13 years. The freight engines made an average of 22,!^! miles, 
34"J iciooinittivcM being represented by the figure!', ibe average 
age of the«c engines being 13j years. As an example of B|ie- 
cially long milei^e, we may mentiim the case of en^ne No. 
S78^ which, between September, 1876, and Aqguati IIUO, nm 
981,888 nSim, and waa not off her wheels durii^ that (Ime. 
During the months of June, July, and Auguiit last, engine Xo. 
1,(M7, on the Pittsburgh dimion, made 41/)10of a total mile- 
age. In 1882, 7'2 passenger locomotives nnu\v ,in avenige of 
45,936 miles each, the highest being 79,2'>H milcg, the lowest 
SOjM miles. In the same year 175 freight locomotives made 
an nveniga of 88^584 milaa eaoh, the bighaat mileage having 
been 88,711 railee, and the lowest 80,000. 

Arcording to data received from Mr. II. fv-hUrkn, superin- 
tendent of motive power of tbe Illinois Cctilral Railroad, we 
find that «omo old Ko.ui'iv li •rijmi .t;vr- lu'li inenr^ to that road 
have performed cxtnioniinnry niije.ii.;i' -iinre they were Aist 
built; MOkHk which Mr. Morri;* Selleni ran ftjr Kome montba 

tb!r<3P yoaiB ago^ and did exoepUooalliy hard aenrioe pulling 
gravel to 811 up the ground whan many of the principal 

tracks Rt Oiicngo are now laid, WSS built in 1853, and has 
l.OeO.Wa milw of a running record, or over 32,000 miles per 
annum of exeeptioiially protracted nervice. Xo. 25, built in 
1854, bos run 1,007,973 miles; No. 35, built in 1854, has ran 
l/n5,488 milaa. Of their raoant^y^milt engines. No. SSI, pnt 
(o wok in 1880^ ran 188^181 nUea np to the end of Anipial; 
Ho. 2S8, put to woric In 1888, has run 82,487 m!le» to date, at 
an expensr nf 1,04 rent* per mile f<ir re])aiis. Tlie oldesl en- 
gines menlioni^d belonging to tbi.-< eornpaiiy are Klili in nervier, 
and are in fair order. They might i<till be coiiMdered good for 
10 yean' mace work, only that they are gelling too light for 
the heavy tiaiM now handled all over the road. 

Mr. William Bnchanan, superintendent of moUve poworof 
tbe New York Oenlral road, has supplied us with figures show- 
ing the mileage of a few of his passenger inuiiu s. Tliese en- 
gines have cylinders 17X24 inches, driving-whecU 09 inches in 
diameter, steel fire-boxes of the Buchanan pattern, and the 
working weii^t of enipna k about 85 tons. From July lat, 
1884, to Jane, 1886, engina Ko.105 ran Wjm mflaa at anegc* 
pense for repairs of 95 mills per mile; from October 1st, 1888| 
to December 1st, 1884, engine No. 82 ran 108,455 miles at an 
expense for repairs of 97 mills per mile; from July 1st, 1883, 
to December Ist, 18K1, engine Xo. fH ran 121,750 miles; from 
April 1st, 1S84, to Juno Ist, 1885. engine No. 453 ran 106,186 
mila^ from October let. 1888, to April umasSb aagine No. S88 
ran 140,546 miles; ttom November 1st, 1888, to October 1st, 
1884, engine No. 338 ran 98,405 miles; from May 1st, 1884, to 
July Isi, 1886, engine So. 613 ran 118,^ milee. These figurea 
feoB tbomighly reBaUe 1 
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IMPROVEMENTS OF CARS. 



ONE or the most important of &1I the transportation im- 1 year, and the gain is even greater than that indicmted hjttif 
provements in this country consiiited in a long eeriea of tistics, sa a large proportion of the new freight csrs h8<eft.iii- 
extraordinary advances in cars, which included a rapid in- siderably more capacity than thoao formerly UBcd 
crease of their number, numerous additions to varieties, a 
uotablo increase in size and capacity, and the adoption of 
many useful devices for promoting the comfort <tf passengers 
and the economical movement of freight. 
Intelligent foreign critics of railway Appliances have ro- 



Tho following statement, compiled from Puor'a Manual, *p 
proximately represents the movement of recent years:— 

cxprcsu, ac 
4,519 



can. 



1877 12.053 

1879 12,009 



pcatcdiy pralxod ixi high terms the systems of car construction ' iggQ 12 7S9 

adopted here, even when they found much U> condemn in the 
permanent way of many lines, and in comparison with other 
nations the record of the United States, in connection with this 
subject, is remarkably good. 



IXCREjLEE in NTMnEB OF CABS. 



The rapidity with which the number of cars increases more 
than keeps pace with the increase iu railway mileage, as many 
of the older lines usually make considerable additions every 

U87. 

Locomotives built by 13 private firms 2,044 

Frvight carB built by 15 utr works. 12,131 

Fraigbt cars built by 29 railroads 4,014 

Total 16.145 

Coal can built hy 16 car works 11.644 

Coal can bttill by 29 rsllroads. 2.413 

Total 14,030 

Paaaenger, bag(;age, mail, eiprcus, and caboose: — 

15 car works 

29 railroads 



18H1 14,548 

1882 15,551 

1883 10.889 

1884 17.303 

1885 17,290 

1886 19,252 



4,780 
4.976 
6.306 
[>,9ii 
G.4U 
6.54 1 
6,325 



FnrkU 

OtK. 

4».19(< 

mm 

7W.M 

9X>J>:i 



The Railroad Gazette compiled and published the (ijlloiriri: 
partial summary of locomotive and car construction fir cl^U 
years, ending witli 1S87; — 

18(0. 
2.0C7 
9,750 
4,031 




0,146 2,508 5,038 



490 

167 



344 

112 



Total 603 

Sleeping, dining, buffet cars, Ac.:— 

15 car works 65 

29 railroads 2 



456 

63 
4 



Total. 



67 



67 



209 
M 

2S9 

53 
7 

60 



257 
117 

374 

64 
8 

72 



5,817 

406 
181 

687 

49 
11 

60 
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TaaL 


2.282 


1.977 


1,406 




15,030 


15.961 


10,598 




2,943 


4,0;$ 


3,230 




18,679 


20,046 


13.838 


i(e,i2 


6,035 


0,5.15 


3,510 


4!.SS 


1,238 


1.505 


196 


mn 


6.273 


8,100 


3.706 




291 


288 


292 




164 


121 


103 




458 


407 


305 




60 


OS 


10 


u; 


10 


10 


1 




60 


75 


17 


10 



The census report of 1880 on railways states that there were 
then in the United States 12,330 passenger cars, 4,175 mail, 
express, and baggiigo cars, 375,312 freight cars, and 80,18S cars 
of nil other descriptions, ownetl by railroad companies, and 
that, beside this equipment, there were used upon certain ronds 
"sleeping cars, palace or parlor cars, express cars, and other 
rolling stock, owned by corporations or companies separate and 
distinct from the railroad corporations, such as freight an<l trans- 
portation companies, the Pullman Car Comiftmy, railway equip- 
ment companies. United States Rolling Stock Company, &c." 

As the number and capacity of cars available approximately 
indicato the amount of business tramwcted on the railways of 
each section, their distribution between the lines of different 
groups is a matter of some interest. At the close of 1885 it 
wiis OS follows: The New England group, with a mileage of 
6,309.78 had 45,93-3 cars of all classes. The middle group, com- 
posed of New York, New Jersey, Pennsylvania, Delaware, and 
Marj-laud, with a mileage of 18,578.28, had 325.1,328 cars. The 
central northern group, embracing Ohio, Michigjui, Indiana, 
IlUnoia, and Wisconsin, with a mileage of 41,51800, had 268/)89 
cars. The south Atlantic group, c<mUiining Virginia, West 
Virginia, North Carolina, South Carolina, and Florida, with a 
mileage of 12,105.89, ha<l 29,114 cars. The gulf and MissisBippi 
valley group, with a mileage of 9.075.19, consisting of the states 
(if Alubiima, Mississippi, Tennessee, Kentucky, and Louisiana, 
had 3;i,197 cars. Tlie south-western group, consisting of Jlis- 
souri, Arkansas, Texas, Kansas, Colorado, and New Mexico, 
witli a mileage of 22,223.07, had 04,79-1 ears. The north-west- 
ern group, containing Iowa, Minno.wta, NehniRku, Dakota, 
Wyoming, and Montana, witli a mileage uf 19,302.82, had 
?X*,792 cBn«. Tlip Pi»''i)le pronp, oontainin;; Washington Ter- 
ritory, Oregon, Cnlifoniin, Nova<l:i, Arizona, and Utah, with a 
imlcttgo of 7,952.01, ha.l l-ifiA cars. 



While there was in the entire country an average of letuwii 
COO and 700 cars to each hundred miles of miiin line, the w^uip- 
ment of tlie roads of different groups varied from a little man 
than 200 cars per hundred miles of main Hue to nearly 1,?." 
cars per hundred miles, and the differeuces between compmiei 
was much greater. Tlie proportionate amount of eqiiipniem 
in the United States falls considerably below the stanJanirf 
Delgium, France, Germany, and Great Britian, but appn-'ii- 
mately equals or exceeds that of most other countries, and li^ 
train movement on some of the busieft American lines exoeei* 
in magnitude that of nearly all foreign railways. 

MADTTENANCK AXD COKSTRCfTION OP CABS. 

As the tendency is nearly universal in this ronntry, cxc«;< 
during eras of disastrous developments, towards a rapid 
crease of traffic, the maintenance of old cars and construrtjon 
of new ones form an industry of considerable importanrr.in 
which many railway linos and private firms or companie»«t« 
t>ngagp<l. All operating railway companies are obliged to Biic- 
tain departments of varj'ing magnitude, which are sper>a:!>' 
devoted to repairing cars, and they frequently, also, constmrt 
new cars. There are also a large number of car-building esi''" 
lishments. A list of car builders in the United States unii 
Canada in July, 1887, gave tl>e names and locations of aint'-! 
car works. 

In the manufacture and repair of cars a number of extensive 
auxiliary industries are conducted in independent estAbtisli' 
ments. Many car wheels, car axles, and car springs are lliu> 
made, and the requirements for fitting up in the must t[- 
provcd style modern passenger cars are so exacting that Jl i.v 
include an immense variety of tilings specially «d«n(«ii U 
them, and also many others that ore used in dwelling*, 1 
or carriages. 
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INCREASE OF VARIETIES OF CARS. 



TITE gencml gabdivimongof paawngcr, iMiggftge, mail, czprosa, 
»nJ freight car* liave been supplemented by r number of 
minor divi^ons which represent important didtiuctioiia. 

PA68E1COER CARS. 

Cars devotwl exclnaivcly or chiefly to Iho transportAtion of 
paMongers linve assumed type* which either originated in Ibis 
country or cn)lio<ly an immense number of Aujerican improve- 
n)ent«. Tlio list includes the fullowing varietica: — 

The first-clnSuS passenger car or coai'h, ciflen called a day-coach, 
which \i the car used by the bulk of pajwengerg. The second- 
d««a poiwcnger car or coach, which usually closely resembles 
the car designated aa fin>t claiia, although it may be somewhat 
antiquated or relatively inferii>r in \X» interior arrungemcnls, 
and it is frequently used as, and designated, a smoking car. 
Tl>e parlor car, bay-window parlor car, drawing-room air, chair 
car, or palace car, cotiLain more comfortable scats or more 
luxurious anti attractive HUrrouridingH to a Kiifllcicnt extent to 
command an addition to the standanl fare. The sleeping car, 
in which berths or beds arc made up for the use of pasKengens 
at night, and the car rearranged eo ns to furnish convenient 
sealing facilities during tho day. Such cars, as well as a num- 
ber of otlicr high types of cant, including parlor cars and dining 
ca», are supplietl by the Pullman, Wagner, an<l Wooilrufl" car 
cninpanica to railway companies, under various bui^inexs ar- 
rangements, and they are uited in a large i)ruportioa of tho 
fin»l-clai<j] through travel of tho country. Tlio buffet car and 
hotel car combine facilities for sleeping with arrangcntenis fiir 
Airnishing food; the me.-kU provideil in tho buffet cur are uisually 
comparatively light lunches or repast* which do not require 
much cooking. The use of the hotel car, in which more di- 
Tcrsified meals are supplied, is confined to a comjuiratively few 
routes and is apparently decliuing. One of the varieties of the 
buffet car is used lU a Bmoking car, and not as a sleejiing car, 
while from the side-board, which furnishes tlio origin of its dis- 
tinctive name, various articles of food or refreshments are Bup- 
pliL'd. There arc suburban excursion cars and observation car*, 
used in ordinary piisacnger travel, eepccially during the sum- 
mer M-ason, and on routes leading to or from places noted for 
scenic Attractions or mountain or sea breezes, the special fea- 
ture of these cars being free vent to air current* or exposure 
similar to that obtaiued in a carriage which ha* a top but no 
side curtains. Aside from these tlicro are & comparatively 
small number of cars fitted up for excursion parties or im- 
portant members of theatrical troupes, which combine specially 
luxurious arrangement* for sleeping, dining, aud reeling. They 
probably fumibh tho most notable coulrast, among the cars 
available to the public, to emigrant cars, some of which are 
fitted up a* sleepers in an inexpensive manner, but all of 
which arc usually decidedly inferior in interior finibbings and 
furnishings to the p.xssenger coaches in contem|M>raneou8 use 
on the lines over which they are running. 

In tho construction of the various grade* of passenger cars 
n vast amount of mechanical and decorative tjtleut ha* been 
displayed. Every detail ha* received prolonged and thoughtful 
consideration, and changes representing advances or improve- 
ments of one kind or aiiolber have bi:en gradually introduced 
and are constantly under con.sidenition. So far as the vehicle 
is concerned, tbo higher classes of American curs approxi- 
mately typify the perfection of travel, aud yot active brains 
arc alway.-! at work in devising additional improvement*, and 
there arc few periods in which changes of considerable conse- 
quence aro not extensively introduce<l. Passenger cars have 
gradually been ndvance l through many stage* of development, 
roprceenting forward movements in cadi particular, to an ex- 
tent that approximately parallels changes in domestic archi- 
tecture and household arrant;eraents. Everylhini; relating tn 
coiufort, ease, health, elegaucc, aud miuistratiou to luxurious 



taatcs, including ventilation, heating, lighting, strength, safety, 
mechanical efficiency, avoidance of jarring or jolting, onm- 
mentation, superiority of appliances for supplying food or 
securing rest or sleep, ha* received duo consideration, on a 
stupendous scale, regardless of expense. 

The highest type of modern American cars aro traveling 
mechanical triumphs, which embody all ustrful known inani- 
mate devices for ministering to the comfort and luxurious 
tastes of mankind, at all hours of the day or night, whether 
the passenger is asleep or awake, whether he wishes food a* 
bo is journeying at a rapid pace, or prefers a day coach, n 
parlor car, a smoking car, or a sleeping car. None but those 
who z4-alou*ly endeavor to familiarize themselves with details 
can form even a faint conception of tho immense variety of 
things pressed into useful service in passenger cars. 

Ouo of the great field* of progress ha* l>een the increase of 
the strength of the car. The bei<t of the modem paascnger cars 
arc strong enough to resist shocks and concussions which would 
inflict fatal injuries upon tho inmates of on inferior and rela- 
tively weak car. Other important spheres of effort related to 
melhoils of lighting and heating cars, to scats, platforms, coup- 
lings, lavatories, retiring rooms, ventilation, basket*, and mis- 
cellaneoiu furnishing and finitihing, and to plan* for improving 
all tho details of passenger-car trucks. Tliey includo articles 
designated by more Uian a hundred names, embracing wheels, 
axle*, journal Iwxes, transoms, springs, equalizing bars, brake 
Ijcams, brake shoes, and many other things. In their arrangi;- 
mcnt and improvement American mechanic* and car builders 
have perfected a long list of devices which aro superior to 
others used for similar purposes in any foreign country. 

Tlio latest «f tho noUblo achievement*, which is tho con- 
struction of the vestibule train, combine* tho power to ward 
off danger in the highest state of development with Iho mo»t 
iotportant of all other advance* made in connection with the 
trucks, decoration, constructicm, or furnishing of dining, sleep- 
ing, and parlor c&n. It* distinguishing feature is the coup- 
ling together of the best of thc«o cars under conditions that 
render it a* safe and comfortable for the pa-ssenger to move 
from one car to another a* to pa** between the room* of a fixed 
habitation, and at the aarae time to provide new safeguard* 
against the danger of telescoping cars, which are presumably 
infallible. 

lUGOAOE, MAIL, AND EXfllEBB CARS 

are frequently run as part* of paasenger trains. Some of tho 
can U8e<l to carry baggage in a portion ot their available space 
are used partly for that purpose and partly for the carriage of 
paascnger*. When specially arranged for such a dual U!»e they 
aro styled combination coaches or cars. An analogous pur- 
pone is served by mail or postal cars, which, in addition to 
carrying heavy mail*, transport postal clerks or official* en- 
gaged in aasorting mail matter. Kxprcas cars arc fitted up for 
carrying light p.ickagcs, valuable article*, and valuable perish- 
able freight, on passenger trains. There ore combination bag- 
gage car*, which havo a{mrtmcut* set oO* for mail* or express 
matter, or both, in addition to space for baggage. 

Postal cars posses* special interest and significance on ac- 
count of the opportunitie* they afford for expe*liting mail 
matter. Tliey were first introduced in this country in 1.V4, 
about which time they commenced running on ouo important 
Y»orth-wc8tem route, and between Washington and New York. 
Tlie Bi!r%ice pcrfonni>d by railways in hastening the dissemi- 
nation of letlem and newspapers forms a very important por- 
tion of their labors in an intellectual point of view. Slechani- 
cally some of tho postal cars embody interesting feature*. Oo 
sumo route* they aro of unusual length and weight, to furnish 
the requisite capacity, and one of tho appliance* used is a mail 
catcher, consisfinp of a bent iron bar, for taking up orcatoh- 
iuj{ mail bag* while tlie train is in moliou. 
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CABS Dan I!f OFIKATION AND UM MH Mj ej H Oir, OK WOBXIIIO CilS. 

A cooridenble numlMr of cm an UMd to einy penow 
odloialfyeaniMatad wiib nSHmtyu, Jhty indad* th« ofleait^ 

c«r, used chiefly by high railway oflSdabi in pMiiiig OTW their 

lines, or by (tlstinguishcd pawcngera, inch aa Proideiita of the 
I'nilcd SuUa", to whom courleiit's «ro extoiuletl. Tbeao cars 
arc usually provided with kitchens, a sleeping apartment, and 
a dmwiiig or dttlag rcom. They «r« aometimM fitled up in 
uohvuiluid attTMtivealjrlAi Apajmricaapflcialraricty. 
For the aooomiiiodation of the ooodnetor ud tnhi men of 
frrijjlit irain.i, fnr rarrj-ing varioivt stores and lOOb, aii<I, in 
suiitu iiiMnnci'H, {iir diN|iluvln); signalH, a calHKMlO CUT or cal'ii; 
car in utt;i( }ir,\ III ttiLi rciir uf freight Iniiiin. On goniu Tinal* 
eight-wiiri'lctl cars arc u.«ed for this purpose, and on others 
four whccliMl rani, the latter being vamSfy termed cabin cars. 

la the modem tljrle of npid ooMtnictioD, eepeeiaUjr io oom' 
^mn&nfy new weitera. aootb-weslem, and north-weatem re- 
gions, trains ppciiaDy (itlod np fur tljf jxirpiino of h;i>t('nii!^' 
oi>critlions, and cara intei;di'<l ti> fuilitato particular lal»ur* 
play an important part. A iiovcliy rarely atlcnipttHl, which 
involves obvious (M>ril«, was a construction Iniio used in the 
rapid extenrion of the St. rani, Minnea{>olis and Uaoitoha 
ftailroad in 1887, of which a brief deacriptioa a^ya: "Ibis train 
left Minot, Dakota, on April CM mllea esst of Helena, and 
HSl iniU'8 wc.tt of Pt. Paid, rcachmj,; !!■ !> i.^i, Mi tiliiiia, Novoni- 
bcr 19lh. It carrkil about 2j0 uii-n, who alu and slept in the 
throe«iory cars. Sutno pitched tents on the top of the lower 
em, preferring pleoly of fkeab air. The train also carried the 
feed fcr 800 tcaina uaed in bauHng tiea and bridge tlmhen. 
The eara have atnmg cablea attached to the rides, which are 
fastened to the tic« In heavy wbids, as the cars are somewhat 
t<tp lieavy." Tiiire are cars providt'^1 with ajipliaiicea fur 
driving pile«, and others for digging ditches alongside of a 
track, a combined steam shovel and derrick car, gravel care, 
ballast cars, aad a car styled a seraper and leveler. There are 
band wrecking or derridc cars, carrying teo-too eraoes, atcam 
wrecking or derrick cars, and a block ear, attached to wrecking 
lrttin», for carrying blocks, ropes, chains, and tools. Also snow 
plows, tool cars, sweeping; i-.m", ferry pn-U i:it *, whirli are lun^; 
platform can, used fur pushing or pulling oitier canoffa ferry 
boat, when it is approarlird I y an incline too e l oep fcr loCOmo- 

livaa, end a nnmber of vadeiica of band can. 
One of the moat intereating of the ears uaed fbr aaihitliig rail- 

way labors is a dyiiagraph or inspection car, which record* thc> 
spee<l of trains, amount of fiii'l used, and imperfectiijn» in track . 
Of one of these, inv(!nL4!d ami extensively iimhI hy I'. H. Dud- 
ley, a description says that the dynagraph " is a very compli- 

cMed machhWbOocwHriiigaapaoe thieeorfciirlMt aqoMoin 



a car constructed especially fur the purpose, and coulaina, 
aidei the iputgnfh, •aoeUeoi acoommodationa for tbe ib- 
vantor and his wUh, who aooompaidaB bin, and it aa esMUaol 
aaaiatant. The draw-lwr of the oar is oonneeted with a piston, 

which worka in a cylinder under the floor, and which is filled 
with oil. Tlie«o are ho nrran^i'<l that if ilii^ dr.iw liur snli- 
joctod to strains of eillicr tension or oumpniutiuu ttiey are 
resisted hf the oil In the fgrlinder. Trom this cylinder there 
runs a small pipe, whidi eaniieola with a small cylinder placed 
upon the lop of the machine. This has a piston in it, whidi 

rutinects hy a rod, and carries a pen whii li drawi a diagram of 
llie resistance of Ihn train up<in » roll of paper it< iiio thirty 
im lies in width. This paper is fed over a table at llie t^»p ef 
the machine by a verj' ingenious cuntrivanoa As tlie paper 
rolls acfoaa the table a stationary pen maifcs what is called a 
base Hue. Ihia lino ia followed bjr the pea mcotioocd above 
when there ia no tension upon the draw-bar, but aa aoon as 
there in anv preju-iiro in the dmw-ltar cylinder the |>en is Ciirried 
away from the h'l.-to line a diManoo proportional to the pn<«iurc, 
and tliediagriim immediately indicatcit tlio lcn»ion on the draw- 
bar. The speed of the train is recorded by means of an electri- 
cal attachmentk with » diioaoBMter dock npon the inacbiao^ 
which indicates the space trtfdM over aaebeeoood, Thoiuati 
pencil is arrange^l to mark the dtstanoe traveled over erery tai 
M'condit, and idill ain 1U< r (u ti in timed to red rd A 
pfu is aleo arrange*! *o that hy an electrical connection it re- 
cords each revohttinn of the driving wheels. Anotlier rccosdl 
the mile poals aa they are passed, which ia done by an a ssi s t ea t, 
who toadiea aa electrical key at each post. 11w aligaaseat of 
the road— that is, the curves and straight lines— are recorded 
in a similar way. A pen next to this is connected with a water 
meter «tlache<l to the feol jiipe of the l<>eomuti\ e, aiid re. .r ls 
tlie qusntity of water consumed at diflercnt times and plai ts. 
8UU another pen is arranged so that an aasiaUot in the luo- 
motive records eveiy ahoveliiil of coal as it is put on tbo-firvi 
The sane pea has been used to raooid the time that black 
smoke eecsped from the chimney. A pen i-i also provided 
which recortls the di^tanre nm l>y the car, and another records 
tlie iiiil.i :it> ii> o.*" nil aiji nnimeter placed on top of the car. 
The fuurtceuth pen gives a record f>f the surface of tlio road, 
and shows at a glance any inequalities that exist. Bcaides the 
above, there is also attached to tbe machine a fioeljr-ooaatnieled 
integrating apparatus. The pena used to record the nnmenNB 
phenomena coiuiectcd with train re?i.''tance, Ac, cunMst of 
I small glsM tubes, which are drawn to a fine {viint aud filled with 
eo:Kine, oneof the products of coal-tar distilliuii m. A half j.'rain 

i of this is diaMtlved in aa ouaoe of water, aad utakea a l»eauttM 
Md color.'' 



FREIGHT CARS. 



rntimUorf, indnstrinl importJinco, nnd rovrnuo-caming | 
power freight cars greatly cxccchI all others. They are the i 
ptiacipal source of net income to a large proportion of Ameri- 
oaa roada. Uncb lias been done to conatmct cam specially 
adiq^ to partienlar daaNS of tcaJk^ aad also to iaveat plaaa 
fcr pramotlag the eooBonio aMneawat of eveijr dascription of 
(Mgbt The varieties include the (bllowing: Box car, box Block 
car, cannon car, coal nr, > ■ a! diimp car, r, ike rur, il niMt-ilci l; 
oar, drop-bottom car, dump car, llul car^, fruit cur, fiirnitnro ! 
oar, gorwlola car, grain ear, heater car, hopper-bottom car, ice 
ear, itoa-bopper coal car, lumber oar, logging car, milk car^ 
mine ear, oil or taak oar, ore oar, reftigerator car, atodc ear, 
tip oar. 

One of the distinctions is Wtwcn four-wheeled cars and 
right-wheeled car*. Few of the fi rnu r are now useil. except 
for carrying coal, and even for thi'* |iur|H«se, as well as others, 
there is a strong modem tendency to use eighlrwheel cars to 
iaoreaae capadty, which is ooe of tbe most important methods 
oftedoeiaclhoeaslofeBlansiveaioveBaaBiL neighteanaie 



rarely fVimished with more thnn cijrli! whrol>i. Imt n'l.-n they 
are to bo used in transporting lar);c caiiiinn ur heiivy iii,icl>iucry 
they are aometimea supplied with sixteen w heels and giTona j 
carryiag c^scilgr of more than a hundred tons. 

Of fho elaaaaa of earn uaed for q^edal poipoaea^ aamo of 
wbiob hav raoaived partlealar rtKaMoa, aw 

HKATKR CARS, nmUCKRATOR CABS, FBITT CARS, AND f^rX K CABS. 

The heater cars are usod chiefly in high nurtheni latiliidea, 
and mainly in New England, fur llie purpose of trarui{M^>rting 
fruits and vegetables under conditions that will prevent tbem 
from fl«ering daiiag oold aaasonab Theae ears are g«n«tally 
heated by particular forms of minerslHtil lamps, ingeniooaly 
arranged with the view of automatically oontmlliiig the tom- 
pcniture hy tiie rvpanNion and contractiiin uf metulUc timIb. 

A wide range uf wiefulness has lieen secure<l for refrigerator 
cars in connection with the transportation of dressed aaeat over 
long distaaeea, a bttdnaaa that rapid^ gained great nagaitada^ 
and vaHow odNr paMalde aitlelas of food. A maaabar of 
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firietica of IheM eua have been Mtittraoled, and doling late 

year* inip>ir;aii[ inipn vcnifiil.i have liocn mado. Out- claw 
USPS ill) ami siilt for rLfn;;er.iling; another UMfi ice only; in 
«K<niL> I'iint ice is carried in their upper portion, or overhead in 
ice pufli in otbota ice is cwried in the Midi of cut in ioa nxkM 
or tabMg aad gRi» IteMMH «)dM in the olnl to «Udi tbe 
deiinibl« Umotplwrio oondiUom are pradneed. Th» temper*- 
ture aJmed tt ia • tern d«greca above th« fr«enng point On 
ftccountof the niagnitndaof U>e interests involved grout \(m«* 
would rcsuU from a Ikilure to produce the necessary ctrect», 
and a.iiuch failures are certain to be delected by dincriminaiing 
food coBtaaw% tbe ■accm wbtefa baa attaoded tnodem effwrU 
iBl ncf wi M ttwdeiiMMidibrMliclwcanfadiiiwMgwMtercMi 
alfordd convincing proof of th« «xeaUaDM of the highest typw 
of i\\f*o uiwfiil viihiclc«. They have done much to make the 
p«?rifllKilili' fn.Kl |ir'«liicm (if r:icli section of the United States 
avuiliiMe to all ullier seclioua uf the country, or at least to pn> 
veiil distance baiof • barrier to such an interchange. 

An analofooi porpoae ia Hrrad bgr fruit cue in which anther 
iee to eool nor hoiiie lowana are uaed, Imtin wbldi ventila- 
tion is necessary, and is provided by ventilators that can Im 
op<-ncd or cloaod while the car is in motion. The rucccimi of 
cllnrt-' ill Oiis direction, and the practice of attaching fruit cara 
to pi»*i<,>iiger trains to increoae speed, have done much to de- 
velop the fruit trade of California, and the carriage of various 
Itinda of fhiit and veg^tablea from fither aMtioiia over kiof dis- 
tanoea in ean which do not ooatain BOvd appifanicee hu had 
on important influence in developing producing regions, and 
diversifying the food supplies of large cities and numerous 
districts. 

Stock cars for the transportation of cattle, sheep, and hogs 
Ofer long routes are used extensively, and they, too, form im- 
portMrt ngenciea in th« distribution of food Mippliea. Some 
ean m Intended for the norement of hoim, indndinf very 
valuable animali<. A car known as a box slock car, which is 
Bulistiintially an onlinary box car with cither large grated or 
slatted op« niii;,'S fur ventilation, i * lif.lu used exri'iit fiir trans- 
porting honses. Fur the nioveiuent of spei iiilly v:iluablu horses, 
■noh aa Csmous trotters or racers, elaborate arcommodationB 
•n MMBetimea provided, indoding the padding of the interior 
of the ean, so «a to tedoe* the riilc of ii^foiiM to fho lowest 

powilile limilK, and ini^eniotis devices for enaoiiog MDple sup- 
plies of food and water and attendnnce. Forthe transportation 
of sheep ond 1mij;h .'v donlile-derk ^tl« k car, with tnu fluorn, one 
abovo the other, \* uited. C>naiUcrablc attention has lieen given 
to their eOMtruction, and some have been built of sufficient 
atrangth to carry heavy loads. Many of the modscn Mode cars 
■re sodcs gne<l that thoy can bonsed aadonbl^deck can. The 
tronsportalii ii live l attle over Iting distnnreg is a busine* of 
great roogniluili', many cattle U'ing moved in cant from one 
eet of paaturo grDUiuU to dLKtrielii in which they are fattened, 
and many other cattlo being sent by rail to abattoirs or 
■fauigbter booses after they are supposed to ha in pioper con- 
ditioo. Tbacidinaiy cattle cars are nil provided villi ample 
fiwHities for ventltadon, having many open slats. But on ac- 
count uf f^uflTrriuL;* of the niiitiuils, in nome inntanocfi, from 
lack of fiHxl ur tt ater, overcrowding, detentions, or other canscf), 
special effiirts have l>een made to i>romotc the contstruction of 
can popularly styled palace stock Gaia> which are intended 
to cany itock with less injury and nora aonftMt flu Ilia 
Tahidea feoerally used for lliis poipoaa. Ebdeavon have been 
made to seen re the poosage of laws Intended to enforce the 
adoption of ini]irov<>d nieiiuxlH, and the American Humane 
Al^^«lciation has given priws for designs of pal«ce i>toek cars 
which it considered roont meritoriou,*, to A. C. ^^atller, of 
diicago; W. Stuart Uiinter, BeUerille, Canada; J. M. Lincoln, 
Fta*iisiioe,Shodatdaad; IfanlfiiiBaiy Maoa Oar Company, 
New Toric dly; Burton Slock CkrOompaiiy, of Boatoo, Maaaa- 
ohnseUs: Vhomas Oarke, of Troro^ Kof» Sootia; aod John W. 
Streat, of Ouesfo, lUiaQiB. 

MII-K CARS ASn OIUfN CAB*. 

In addition to the cars referred to above, box canarenaed 
freq n ently tat the tnnaporlation of fsod or pradnoto wbidi oan 

be converted into food. Two of the most important riawiis 
containing special mechanical arrangements are milk cata aod 



I grain can. The former play an important part In tha bosinesi 

r.f diviiionK of niihsavs li>i-ii(('<l near larpo citie*, whilo the 
lAltor are u-ie*! exteni-iv« ly ui Mii h lenxtliy iiiovenients as those 
made between the MisHUwipiji valli;, ami tlir A;l mtic waUMird. 
Milk cats, used for carrying milk in cars, generally nwemhle 
begg^ ears, and an coonoBly provided with spsbigs similar 
to those phMsd ondar passenger cars. Box can are rendered 
appropriate Tdiides for carrying grain by having a tight inside 
grain door attached, to vi nt t)ic k' i^^' fulling out. 

Many of the modern box ear» have an aUamuient to accom- 
j plish this purpose which can be thrown on one »ide when 
Other artides an to be carried, and other kinds of doom are 
nostcoBnotent,andaBombarof davieas havaboaaionMBtod 
to IhcilitAte such operation!;. 

OOAI. CAK8, OOKK CABS, ADO TAXK OS OU. CABS. 

The largeat amount of tonaaga moved oo railways of any 

one rla-ss of articles consists of coal and coke, especially the 
formcT. For a considerable period anthracite fiimiahcd the 
bulkof surli t'imiitKe, and it still supplies a large proportion, 
but bituminouH coal, oemi-bituminous coal, and coke are for- 
warded by rail in largo quantities. Tlie cars used ore generally, 
but not univanally, of a kind azduaively devoted to this tcaflk^ 
hauling no back loads, and many of the movame n la are at vaiy 
Ir w r;ites, F.irneKt endeavors liave, therefore, been made in 
varioiin \\.\\* to |ir<irnote ccouuuiy by improvements in car 
construction, and a variety of styles of coal and coke cam liavn 
been manufactured. They commonly have drop or hopper 
bottoms to facilitate unloading, and include the followiqg 
atylea: A 4-whee1od w <H>den anthracite ooal car, valued at from 
$206 to 92ijO, weighing from 7,600 to 7,900 pounds, iritb a cany- 
ing capacity of 13,000 pounds; iron '■ it - w'th 4, f>, or 8 wheels^ 
with drop or hopper bottoms; ordinary Ilut or platform cats, 
with side-boards; hopper-l>otlom gondola cars. The niodorn 
tflodeocy is to increase capadly, and use various sizes of drop- 
bottom gondola cars, aoma of which wdgb 16/)00 pounds, and 
have a capacity of 28,000 pounds. Othem weigh 22,000 pomds, 
and have o otpacity of 40,000 pounds. . During late yean the 
capacity w;i.h inrreaj^cd io !-ome instances to 50,000 pounds, and 
subsequently to GO.tXKJ |>ouuda. Coke can differ mainly from 
the longer atylea of goudoU can in having bighar aidc^ Iha 
upper portion being slatted. 

Tank cars, or oO eai% tiasd Ibr Iba InMportaliao of patn>> 
leum, fumii»hed for a comidenble period the only availaUa 
facilities for moving crude oil from the producing regions to 
distant rcCiierii-«, but pi;l>,-ei|iii>nlly pijie liiu^ IcaiUug to the 
seaboard and other centres of refining inihwtricH were con- 
structed. This change materially diminished the utility of 
tank cars, but a considerable movement is still made in tbem, 
whidi now conaiala laigaly of nllnad Inalaad «f cmda oil to 
southern districts, from which cotton-aeed oil is forwarded in 
them as a bock load. Thoy are cylindrical, boiler-iron vesMis, 
resembling soniewliat in »liape the boii< r > f a li»r(ir;iiit;vc. Tin y 
are held in place on a iiUuform by tank bondd, and prevenletl 
from taming. Tliey have a tank dome and a tank notile, used 
for emptying >ha oil. Their usual oapad^ ia from 8,7(0 to 
8,8aOga]lona. 

LDiOB otHk uoaino cARj<, njiT CABS, aaHooi>a cim, ium 

TIP CABS. 

Fsenllariliea in ear conslniction, intended to pvonoto eoo- 

vcnience and economy in loading, unloading, or moving build- 
ing materials are displayed in logging can, lumber can*, flat 
cars, tip cars, and gomlota cars. A lumlicr car is generally, 
but not always a Iwx car, and it is usually of extra length,— 
al>out 84 feet flogging cars are used extenaivdy for transport- 
ing logs through poiiiona of lumber districts to mw nilla^ where 
tbay ean ba eonverted into lumbar. Plominant varieties are 
an extension reach eigbt-whed lagging car, with a capacity for 
carrying 8,000 feet B. M., weighing fl,a(10 pounds, height, 27 

inches, length, 21 feel over all; and a l!( xible Inu k i i>;ht-wheel 

logging cor with a capacity for carry in^X^^^ H |^ a weight 

of 4,000 pounds, height, S4 inches, leq^^ bD; a 

fleuble, firame lumber lany, baviIl^^i| -^^ig 
can bear about the aama r dst hwflM 
w;i^on? l>ear to other wagons, — pls^fl 
platforms or Uuon beiog nmlttndi^i 
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ISCREASE OF THE CAPACITY OF FREIGHT CARB. 



The oezt sug« oi Arrangement U repratented l>y the flat car Tbe tj'pical Aroericmn freight car in general ok, «hid) u 

or platform car, in which there is nothing above the platform, applicable to nearly ali parpo«« already meotioDed, citW 

and no ofactacles to loading or unloading heavy articles, such with or without a few letaponry modificatioot, and i]«>toUi« 

a* large rtonea, are presented. To prevent alippinc or sliding transportation of an immense variety of misceUaiieoaaanida, 

off, stake pockets are provided on the sidee of tbcao car« in including groceries, dry goods, hardware, and nearly *□ dt- 
which stakes can be placed. : scriptions of merchandise, is the box olt. Provided ntb i 

A flat or platform car is converted into a gondola car when roof and strong aides, it affords thorough protection (no tbt 
boards rising above the level of the platform are attached to | weather when in good condition, and ia practically tbe cmlr 

all its sides. There is a modem teodency to increase the nura- de^ription of freight car used for tbe trausportalion of uuda 

ber or height of such boards, and lo rely upon a hopper-bottom needing such protection which are not usually moved is cin 

rather than upon the removal of the boards from one of tbe emixxlying npecial features. A few four-wbeeled bos can » 

sides of the car to facilitate unloading. used, but box cars nearly all have eight wheels, and ooe of the 

The tip car is a style extensively used in railway construction most important of the modem changes was to iocrtate ibdr 

and eometimex for other purposes. It is usually four-wheeled, capacity, which formerly rarely exceeded ten lonf, and *u 

but wjmctime* eight-wheeled. One style <if the latter weiglis flulx*e<iuently increaaetl to from twenty tons upward. Ihtn is 

13,000 pounds and has a capacity of ir>.OtjO pound.*, ft com- n coniiiderable diversity in the detaiU and sixe of the box on 

bines the leading features of a gondola car with arrangc^meniH used by different leading lines, but an active general movmii: 

for tipping the l>o«ly «o as to let the load slide out, instead of has been progressing for some yeani towards an increaseof ikelr 

discharging it through a drop-l>^ittom. .\n improved style of size, strength, ami rapacity, and a diminution in the nomberuvi 
tip car provides for slowly tipping the load by gearing. i extent of tbe diversities in the details of their coottructioo. 



INCREASE OF THE CAPACITY OF FREIGHT CARS. 



THE final result of many preceding and auxiliary move- • 
m<-ntf vsas n notable increase in the size and capacity of 
freight car*, which was one of the most import^int agencies in 
promoting the economic movement of many produeta. I^fore 
the <-ommen(.-emcntof the eighth decade fetvof the freight cars 
of the country had a nominal capacity greater than ten tons, 
although heavier weights were oAen crowded into them; but it 
wjis scarcely considered safe or prudent to move loads exceed- 
ing ten tons in such cars as were then generally uwl. Years 
of effort, indee<l, had been spent in establishing a ten-ton 
standjird, the ri*o from a much lower level being slow and 
gradual. Tlie conswrvative course pursued was largely due lo 
the defective condition of many of the railroads, and soon after 
they were materially improved on extmonlinary increase of 
the nominal capacity of a considerable numl)«r of freight cars 
was produced in a remarkably cheap and easy manner, being 
simply the work of the paint brush; that is lo say, inscriptions 
on the body of cars announcing that their capacity was ten 
tons were supenu-ded l>y figures setting Unih that they could 
carr}' fiflwri ton*. Such a feat would scarcely have been pos- 
sible if the practice of loading cam with greater weight* than 
their designated capacity had not been extensively followed, 
and it was succeeded by changes in metluMis of construction 
which gave to a large proportion of the freight cars of the coun- 
try an actual increase of capacity of from ten up to fideen tons. 
SlAlemcnts bearing on thi.s nubject include the f.illowing: — 
In an interenting paper "on the increased efficiency of rail- 
ways for the Iransporttition of freight," read by William P. 
Rhinn, before the American Society of Civil Engineers, on De- 
cemlwr 20th, 1S82, he said:— 

" For many years, say from 185.5 lo 1876, the standard capacity 
of freight cars was 20,000 pounds, although much more was fre- 
quently loaded on a car. About 1877 a few cars were built to 
carr>' 30,000 pounds, and since 1870 the standard freight cars 
built fur the principal east and west lines of railn>ad have been 
constructed lo carry 40,000 pounds I am informed that the 
Penndylvania Railroad Company has ordered the construction 
of some cars having 60,000 pcjunds' capacity. This increased 
capacity ia obtained by u.iing a somewhat heavier car body, or 
'cargo box,' with slightly heavier &x\t» and journals. The 
comparative weight of a sUndanl Pennsylvania Itailroad box 
car, with its load, in 1870 and 1881, was as follows, viz.:— 





Weight 
of car. 

2O,iS00 


or liMu] . 

20,000 
40,000 


TotaL 

40,500 

C2.000 






30,000 


L'1,500 



Per 

cent, of 
tola]. 

*m 

01 M 



A comprehensive statement of the general railway pnci>:t 
of the countrj' and of the economic advantages of au 'vtctaa 
of the capacity of freight cars is contained in a circular ixuol 
by a cumniittce of the Master Car-Builders' Aasociaiioo, dsi^l 
March ;34>th, l,s$*2, which was intended lo elicit iafonMb<i 
from railway officials in regard to tbe advisability of incra-.r^ 
the capacity of freight cars above twenty tons. The U>\\iy*\i: 
is an extract from this circular — 

" It is only a few yejtn since freight cars were alloved V'it 
loaded with more than ten tons. At the present time lot fi« 
eight-wheel cars are built with a cany ing rapacity of lotthu 
twenty tons. From this fact we infer that twenty-too csrect: 
be mn as safely as ten-ton cars, and that freight can be tm-- 
portcd with greater economy in cars that have the gmiei 
carrying capacity. 

Tlie increase of freight traffic upon our leading rulri*l> 
during llie lael five years has been verj* lar^e, and if il 
been necessary to transport it in ten-ton cars the expenssf* 
motive power and train men, coet of maintenance of lhepn«r 
number of cars, Ac, would have l>een enormous. Ro»J-l'*'5* 
and bridges arc made more substantial thiui in Ajnnet ya.'y 
Locomotives have of late been made of enormous weigbt uil 
power, and surh locomotives are so successful and sali^fscU'^ 
that railway managers still continue to build them. If tW 
heavy locomotives can be nm without serious injury to r.-«3^ 
beds and bridges, arc there any objeolions to increasiag ih« 
of fi^ight cars when there are so many advantages lo be gaio'^i 
thereby, with so few and trifling objections? 

The following are considered a few of ihe most impfint'^i 
advantages that may be derived in tr^insporling any jr"^- 
amounts of tonnago iu thirty-ton cars: TyCfs cost of ran: I'-' 
c^wt of repairs; leaw dead weight; less number of way bil-' i'' 
make; shorter trains; shorter side tracks; less coupling and 
coupling of cars, and damage to draw-biirs and fixture; ^ 
number of brakes to operate; less numl>er of joumal boissw 
oil; less number of wheels to inspect; less train men, sod mii? 
otlicr smaller advantages." 

At the present time (1888) box cars with a nominal c«p*PiJ 
of twenty tons approximate most closely lo the preTsilic! 
standard, but cars with a nominal capacity of twcnty-fiw 
are not unusual, and some of CO.CXlO pounds nominal capsfif? 
arc in use. A large proportion of the latter are gondob cm 
It is probable thai ll»c practice of overloading is still folic-"*! 
not infrequently, and it occasionally results in making a t*(B^ 
ton car carry from twenty-five Ions upward; a twen^-fi^W 
car carry more than thirty tons, and a thirly-fon psresrrvj 
bai>>t more than thirty-five tons. The extent to which \ 
practices have heretofore been followed has been vxs^i 
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umaal «xiT«iitioiM of the llMtir Otr-BuiMan' Aaioeiation, 

n-* II I'erioiiH ol)jection to a material iiMTim of tha BOminul 
cajiiirity of freight cars nU(v« twenty torn. 

Other conniilrration!! bearing on thi.i mibjpct im pnteiitetl in 
It report mado to the annual convention of Iho Hatter Car- 
Builders' Auocialion, licld in 1883, ami diacuations it dicited. 
A oommittee which had addiaaed cirailara of ioquiry to nu- 
meRibcn atated that "all the replies agree that 40,0<X) 
poiiiiils (if loiul, not inchulini; tli< l a:-, i-^ nil tliiit ciin i*;ifr'ly he 
put ujtun the prcaenl niiutcr lar LuiUli rs' hlanJuni axUn and 
our present construction of freight-car equipment. They also 
agree that there are aeveral conditiooa to Ijo considered in ibia 
«oiiiMctioii: (l)OurtnpariiMliDodeof hriicleation; (2)thecaity- 
ing c^Mdljr of bridges and trade; QS) the leuitiacf to increase 
(be speed of freight traina. All combined naake Ihtm very cau- 
tiouaaa towlutl inriiM.'Mj iir< Hrryint,- ( iiji.icily to roccomnu'nj." 

In the discufijion uf tliis report Mr. Wilder suid: "In regard 
to the incrcaae<l capacity of cars, it aeema to me that we arc 
nwoing preiiy nearly to the Unit we con pM on one vehlde- 
btevafrhaidwoik to get moatof tba fra^ti oBknd to na 
into ooa of our S3-foot car^ in a load of over 40,000 pouada, 
and we must increa.«e the li'n>;th of the ears if we carry mora 
weight. I hiive luiil ori'iiaion tt) liKik into tii:»l umttor very 
thoroughly, and with nio8t of the difTerent kindii of staple goods 
fhataiaforwarded— pork, lard, and grain— you must load the 
imMntoan my marly to the roof before yoa can get 40,000 
pODods Snto thaflB. Of eoan«, with ooal, iron oc«, pig iron, 
and other materiab of that kind, the load which can ha canied 
in one of these cars is not so limited." 

Mr. \V:ill .".liil " Snine cars wrru liiiilt fur the riMinRylvaiiia 
Bailroad of oOjUd) puuntLi, wliich wuru of tlie isanic length as 
hopper goodoia cnr», with higher sides. \Vc have not had any 
of thoM emon the Pan Handle, and we do not expect to get 
aaylbraoBietliMtoeoBie. Wo fbond fhat we coaM not take 
cars of 60.000 pounds capacity and run tliem over bridges 
safely. You can take one car of 50,000 pounds capac-ity on 
alni(i>t any r<>nil, prohably, in existence, that liin a gi " »l road- 
bed, and take it over bridges, too. But there ii^ another cou> 
sideration, if you take two 60,000 pounds earn, ami they are 
loaded, the pointa between the trucka will be very heavily 
loaded. That is, if yoa take the total wheal-lMise from the 
outside of one track to the outside of the Other on two ad- '■ 
jacent earn, the weight per foot will bo too great to run safely. ; 
If yi,ii tjike till! t'i'.iil whiuM iiMc under one car it will Ik- all 
right, because that in diotriLiuied over, say, thirty feet, while 
the other is distributed in a length of probably sixteen feet, I 
and we fonnd, in investigating the suli^t, that it would not be j 
safttomnthemowaarmid.'* | 

At this convention a committee of seven was appointed to 
confer together and agree, if poeeible, upon a standtini house ■ 
car with dttails of all its parts, whnse niaxiniuni "m.ul nhall be 
60,000 pounds. The agitation of the subject was continued at 
oanventioos held io subsequent yean. At the convention of 
IMBacommitteo appointed to report npoo a itandard house 
car to carry flO^OOO pounds of lading, announced that (hey had 
agrei-'d upon dirneiiHion.';, wliirh win' flrn-rilinl. Tr. the dis- 
cussion which f.illowed Mi'verikl nu'rnl>i rs .■■tjilid tiiat the road.s 
with which llipy wt re connected hud cars lluit carried r,0,(!(K) 
pounds, but that there was a good deal of trouble with them 



aririiv from heated jonmala and other wear and tear. At 

another convention several houpo or hov cars of ttyOOO pound* 
capacity, erected under the dirc iimi of a committee, were on 
a track near the pl.icc of incttii>g. -ulgect to invpeciion. At 
the convention of lSb7 a committee submitted plana of axle, 
jmirnal box, journal bearing, and journal-bearing wedge for a 
standard freight-car tmek aitd axloliw can ct 60uOOO poands 

capacity. 

Tlic reporlx tn the Master Car-Builders' A«>.ociation, and the 
course purauetl by those who built box can* with the increased 
nomiual capacity showed that important changes in details of 
construction were considered desirable if not absolutely necea- 
saiy. In •new tO^OOO-pound box freight car designed for the 
Hichigan Central Railroad, by Bobert Miller, master car builder 
of (hat company, the first spedmen of whieh was built in Ifo- 
vember, 1880, both the bwly and trucks were considerably 
strengthened, in comparison will) the usual style of 'iO,000-poiind 
box car. The length of the car outsideof thesills was inc 
(o 83 fiMt, and additions were made to height and width, in i 
parison with usual staradsfdi^ whidi iaereassd the space tmS^ 
able for recdving frdgbt. The truss rods were arranged in a 
manner that materially strengthene<l the »upp<irt of the floor. 

In aii.lition ti> thi' carsi mentioned .ibiivr, is Inch iir-' inti'niied 
for cxleni<ive um>, a hide-dump car, with a iiniiiiinil capacity of 
•10 tons, was constructed in 1887|iRriiaB on one of the brandi 
lines of the Pennqrivaoia Company, for tranapoitiqg ore from 
veneb to storage treitles. 

Where special necessities reqtiire extraonlinary strength, 
such !ui is nwded for transporting h<"avy cannon or machinery, 
frfii,'lil ( ur.-i with ii capacity exceeding 1(» tons have In. i n built. 
One of the latest cars of this description w:w built at the I'ack- 
erlon car shops, on the Lehigh Valley Railroad, iu Jiuniaiy, 
1888. Iu capiwity was laOyOOO poiudsi aod ia » pceUminaij 
teat It was loaded with 122,724 ponods of material. The dimen* 
sions w ere similar to those of an ordinary (hit car. Tlic IkkIv of 
the car was made much stronger than iiiiual, and it was sup- 
ported Iqr two six-wbeded eqoalixed trucks. 

momuaiD size of FABOon cuOHa 

The Increase of die and capacity, which forms such a notable 
and important feature of chanpi s in freight cars, was to some 
extent accompanied w ith an increase of the capacity and weight 
of various portions uf pa^^enger cars. The following compara- 
tive s t ate m e n t of the details of pssssqger can in general service 
in 1888 and in 1884 was puUidied a ftnr yaan ago:— 

Inc. dec. 

Leogtb of car bo<iy ill fcvt 30 57 'M 

SeaUog ca|»dty U 77 7S 

Wright of car boUy H.OCO 27,000 92 

Weight of car trucks 13,000 18.000 37 

Total weight of car 27.000 45.000 66 

WriKlit iif rtu h wlicel without load 3,373 5,035 06 .. 

WeigliU'flnod i;im.'«cii^Tr»)onead» wheel. 770 1,330 72 ., 
Total w i iu'lit un each wheel whSB loaded 

up til ii^ --i-atiiiK i a|ucity 4,145 0,ft55 67 •. 

Wci>;tit "f l"Hly t.. til.- foul 4«l 474 1 

Weight of iMxly aod truck to tbopanengar. 6U 592 .. 9 

lCut« of oiieed under wbJdi bnkasansp* 

pUcd in miles 12 24 100 

Weight of 33-iDch caft-iron wbocL SM MB 

Wdghtof M-inchattal-tliadwhad WT .. 



DETAILS OF CAR CONSTRUCTION. 



IN connection wffh (he eonstmetioD and operation of can a 
number of interesting and eoniplicatpd ijui'tion? have 
arisen, and on their judicious solution nuich ha.'^ depended. 
Methods of manufacturing or amnging nearly everything of 
matetial importance relating to can have frequently been in a 
tnndtion state, <m aeooont of the mnltiplidly of new inven* 
tions pertaining to such matten, diverse views of numerous 
railroad companies aod heads of car-building establishments, 



and the strong derfre manUMed in many qnaiten to cheapen 

the cost of moving frei^rht liy every avaihible mechanical de- 
vice, and to add to the safely and attraiy' cars used in 
oompetitive passenger tralfic. ^ 

One of the flmdamental pointi| J 
of questions aflbedngfrsig^j 
an advan(sgeou8 relattonj 
may be desirable for 
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vould not l>e nmducivo to tlio interaetBof othar ofguintioiM 
•mploying tlicir vquipmoiit chiefly ia Biovi^f diAwMt pro- 
dueto, and it may )>o <le»iral>le to increMO tht CMpMltif Of WHM 
cljMMMof CArs and iidC (.f otlit-m. 

Tbt efforts <>f tho Mantrr Cjir- Builders' AjwH-iatiun to pro- 
mole uniformity hare led to the e«t«l>liiihment of atAiHUrda tor 
tome of the paita of freigfai cut, and this is ooe of Um nnst 
importMnt fields of peniatantlsbor. 0(lMnnlatotoaalom«(Jc 
IW ight ruiiplere, rrei|;ht train bmlces, methods of heatinj; paH- 
scn^or iJiiH with hU'iim (>l)t4iint'd fnim loomriMtivPH, l>rak<n. 
brakc i<h<><>!i, coiipIfT-t, tniuk.t, junrmil Ujxtn, joiinial Iw.irings, 
BpringM, wbcols, axles, dr»w liar<, dead block*, mctboda of 
Jhuniog CUB, and methods of lighting and Tsotilating 



Tha xifi. rratilt of an immense amount of labor has been 
sneh a great improvement over old devimi, that one of the 
M<riou« diffloiiltifS of late yean haa boon In i-hooiw U-tweon a 
multiplicity of nioritorious inventions. The progre«« made in 
improving dftails of car roniitruction i« a feature of general 
adtaaoemeot which has- contributed miwh to industrial pros- 
peritf and the peflsooal eonnlhrt of tmvelers. and in this sraat 

w<»rk ttio I'nitod Hindu ban taken the lead of nil dtlicr nations. 
ntSMIUKS FOR CAB AfTfJAXCKB OPPnKD BY THE CitlCAOO BAII/- 

WAT Ktraamov. 

Anindtoation of the claaeea of articleti tiaed in car coni^truc- 
Uon which aro mntlc l>y nuineroiH nianufacturtrii ia furniabcd 
by tlio folloniiih' lii<tJ of tiling!! for whiili prcmiuBMWmofllUed 
by the Chicago Railway Exposition of 1S.S3: — 

Jtm u tbtff €hur.—B<M steel axle, bcel iron axle, best hollow 
Mile^ basi passeoger-tnin brake, beet fireighutniln brake, best 
brake shoe, best springs (elliptie), best springH (!ti>iral), lK>«t 
springs (l-rarinj:), liesl ppriiit:^ (l ufTcr or draw), be*t springH 
(riiblo r), Uwt equiiliziii;^ c|.rin^', lu st draw-lmr for freight car, 
bt-flt jouriittl box, bc't ji 'ini il-iiox lij, Im!»1 journal bf-aring, Ik-^I 
Steel tiro for car wheels, be^ stecl-iiro metal wheel, best car 
Iran wheal, best steel-tire combination wheel, beat ear atepk best 
pamengarcar platform, coupler, and buffer, best pasMOger-car 
six-wheel truck, best paMenger-oar ftmiuwheel lnMik,bastfi«ighi. 
car truck, liest auiomatic fireighi^ar eolqilar, beet liaiglil iiai 

coupler (non-automatic). 

Interior Pwmithingt for Paurnfftr Gtrt. — Ikwt display, be«t 
lieU-ooni fixtures, best bell cord, beat car-door butts, beet car^ 
door lateh (mIoob), best car<Ioor luck, best seat end, beat seat- 
end loek, bea t s eat end llituns,best onitain goods, beat ouruin 
roRer, beat curtain-rod fixtures, best deck-light catch, iMwtdis- 
Ulay of car larnpH, lK■^l rriitr^' la.'iifi (..nij Imriifr), hvnl centre 
laniji (two burniTK), bint cctilre lamp (lliret; burnt r-i), best centre 
lamp (four burners), hvti electric light fur cam, brflt {lOMtal-car 
lamp, best side lamp, best door, window, and deck glass (illu- 
ninatad), bat» kaalar, best atote, best baMi Uning (dotbX best 
head Unit|g(woodX best hopper, best urinal, beet window liH, 
best sssh lock, best deck-light opener, beet decorating material, 
best sunii, best win<Iuw blind, beet window-blind liA, be.tl saiih 
spring, best sa-sh stop, best scat frame, l>e«t u|>holslering, liest 
system of ventilation, best dust gtianl, best display fancy woods 
and veneen, best water cooler, best berth and seat springs, best 
berth cortain hook and fixtures, beat washroom pomp, best 
cooking range, best reclining rbair, best revolving chair, best 
waahstand for parlor or s1ei'| <iii^' c.ir, best Itasket rack, best door 
holder, bcHt door knob, In s*. < i .ui h mk, best hat hook, beat cus- 
pidor or spittoon, bo.'-t br ailboaril and rixtur«>s (for sleeping car), 
best folding Ix d for car, bext curtain-rod brackeltbeiC dooU^ 
acting binge, best electric or other call bell. 

A<^^CbrwlppBaiws«i— Beat car teal, best ear raplaoer, beat 
car puslier, best grain-car door, best freight-car door, bsat end- 
door inaido fastener, best freightKiar luck, bcstdtxtr hanger, best 
metal roofing, be^t wixmI rooPing, best comUnation roofing. 

TBS wncAULB tMraovnuERxs ur UB cassTsucnoM 
are baaed oo |n«greaiive diangea relating to many deuils, each 
of which has rec4-ivvd niui li stlrnliuu from many intt'lligent 
mechanics atid invcntom. Tlii! two j^riuul divihioii:* of a car 
are the body and trucks. The brake gear ami <lraw ^onr are 
ooDStdarcd part of the details of tlie body. In box freight can 
theee det^k include framing, grab irana and ladders, roots, 
doors, locks, and seals. Ia passenger osrs details of the body 



inehido n naubar of aitkiea ehusified under the giiMrai hf^j 
of fluaishbigs, such as basket racks, bell cord and u[i]>luu(^ 
doom and aids for opening, ."hiiniiig, and fiu'ti iuriK ll.ftn.p^ 
fixtures, lauifis, seats, curtain lixlures, stoves and lirat*:?,^^^^ 
lators, lavatories, windows, lie. There are hundreds of mhi, 
for the different portions of the bodies of cars sad aitidisiBd 
in their construction. Track details include asks, Imkeibu., 
journal l>parinKS, joiirnsl Iwxes, pedestals, aide fiamt*, 
lieariugs, spring cwiii,; links, and wheels. Hieresre inon>ii,i. 
Olio liundri'd p»rlji of some tnu kr'. ("hiii,/! * r,f vaiyii^ 
nihcance are frequently made, aud sumeitmes tboy rtpmM 
notable Impravanantii, in nuuv of the dolaik of hodi««t 
trucka. 

MATBUUi ISO tAMK mtUlMXP TO BVHD A BBK Ctt 

The following Itomiaedlktof the material and laborietsint 
(o build a box car waa ftunkhed bjr William Kiayon, ousa 
car builder of the Westeia and Atlantie Kaihoad Oampuy, 
Eugene C. Spaulding, car accountant of that cnrnpany u \<tM^ 
It was described as a firat-daaa box car, but capacity w« not 



Jfobrial md LAar <a Bod^ «/ Oar. 
ArUcln. Kstc. 

3,()H7 fwt lambfr '1 r«iil» |»rr fmit J;b ;4 

704 |..iuti. 1:1 w r iron 5 rcnls i)cr jmund a j 

(Wi )"iiiiuls ( ait irun 3 ci-iits per p-mnd ],( |, 

lOii iiuib -( n iiU |xT [loimil 

'i ji'iuiuli pint wiuhere '1 f i;iiL.t [XT ["nifiJ JI 

10 i>oiii\<l< \,\;: M ;i'wr) 7 i f :.t5 )» r j. i mil.,,,,,,,,, J| 

i pnifi li-i rich screws SUn'nls |M r(;f"M H 

4li ixiiiijii!! fU-t\ springs.... ....... 9 rrntji per {x>und ( 

IW slirrt* tin 7 cents prr Kboct ijj 

H pounds suMer IT> c«nl.H )h.t |j<juihI \% 

S pounds tin nails .10 rrnts per iwund % 

IMiuniU) miiirrml paint 1 cent per ponod, ......... % 

4 gullutts linaeoJ oiL .....7S cents per gallon.......... tK 

30 days carpenter's labor $3.25 per day %% 

S days tinner's lsbor„ 2.00 pv day. 4S 

lldigaysinlartbbor.. MOperdar.. t» 

Xmrttobody .iiiiii 

Xetsr to /Wr l>«ek V te; 



.............. temtspsr faoi. nn 

1.000 penBdswwughlifen. femlapsrpeand. »• 

l,a08poaadsesstlm* lesBtspsr pound •» 

IMpooadfstsd spring Sesnta per pound......... UR 

ei poiuidsbiaiBSS,i... 23 cents per pound UB 

4 paiiewbesto. >40 per |«ir ■« 

4 poonds adasnl paint. l otnt per pound ( 

1 Bsllea linassdeil nesDia per gallon % 

i gallon aspbaltom IIUW per galkw 8 

Carpaatcr'slabsr. I« 

PaUiter'a labor. , » 

Total to Iraeka. IM* 

Tslailabodr »» 



IMd la both er oaesar.. 



MAinui.AaDIiABOBKBQi-rRtn To iini.n a i 

caa in 187(>. 

Dredgels aeooant of the Psnne yl ranla Railroad glics thtlil' 

lowing itemized statement of materiitis usc<l ami (YkI of lib-f 
in constructing a standard passenger car at the Aliooas »h'ij< 
in or aboat 18769— 

Labor. IISON 

Proportion of Ibsl and storw S H 

Fropottioa uf superintendent, cbirf cisrk, and slMskscpw'i 

tfms UB 

S;4aO feat peptar atlas per 1,000. Hit 

MMfeatatb. W« 

l.lO«lMtplaeattt». %• 

s.a»festyslk<wptBsat|ao. «• 

coofealoakatiai..... 

4MfeatUekioirat|aD Il» 

TOO feet Mlebipapiueatfll » «« 

lOOitetebeRyatlM MM 

400 feet mapkrensar. MM 

4paliswhsSkaa4axks. Mi« 

2 |i«lr» i iss wH|».i ' ear tmcka sossf l stSi... 

H7 pounds sotor at 15 esDiL !!■ 

Upeua^pMaralUesaSs 1« 
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loamiflcalUmtk. 

IS pmuadi Tbhu i<d«.. ........... 

SIlKmnd* drop black...... 

3 pountU lamp Mack. 

3 pounits gnea 

Gold lin)n»e 

6 pounds pulvtrrizod pamice itoiie.. 
1 quart olive oU 

5 quarts blsf k vsruis)i 

1 quart fhrll:;,- 

3 galloin \ uniihlj at $4(53 

:0 h-Blluni Miriiiili at$3.8S , 

1 pilii>ii lir 1 oil 

4S pouiiiU L-hif 

SI pouods wUit* lead 

&»2S| 
Kails. 

72 |>0Duds •quare i 
168 pounds nails. 
Brass wire and smalt Dntol 
792 ix>utidi rasUngs... ...... 

3 pounds spring steal........ 

0 pounds wi»bere 

6 ixjuiiiLi lifxajonal nuts.... 
119 poaiuia wagon box Ina.. 

Woodaamn. 

Bcfawa. ............. ...«•». 

St pooDdt carriaga boMi 

laatgaapliMi, 

Oaal 

1 paiignlalnr 

IflHpaf* 

Sl«e4lgbt« 

ICaabtaclMt.... 

S tanks voMpteli* < 

ii 

It 

lyoBoaaliidpipe.. 

IpoaaddMlB. 

8crcw a^ca. ••..••«..■••....•..■•••.■•. 
57 aash lulaaoea 

37 pounds nibb«r ilmujslit packing 

31 li^bLi, white glass 

2 liisti'ji, plali! k'**' 

25 ligliii. riilij' 

S extra lik'hls 

WiH"! f-llin.^ 

12 vrrlical rrginlcni 

29tOV«i 

50 sfiit arms 

2 bronied sash &>s(«:ien 

2 broDunl Ki&h fsstencn.. 

30 bra-u uN ovrs 

2Sw:8ur9v-st rixtiinri ..a....... 

3 lirunre notirp jibt> !i ........i 

4 notice frames autl iMCict^ 

3 bronzs liun[M 

2 broni« door l<xksaiid filUagi.. ...... 

1 r-a'xKm door lock.................... 

3 lamp " ranopln" 

3 pairs bmnM butt hingta 

1 pair 3 Incboa by 3 inchaa bionas bntt 1 
U Inch brU Inch bn 

51 pairs iron boUl... 
IS pairs biaMbuUl... 

1 drip pan 

1 uriDat 

1 W. a taba. 

• I 

1 digbl-taidi vatilalof ifnig. 
1 tbraaJiich vntUalor iliig. 

•itbMckalnAi. 

ISaaahhaaH. 

IdoorboldM. 

•t branaa wtndowUlla. 

61 bronn window flMtanca. 
M bronie window atopa..... 



« n 

070 
084 

0 32 
3 76 
0 90 

0 68 

1 17 

0 08 
H (H 

SH ;)o 

0 59 

14 33 
3 69 

87 75 

3 25 
» 05 

6 52 
0 41 

18 IW 
0 17 
0 G3 

0 CO 

1 SO 
* 06 

M as 

0 49 

7 IB 
0 23 
0» 

U W 
»» 

mn 

SCO 

MOO 
0 40 
Ul 7» 

tao 

oao 

0 01 

0 06 

44 ei 

13 OB 

20 U 
10 60 
27 72 

1 44 
0 13 

8 32 
77 SO 

8 SO 

4 84 
3 "(» 

3 77 
60 SO 

4 00 

3 44 
13 60 

15 20 
0 20 
343 

6 41 
343 
0 24 
0 13 

7 37 

5 06 

4 25 

eao 
«« 

OM 

OM 
0 44 

77 35 
43 00 
SOO 
24 40 

1« 47 



tool 

SowlebUlbMa l IT 

1 mmt a tad u , IW 

USabailBltelftlsdMabf Mtpchti. MIT 

06ahaatallBl4iacb«ab3rS>ladMaL. 037 

273 pouitds gal ranijed iron.... SOU 

14 potinds solder 3 34 

2 pounds rivets 0 S3 

6 pounds tinned nails 0 76 

5 Miuare feet wire 0 30 

52 imunda No. 12 alicel iron 3 73 

4 iMiiinila nails 0 24 

I'liis, Ac 0 68 

2 rnrds bruu a luunlia .«•,.••... ••...•».... OW 

M yarJs hot mni 4 M 

Burlap Hacking 0 Ot 

06 yardsBcarlotploab.. ............ ............... 331 8T 

44 yards plain green plnah 100 90 

61 yards sheeting 10 30 

15 yards backrnm 3 70 

62 yards flax canvas 8 S3 

1 yard 8 uz. duck ., 0 18 

14 ynnli* oKXMtiiul niattiog....... 7 22 

1 bill r<ipc 1 44 

i pound thread.. ...... .......................... ........... 0 M 

Tinnrd tacks. 0 14 

1 pound brsas wasbera.... 0 SO 

m yanb 10 OS. dndc S 80 

3 yards 6 OS. duck.. 0 SI 

It yards slilpcanfM..... 0 M 

StMiingoord 9 9i 

0 fioas plash naila SM 

Ccnaa plush buUooa.... SM 

U pounds talUngtwfaM........ $H 

Ipoosd^priag. ^ %f$ 

MpoudBlMir f»«b 

Tscka. S M 

Mspdiwk MM 

I3spltalallipliaivabi0b 

iSspifldapcinfla..... tn 

StpoaadiliaingBaili.... OM 

1 head lining. ; «M 

Flour..... • U 

) gallon sampIaTunlab... in 

3packelaBnldka£........... 14 61 

SeaUooaafasaboL 7 SI 

Btaawaz, Ao. 0 40 

4 pounds sole leather 1 18 

»n 



$4.428 710 

FOsnoKa OF cabs efEcutixv uaduc to weak and teab. 

IVeitber of the Aon Hsli fkunlab ton adequate idm of the 

fKirtioTiR of c:ir^ pc<'iili.\r to tliow vcbiclw, wliicli nre specially 
iiiiliji< I lo wi ar mill t<.ur, or breakage. ]iinny of llip rrpttii-s nf 
freight cars must he made nn f<ir<-i^;n ro«d», mul ihr wiilc rangt' 
fonacrly given for divcriuty of patlerns led to a lack of uniform- 
ity which became a acriono oril or inconvenience after the 
praotioo «f inUvcfaanging eai% or aending the out which be- 
longed to one oompany over the fwida of eoonecling lines, 
became coinmon. Oi.e nf tho lo.KliriR oljrct." of ttio M.-istcr 
Car-Builders' Aiwociiition wua to diminihii tliis diverfity, or to 
promote uniformity. A circular directing uUriition to this 
subject, iaaucd by a committee of Uiat body in 1882, aaid:— 

"It ia, of coarae, ioipocaiblo for tbta committee to aatici|Mt« 
all the woA wIlMi tbo car-bttildom' otMMiation may adTan- 
tageously do In the Ibturs. It eaa be aald, though, that if 
.HiifTuiiiit uniformity in the coni»lruclion of cjirs C"nlii If 
brouglit alKiul it would r(-!«ult in the saving of liundrtdo of 
thousands of dollars annually to rnilrond companies. To show 
how groat the divenity attU is, the cooimiltee requested aevefal 
ear builden to give the aunber of different dupUeato parte 
which they are now obliged to keep on hand at oertaio poinla 
fur the repair of foreign can. 

Mr. Adaiii^, mitstcr car buiMor of the Boaton and Albany 
Railroad at lUwion, writea: — 

'We have about forty diflerent kinds of brake-heada and 
abooa, eleven different joonial bozea, tbirty-aeven joamal 
inga, ten eaalFlroo and Ave or wroagbt-iion dmw<bai% 
or ten difrcri tit dntw-bar side caatinga and snidtitiidoofvarioil 



I and 



9 14 J Other kiud« ut dillereot parts of cant' 
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TBS BATTLE OF THE BRAKES, 



BIr. Puokanl, uiaKti r < i<r ImiKlcrof tlw SklUnOn COd OUo 
IUilroa«I At Ualtimuro, 8ay8:— 

'The list I ^ve you is Grooi the ptttema w« u»e nt thin point 
Mid diatributa to otber points wben inteidungnB of other can 
ureauide. WenholutT* to order agrMtmuqr from diflhraot 
nwdt when ire have not ibe palteroi to make them from, 
which would incrowo tliia number vor)' mKterially if we had 
t:ir ]i:vlliT!ir' for ( vory Olio \vi} u c. I .s iliiiiit iho fi iliowiog, vit.: 
Ckj diirorcnl kiiuls of journal licJirings, 'S* dilTcrfnl kinds of 
journal boxes, 25 difTerent kinds of joum»l-l)ox covers, 20 dif- 
ferent kinds of brake^ocs, 22 different kinds uf brake-heads, 
IS diObrant kinds of brnke-hangers, G dillbrent kinds of axles, 
8 different kinds of draw-luirs, 10 different kinds of drnw-bar 
follower plnUsB, 15 different kinds of draw'bar spring*, & dif- 
f. It lit v-.vaU of draw-bar atop CMrings, 10 diibnnt kinds of 

Mr. ^'•>^l>ryck, master car builder of til* Cbica|Dk Bode Island 
and Pacific Bailwsjr at Cbioago^ rqtorls:— 
'We hare Ave kinds of Journal boxes on our road, end t 

have piittrniH for tlirco kiiul.i <if New York CeiUnil iiml Hud- 
sou lUvLT niid tlio MnstiT Car Ituililcn*' ctiuiiliv:il. But in look- 
ing 0»er niy oril'Tt- li-r tlie j cur 1 Iiml I luivc hud to order 
forty-six different kiiidi^ of jouriml Ikixih, bcnidcx the kinds I 
have cast fbr fspairs of foreign curs broken on our line, and 
mlsc el laoeous eastings for sixty different kinds of cars, wrottght 
iron drsw-bars for forty-four difliarent kinds, and eight or nine 
kiinl^ of rnai wm 1 h;ivo fifly-fonr dilTcreut prittiTiiK .if jour- 
nal b*'urinj;s, and Imvo liud to Imy tliirly-llvi' <liir<-ri iil kinds 
besides during (lie year. 1 enxt five kimU of lirako heads and 
shoes, and bavo liought furty-tbree diffurwt kinds more. 
(Springs, side beatings, and follower plates I cannot tell how 
naoy Uads I have used, but Ibsiyara about aa aaawKmas 
111* dURvent kinds of foreign cars Umt are ran OTer our line.* 

^WBSller <';ir Ur.i'.ler of llu' \i .v Vii:lc Ct ntriil Riiilrojid at 
Dnflklo gives tho following list of diili riiil kiiulj of part^ which 
millet bo kept on hand ut that ]>oint: 50 diflercnt kinds of 
axles, 4G different kinda of journal bearings, 8 different kinds 
of JannuMiOB'Mvniv M dlAreot kinds of joumd boxes, M 
dillbrent kinds of draw-bar follower plat«8, 22 different kinds 
of brake bangers, 26 diflcrent kinds of draw-bars, 8 different 
Uads of dniMMHr stopi^ 9 diflmnt kiadt of biiko hoad^ 



dim rent kimia of bnko dioai, 10 diflbnnt Uadi of iii 

l>earinKi». 

At a recent meeting of rar buildcm, Mr. W. Snow, wbo it 
engsjied in the manuiacturo of brake sliocs, reported ibstk* 
had U8 diflhrant patterns at his works, which bad basa sat 
aa samples to nannfiwUm from, and that at the pwsiiU tfast 
there are not less Chan 800 AIRnnt kinds la use la the whdt 
country. 

Tho parts enumerated are only a few of those used in i^t 
repair of cars, and if they were all named it would inrresss iht 
lists to enomMNia proportions. A similar oonditiao of iki^ 
to that iadioated 1^ tho ftv repona gboa •siolawbanisrs^f 
considerablo nmnbor of can an intaNhanipid from ens nsi 
to oUiera. 

Not only is an enortnou!^ i xprii.-tv ihu» incurred by kesping 
imraenMO ijUAntities of what may bo called dead supptisi sn 
band, but tlto cost of noUoc fopairs is veiy much greater diia 
it would be if the can wore bhwo uniform in coostmctiasisai, 
wlmt la worse, traflle is greatly delayed thereby 
M.unTR rAn nt ii.DEns' ffrisPARne. 

The list of staudsnis recunimeoded for adopliM by |h| 
MdJ'tor Car-BuUdsffl' AasodaUoo up to Hoy, 1887, incMiiIbi 
folowing:— 

A sUndard form of wbosl tread Olid flaagOi. 

A slandard wheel gauge. 

A standard car axle. 

Stii-i<!.ir U r.r joiirnii! hrnrings, jotinulboiMi^ aadpediMk 
,\ .'■laiiiLinl Imiko licnd and shoe. 
K standard itystem of i>cre«r tbrcAds, bolts, and nuts. 
A standard of sizes for limit gauges for round iron. 
A standard for height, attachments, aad dioMOsioiis sf dn» 
baiBb and for capadliy of drav-spriap. 
Standard dimensiona of dead Modes. 

Btandard.s for po^ilions (pf hrako nhAno, limkc KtC[M nr jilai. 
furni, and fa.'sti'ning of hrakc ratchet wheel and pawl, mnniuj 
boards, wrought-iron steps of freight cars, ladder, and hamlln. 

An endorsement of truck and car-body chains as psitoffw 
sangor oquipment. 

A standard system of making cnm. 

A standard system uf lettering and numbering (sst 



THE BATTLE OF THE BRAKES. 



TU£ power to suddenly arrest train movomenls is only 
aeciond in importance to tho ability to make them. It is 
for aiaay purposes as wss ntl s l that the brake should stop n 
running tnln suddenly as that tho locomotive should prop* l it 
rapidly. Vcw, if any, prohleiiH i > nniitn! witli tin- me. h.iriic jil 
hranchrs of ruilniiys hav« atlraiicd more i>enoim ntienliun 
than IhiiM! n laliiii; to hnikc?", and then? are prohaMy none on 
which a greater amount of ingenuity bos been exercised, or n 
closer approach made to the attainment of destrablo ends. 

In the United States special exeitiona in this field of effort 
were rendennl neeesssry by a number of eirenmstances, such 
M the nliiindniu'c i>f ^nulo cro«,>inn» and heavy grail«-!i, whirh 
inad'3 it more miportanl, if po.*oiil>le, hero than clBcwbere, tliat 
effective hrnkcN nhoiild hp inventeil and ap|ilii'd. The 



to this requirement bos been so creditable that superior 
of aieetiBg all aativo aecessitiss have been provided, aad the 
most important portions of tho brake power of all the pro- 
gressive railways of the world are now based on American 
modeb. 

For many yours hand brakes con.«titu tod tho s<*lo reliance for 
stopping trains; and a great variety of liand-brake methods and 
•ppUanoea have been pressed into servieo, and are still in use 
on fMgbt traino. Their best forms reprssent an immense ad- 
vance upon the primitive bnko apparatus, and include em- 
bodiments of some of the most ussAil of railway invmtiook 

But the deairabtUty of bake qystema (hat sn nnA»r 



trol of locomotive citgineers has long been reoogniied,astlM} 
enable tho person who is gen«mll|y tho flist to see daagcrasl 
the first to know that a quick stoppage is derinUs for sty 

caune, lo promote that object by his Indlviduat efforts inaiil 

of iM'itii; . to call for the Biwi.^tain !• ■ if .i iiuu.li- r > f l>nla 

tucti who nmy not promptly responil, uiui «ho, cm n whinlhtjr 
tipccilily put forth their Iwt I'lrorti", cannot lie exjn rini lu»l.;ip 
a train aa quickly as it can be stopped by an efleclire oca- 
linuous train brake. 

Hie importanoa of snch aa applia80% w n sttsihmsstto 
passenger trains, was rlearly pointed out some yms btfa* 
rir irtx til i>rovide it wore rurces^riil. Tlicn came an era nbm 
tlio advantages >>f i (Jiitintious train hrakes, in their applicitrn 
to passenger traini^, were so clearly apparent that their uw be- 
came pisetically universal in tliis country, aad was Mtcsdel 
to nearly aO odw cMHsod aatioas- Tliis of ficiMi 
was intermingled with the invvnticm aad oxtsBsivs Mssf s 
great improvement on the first of the leaAng cOoUiwooi 
lirske*. which is reprwcnted hy the difference between thf 
j Westinghouse air brake (non-antomalic) and tbe Wostiiij,'h(pUK' 
aotomade brake. The period when (hoaid«aaennentd»aii«t 
above was attracting most attentiaB aa » p r ogt ' t siive aiowt 
was between 1870 aad 1880. 

Shortly after the conimcncetnent of tbe ninth decade eBi»1» 
to secure the application of continuous brakes to freight (rsiM 

were iutiated in tho United Slates^ but tboy proessW msw 
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what slowly until about (he middle of (he decade, when the 
aubject began to attract much attention, and 8ince that time 
interest in it has been 80 much incrcu.ied that a lejiding event 
of 18.S7 waa tho triumphal tour over a number of important 
American railways of a train of fifty freight cara, equipped 
with an improved style of Iho Weslinghoiise automatic freight- 
train broke, and practical demonetrntionx, in the vicinity of h 
number of populous ci(ie«, and in the presence of (houttanda of 
critical gpeclatoin, of the fact (liat thia brake not only fulfilled 
the conditions desirable in a freight-train broke, but also em- 
bodied improvements which rendered it more efiQcient than 
SDy of the pre-existing paasenger-lraiu brakes. 

It would bo difDeult to exaggerate tho importance of these 
achievements. The advance steps were made in competition 
with numerous devices, some of which porae»eed great merit, 
and competitive struggles, in (his and other countries, were 
conducted under such imposing circumstances tliat tliey were 
aptly termed "The Battle of the Brakes." 

MiCEeiSITY OF OOKTIKUOCS TR-VIN BBAKEg OX PARSEXOER TRAINS. 

Formerly (rains usually moved at low rates of speed, and 
they generally consisted of a conipara(ively small number of 
cars, BO that it was not a matter of much consequence whether 
they could be quickly stopped or not; but after passenger trains 
commenced running at relatively high rates of speed many 
accidents happened that could have been avertt-d by eflTective 
continuous brakes, and it became evident (hat Ihej' were neces- 
sary adjuncts, on many roads, of any serious effort to gratify the 
public demand for rapid transit, and to combine it with safety. 

To illustrate tlie importance of prompt stoppages, and the 
di£BcuUy of securing them, various titatomenls have been made. 
IL is suid that in one second a train traveling at GO miles an 
hour paasea over SS feet; at 4o miles an hour, G*j feet, and at 30 
miles an hour, 44 feet. The time required to move over a dis- 
tance of 100 yards is 8.4 seconds if (he train i.s running at a 
apcod of CO miles an hour; 4.G seconds if the (rain is running at 
a speed of 45 miles an hour, and C.8 seconds if the train Ls 
moving at a speed of 30 miles an hour. Tho diflicullies to be 
overcome in securing a quick stoppage, after the locomotive 
engineer endeavors to stop the engine, arise chiefly from the 
momentum of tho train, which varies with its weight, the 
speed at which it was progressing, and the grade of (he lino on 
which it was moving. Captain Douglas Galton, in a discussion 
of this subject, slated that "a train, through tho locomotive, 
slowly accumulates energy, and for each ton of weight in the 
train (ho Accumu1a(ed energy is equal to 120 foot-tons at GO 
miles iier hour, 53 foot-tons at 40^ miles per hour, and 13 foot- 
tons at 20 miles per hour. Thaa for a train of 15 vehicles, 
weighing 200 tons, the energy at GO miles per hour is equal to 
24,0CO tons falling a distance of one foot, or approximately to 
the energy of a shot from the 80-ton gun." 

Scientific experimeula in England, mado in 1875, demon- 
strated that with the baud brakes then in use a train of a loco- 
motivo and 13 cars moving at a speed of 4<'> miles an hour 
could not bo brought to a «land in less than one minute, or 
before the train had traversed a distance of half a mile. Several 
distressing accidenb) in this country taught u similar lesson. 

Tlie difference between (ho magnitude of the calnmitics that 
may be caiuH>d by a train plunging madly onward for such a 
distance, after llie locomotive engineer plainly di^'orna danger, 
and the catastrophes that would occur if the train could be 
slopped in a few seconds of lime and (he space of ft few hun- 
dred feet, represent the gain derived from (ho use of an cffeelive 
continuous brake. 11)6 arguments in favor of the application 
of such a liftvsaving appliance to passenger (rainn are over- 
whelming. The first device that wus extensively introduced 
was tho W'estinghouwj air brake (n. m-aiitornalic). The fafl 
that tho ag«fncy used in ofiplyiiig brakes was (lien NHncwhat 
novel, OS it consisted of comprc8*c<i air, and thai il rcquire<i 
Appliances which sensibly increased the complications con- 
nected with locomotives and ear movements were serious 
obstarlea to its universal use. Another difUcully unwc from 
the fact that it did not fill all the requisite conditions. Two 
intporlant deficiencies consisted linft, in the liability of the 
brako to occasionally fail, even when it received such attention 
as was commonly bestowed upon it; aud secund, in its iuability 



to provide for a sudden stoppage of the train by other agencies 
than appropriate movements of the locomotive engineer. For 
(hcao reasons tho original Westinghouso air brake, alibougii it 
long continued to l>e in extensive use, and is still used by a 
number of roods; and, although it has doubtleaa been (he 
means of saving many lives, and of prevenUng the destruction 
of much property, did not fully meet all the desirable condi- 
tions, and it was, therefore, supplemented, in a large d^rce, by 

THE WE8TIKOIIOD8E AUTOMATIC nRAKK. 

A protracted discussion in England of the qualities that a con- 
tinuous brake should possess finally letl to the extensive adop- 
tion, by the railways of that country, and of continental nations, 
of the Weslinghouse automatic brako after numerous animated 
competitive struggles with rival brake .•<y!»temH. Tho rusull was 
chiefly duo to a conviction that it more completely fulfilled the 
desirable conditions than any other known device. One of the 
best statements of those conditions i» tho following, published 
in Engineering of December 15th, 187G: — 

"The main requirements to be sought for in selecting a rail- 
way brake which may bo placed with confidence upon high- 
speed trains may be aummariied as follows: — 

1, It must be capable of application to over)" wheol through- 
out the train, if so desired. 

2. It mual bo so prompt in its action that no appreciable loss 
of time occurs between (he time of its application, and the 
moment when its full power con bo exerted throughout tho 
(rain. 

8. 1 1 must be capable of being applied by the driver of the 
engine, and at any desired point throughout tho train. 

4. It must be capable of applicatiim by driver and guard 
acting in concert, or by either independently of (he o(her. 

5. Il must under all circumstAnces be capable of arresting 
tho motion of a train in the shortest pos!<ible distance. 

6. It must be so arranged that in the event of the failure of 
any one of its vital parts, auch failure mmt record itself by the 
application of Ihe brakes or otherwise; ao (hat the (rain, if in 
motion, may be automatically arrested, and tbo existence of a 
defect be thereby made known. 

7. Il nmat, in the event of a train breaking into two or more 
ports, be capable t>f immediate automatic application to every 
vehicle, under all conditions. 

8. It must bo simple in its construction and in its mode of 
working, and not be more hablo to dcnuigoineut in any of its 
parts than any other portion of tho mechanism on tho (rain. 

0. Tho duties it is called upon to jvcrform mu*t l>e done by 
the apparatus itself, and not by the addition of any auxiliary 
cunlrivance called in to aid an appliance which cannot of itself 
fulfill tlte necessary conditions. 

10. It should preferably bo inexpensive for fin<l establishment, 
and necessarily cheap iq maintenance, for if (he latter condition 
be not fulfilled, constant watching and frequent renewals would 
be required, and (he eigh(h requirement named above would 
not be complied with." 

A leading feature of tho Wcstinghouse automatic brake is 
an arrangement by which the force employed must always be 
in good condition to prevent the application of tbo brakes. 
They become operative in retarding or preventing odvance 
movements the instant they are seriously out of order, or 
when any im{)ortaut exceptional influence aflects tho train 
movement, and they can aluo be applied by the conductor, 
brakomen, or other employ^ in any of (he cars, or by the loco- 
motive engineer. In brief, the brakes are only kept off tho 
wheels by forcible pressure of compref»e<l sir, and any sudden 
reduction of pressure in the brake pipe, whether it i-i produMni 
by defects, accidents, conductors, brekemen, or the engineer, 
applies (he brake. 'l1io essential parts of the machinery' by 
which thes«! n-tiulis aro achiovod ar||||||||^^|^^J2^phlet 
issued by the WcKlinghouae Bnke< 

"1. Tlie Btenm engine and pii 
pressed air. 

2, The main resen-oir. L 

3. The . 
air from i 

the broke.*, nml from i..' 
appl^nng the Ir il. • b 
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4. Tho main brake pip«, which leads frvini the Diaiii rofu-r- 
voLr to tho enginiMr't bnke vaWe, and tfaraoe along the train, 
supplying the appintw on Mcfa vehicle wilh air. 

& Tba Muilia^ reservoir, which takra a supply of air from 
tho ndn rwonroir, through the braku pipe, and iloraa it for 
UM on ill own vehicle. 

6. The brake cylinder, vvluch has iU pinion rod atUcbed to 
Uio brake levers in auch a manner that, vrhen the pll>aa is 
forood out b; air premire, tho brakes are ap|>U«d. 

7. Th« tripl* indra^ irhich ooBneoto Um bnlco pip* to flio 
Muiliaiy reservoir, aod oonaeota the latter to the brake oylin- 
dsr, and is operated by a midden variation of preMure in the 

bmke Jfipc (I) mi nit to jidniil jiir frnm tho aiixilinry rosfrMFir 
to the hriiko cylinder, which applies tlie bnake«, al the tmnie 
time cutting off the oommunication from the brake pipe to tho 
•uziliaiy reservoir, or (8) to mtora lb* sapply from Um brake 
pips to tlM anzillttjr ttmmar, at tbo aaao timo letting Ae air 
in the brake cylinder escape, which releases the brakes. 

& The oouplings, which are attached to flexible hose, and 
WOOMt tba brake pipe fruiu one vehiL'k- to miother." 

AirrOMATIG rRElOirr-TR-MN UaAK£8. 

AJtor th« tua of bcatry freight cars, carrying large loads, 
baoama eommon, and • cooiidarable numlier of auoh can were 
ftiqiMBtly eoapled together in a aingle train, Ibe daslrability 

of applying conCltuioiis brakai to fn'i^-lil trainH in(Te.t!M-<l, 
eqjecially on lines whicli wished to nmku rnpid uiuvemcnt'', 
or which were so located thut tin y inloti iiuiised cars with few 
Other roadn. Altoul 1863 the Central Pacific, Union radfic, 
Atchison, Topcka and Santa T% and Kortbcm Fidilo «0o* 
tractfld Willi tho Wsatingbooaa company for conliaooaa Indn 
brakes to be applied to all their equipment, aod rrameroai 

frriglit trainn, iiiipplio<l with runtimMiu hnikr's, wttp n on 
oAorwurds running wtatt of Ui«> Mi-Hjiotiri. A few traiiiK i-.u'l uf 
tho MiMsiasipfji ui-ro nUxi funiiehcd wilh coiitinuouK hrakcK, 
but Uicy wore cbleily livo-stock trains. The problems involved 
were especially intricate in coooaotioii with lha opwationa of 
nilwaja eaat of the Misaiaripplanaaeoimtaf Ihagiaalaalaiit 
to which they interchanged ears. Um sohject began to receive 
considerable attention from tlu^ M:im((t Cut nuilden)' Amociu- 
tion. At tlicir annual convention held in l<So a report on tin- 
subject was presented. It stated that tho types of automatic 
Iwakes then lioing pnased on tho attention of railroad com- 
paaisa tar fMi^ aqaipaMal mi^ ba chmMad mdar fbor 
general beading^ viz.: L BuOtr biakCi. 9. Friction brakes. 
S. Air brakes. 4. Eloctrio brakes. Of these the only kinds 
then in comparatively oxti'ii»i\e ii!*o were of tho fir«t and third 
varieties, 2,815 freight cars Lieitig then c<]utp|>ed with the 
American bnkot rlaMnd as a buffer brake, 24,:M3 with the 
Wcatin^HNiaa aatoinatic, and 6^ with tho Westinsboiiae 
non-atttomatia 

FMalMjrate investigations and eompqtitive tests, under the 
direction of the Master Car Builders, followed this re|)ort A 
scries of con)iH titi\o triiiU were made near liurlington, lown. 
in tho spring of 189(>, which were followed by similar teci(!« in 
1887. They probably cnil>odicd the most esteniivo eonqx li- 
tiva InTestigaiioaa of tho brake question that wan arar made. 
One of the moat important reanlls waa the tovention of lm> 
pronra m ants of the Wcstinghousc niUoinntie frei^-ht-train brake, 
which enabU'<l it to meet the original requirements, and to 
patfitmi • xtr iMfdinaqrliMrta In thawqrof alopping n liainof 
fifty freight cars. 

InlliaclailagmoathHof pructi<-»l proofs of the eflBdency 
of tba new qratom ware Ikimished to laige andianoea of railway 
experts assembled at points near a nomber of leading dties. 
Th.> AV( r.L-i' n-«titi« of eleven of tbcaa teito were aoBmariied 

in ll>u f iliowiu^; Mlntcincnt; — 

"A train vt 50 cam of a IuIhI h ngth of 1,900 feet, weighing 
about l,7(XtjO(IO pounds^ running 20 miles an hour, can be 
al^ipedbjrtlieiiia of hand fay five men, all readf, and under 
the neat bvoraUa drennatanoH^ in 1,168s Act 

By the air brakes, the same train, running at the same speed, 
can be sloppi d in 171 f> el, or Irwi tliaii one-ninth the distance 
required by hand hrakin. A» in c aBcii of genuine emergency 
the air brake i» ready for inimedialo action, and the brakemen 
never are, it is lisir enough to say that the air brake stops the 
train in one^enth the ^Bitance required by hand bakes. 



The same train, running at a speed of 40 mtlaa an boor, !• 
stopped by the air brakes in a distance of 64A feet. 

These stopa are made irith the braking power low, as it is to 
be used, in onttnaijr aartioa^ ao that it will not slide the wbeela 
of empty cam. With the braking |jower incramad ao aa to 
make the quickest powiihio time, rcgardlcM of tlidlagtbewh'X-lx, 
a train of 20 cars, nuining at 20 niili« an hour, is stopped in 
ti6.7 feel, and running 40 miles an hour is stopped in 888 feel.'" 

Intereelliig sialainenla relating to the particular clinngea 
made In i u ip ww i u g tba Weatingboaaa brake, and also to otber 
maUers relating to brakes, are contained in an address de- 
livered before the Kew Yoric Railroad Clul>, in January, 1888^ 
Uy H. H. WaMlm^Miiatb from wUdi lb* frilowtog la oen- 

densed: — 

"In the testa at Burlington, the necessity for substantially 
action of the biakca on all of tho cars to piw* 
■bocfcaintfaenarportiaaof ibe limin, pnrtioolaily wben 
quick stops are required, waa made so apparent thai it waa 

seen that a fr«<ight-train brake could not come into gcnemi use 
without piw^i'-'iri:; tl::i^ virliii'. Afli-r f' m-iiii i ..I ' r i iTurt the 
dosirc-d result was ncroniplisbed, as was fnliy denioMj>iraie<i by 
the running of tho SO car frelgbt Inin over the country under 
requirementa approximating aa aaar^ aa posaible those oUsdii* 
ing in ordinaiy ptaotiei; and In aone reapeeta the conditioaa 
wpre oxtraordiaaiy. Tlic mrs were feet t itu hca hmp, and 
the lenRlh of the wholc train, which inckulrd a I'lillinan hotel 
I'.ir. Hiij* I ipiiil III (inlinary freight car'; co that tho demon- 
stration may b« luiid to have been made upon a train of CO 
rather than 60 cars. 

It would be tedioua» if poadhle, to aflonntelj dcaetibe in 
deldt the raodficaliona that were made in order to bring the 
drnlif to itj< preocnt state; but in general it may i)e snid that 
till' conihination of two impn)Tcmcnta waa the principal agent 
The firnt waa Iho enlargement of all tho air pipes snd pasnagea, 
and the second was the addition of a valve to the present triple 
rtin, which is so arranged that, for poqtooea of emergency 
stops, the sir in the train pipe ia admitted direcllj to ttto (jiin- 
der, instead of puwing out of the valve on the loCOmoUvre. In 
this way a practically insUintaneous rtiluction of the proBstirc 
in the train pipe is brought about throughout the entire length 
of tho train, aod the pressure o^ the auziliiu^- reservoir is aug- 
mented by that in the train pip^ resulting in an inereaaed 
pii— iia ud promptosM of action that coabina to make the 
brake very powerful and nnifom in ita action. Particular 
attention is called to the fact that the quick action is {irinci- 
pally liruii^lit al-iiul liy tl;c H'lil.tii.iri i^f a valvi' wliii li iKm -i not 
mixlify the cxiatiuK triple valve, and ali>o that iho improved brake 
has the lll^ple valve in substantially the same shape aa (be CM 
now in eoamum nae tbroqgbout the coonliy. Tho « 
or qinidcHMting part of (be valve la not opeialive, and ] 
no functions, except in cases of emergency, the present triple 
valve doing all the work of graduated braking. It i*, therefore, 
appareiil that the new hrake will work in perfect hiirniony »ilh 

the api>.'iratiis now in use. The presence of a quick -acting valve 
in a truin lilted principaUy with the old valves will have a bano> 
fidal efiiectt far, in eaaea of emergency, it discbaigaa aoaaa of 
the air from the trdn pipe Into itt cylinder, and thus quidceoa 

the action of the other valves. It is imjiortanl that this feature 
of the improvement should l>e Ihoroutjhiy undersltxHl, n<iother- 
wiM^ it niiKlil he itnaKini<l lliat it wonid l.e neecM^iny tu ininie- 
diately change the existing brakm in order to have them woric 
in connection with the improved form. 

One point of advantage came with Ibe new brakes thai waa 
unexpected and very deairaUe. Feting that It la only in 
emergency stops that tho air from the auxiliary reservoir is 
increased by the addition of the train-line pressure, it U'ceiim^s 
plain that the greatest force is brought against tho whet'U at 
the proper time; that is to ssy, in ca se s of emergency and wlien 
quick atopo are neeeaaaiy. With tba new brakay (be power will 
be based upon Ibe oombined piemttm of Ibe (nin pipe and 
auxiliary reaervoir. Ibe inereeaeof pressuredoe to the aansU 
ancefroin the train-line pipe is nlnnut LM per cent., and, there- 
fore, in regular practice, the available force to make service 
stops will be SO per cent, less than in cases of emergency. 
There can be no question that thia will to a great degree pr»- 
vwt riidlBf of vbaab, ai l( ia alMMft iBfMUito to took tbeiB, 
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ex«ei>tthe«aMiflioqrbnka ii appHed. If flat wlneb ■bonld 

theo be found in the (rain, it will b« from ono of two cmimm; 
•ilher the cnginwr will have applied the emergency brake for 
ordinnry ftop-i, wliicli ui reprehensililo, or i; wi.l liiivr luiu 
caiuotl liy L-n)L-rgcnc*y stops, in which cam the ilatteDioj( of 
wheels or anything else, that wooU OOOtHboto to tba atoPPblf 
of the tnuDS ia juitifiabl«. 

Hit mil known (hat, when air ia admittad to tlw cyKoder 
and tJie piston moves out, the air-brake part of the apparatus 
has porformcU its fumaiou*, but if tlie connectiiit; mechanism 
from iho eyliiulcr to tlie Urako hhi»c U inail(-i)u.Hi' fur the work, 
it is obviou8 that it is a matter of but litlki im])ortance whether 
air pawos into tho cgrlimlar or not, and in plain terms it ma/ 
be itated that, unlen can are fitted with a good bralce gear, it 
is a waste of money to put on any power apparatus to operate 
a poor one. Tliat nuich of tlu^ brake rigging lb:it is now rni- 
ployc*! on freigbl trains ia not lit for use in comioi liun wiih 
hand brakes, is l>eyond question. How utterly u.'<(>leiu then in 
any attempt to use such rigging in connection with a device 
(ImA vmli Ml itttiiilaiiBOtti and 



Tha paUiiig of power bvaltes oo fraiglit tnkm means at onr* 
an increased speed fur «ueh trains, and a consequent much 
greater use of the brako«, nnil every conaidoration demands 
■)\i\t this very important ji.uc <>f the brake Appamius clnaild 
receive tho mmt careful and mature couidcration. TIte \\'c«t- 
inghouso Brake Company, Limited, operating in £umpe, have 
bad an extended eiparianoa in fitting up brmlce rigging. None 
of the psssenger ears abroad fonneily Imd brakes of any Mnd, 
and when power brake* came to be applied the work involve*! 
brake beamsi, flioos, iin<l rigjinng, na well as the air mechanism. 
Tlie ciitt of wiuhI prtcluded ita use in brake Ihmiiis, ami, cun- 
aequently, iron haa been employetl entirely, auil many forma 
and shape* of head gear, especially brake beams, have boaii 
tried. Our WKour IMgbt train had an iion beam of a construc- 
tion that will recommend Itself on aeeooDt of its simplicity and 
great strength. Some defects in the minor details were made 
apparent during the trip of the train, lliese have l«en reme- 
died, and we arc now dexiroua of having Uie features of tliia 
beam examined with a view to the gwonU adoption of wbat^ 



GAR WHEELS AND AXLE& 



rpHB naan&otam of ear wheals Is an Important and exten- 
^ site industry. A list of CAr-whcel manufacturers in the 
TTnited States and Canada, in June, 1887, enumerated 118 men, 
firms, or companies, a large minority of whom made a specialty 
of car wheels, but in some inataoeai thsjr were also car naao- 
bctaring firma cr eonpajdaa aqfafad In othar amdliaij or 
affiliated industries. Tl» principal portion of all the car 
wheels made in this oountiy are now, and always have been, 
chilleil ca^l-iroIl wIiclIs, Inil tlio maimfucturc of various form.? 
of (Icel-tired wheels, iutcudod for use under passenger can and 
soma claasca of bat fireigbt cars, ia a growing industry, and 
some months sgo it was reported that about one hundred 
Ihoasand sndi wheals wan than in nsa ia tho Didlad Stales. 
The number haa since been materially increased. 

Up to a comparatively recent period chilled wheels were 
used almost exclugively under hotli frciglit and jLi^.n^-. r . a.->, 
and progressive changes constated chiefly in improvements in 
patterns, sises, selection of raw matnial, or details of methods 
of maouliMCnra. The bulk of tho ear aarvim of tba United 
ftatat haa always baon, and ia now (1B8Q, pwrbnnad bf wiiads 
of this daas, Anoricaii piaetieo dlAring materially from the 
course usually punocd by European railways. Ono lending 
cause of the pn fi-ronce f ir chilled wheels is the tict that their 
first co!it i« ni.ilcrialiy lower than that of any Other clasa of car 
Whe(!l'<, and another is the great experienco gained in their 
manuiiicture and the variety of imptovemaots which have 
been intrndnoed from time to time. The growing demand Ibr 
steel-tired wbeeb ansca chiefly from a belirf that thev arc 
capable of porforniiiig a greater amount of service, and arc 
the »afe-t Lindir passenger cam run .a high rates of speed, 
t^ue^tiuns have been raised in regard to relative ocooomy, the 
contention on behalf of steel-tired wbaato being to tho eflbct 
that the extra amonatof aarvioo thqr «• vanailj arable of 
performing, and oonaeqaeot diminnlioa of the nnmber of 
change* of wheel!", compcnsatea for the diCference in first coet. 
Tlii.i tiieory has been ably adv<N-jitcd on tho one hand, and 
forcibly opjMistHl on the other, by some of the manufacturem 
of chilled wheel* and railway n^echanics or 



CHILLED WBEXia. 

An address delivered bgr Mr. Lobdell, of the Lohdetl Chr 

Wheel Com{»any, before the New Kn^diuid Railroad Club, in 
February, If^fi.'*, embraced the fcdhiwing refer«nce to leading 
fealurei* of < liiU. ^i wlu-i-l^- — 

"When certain kitid« of gray cast iron are melted and poured 
■gainst A melalHe mould, that portion of the iron aaxl totho 
aMwId becomes hard, whU« ciytlnllin^and btittle, while tho in- 
terior portion mnaiaagn^Midiaon or li»ton^ and fibrous. 



This oonvaraion of the part of the iron that slrikea the metalUe 

mould into the hard, whito variety ia called ' chilling,' and it is 
upon tliis principle that the manufacture of chilled car wheels 
depends. Metallurgi.tis tell us that when most caat irons are 
melted and cooled suddenly tho esfboo in the iron is all re* 
lained ia tba ooBhinad fhrm. hot that if tin cooU^ ia aflbetad 
slowly it separates partly as f^ oaibon or graphite, and tho 
chief chemical difference between the chilled iron and the soft 
iron (jf the jfaniu wheel or other article cast in a metallic mould 
is in the carbon, that of tho chilled portion containing it in the 
comlnned atala^ whereas the soft or gray portion, while ali<o 
oonlaiaing aoBO in tha oooibiaed ibiim, haa awra or less of it 
separated fas tba lihi^ of grapUl*. All itooa do not posiasa 
this property of chilling. It is possible to have such an excess 
of graphite carbon and silicon in the iron thai, unless its chomi- 
< ,<! composition \i materially changed in melting, it will not chill 
at all when run again!<t a metaliio mould. Other ingredients, 
such aa maagaaese, phosphanub Hd aniphnr, have more or 
leas influence on the chilliag piqiterties of iron and apoa ita 
strength. Many kinds of iron that posseas good chilling proper 
tiis aro not strong — have not that degree of tenacity neccMary 
to stand tho sudden shoeks or blows to which railroad wiieels 
arc siiUjeit. nor sufhcient elasticity tn i^tand Iho e.xpan«ii)n of 
tlic rim by the heating of tiie same by the application of tho 
brake, which often occaoooa Iho cracking of the brackets." 

Itia obvkraa lliat in • proma baaed on such priadpleo the 
qnalidea of the product depond hugely upon the natme of the 
raw f.iati •rial.'* or mixtures of iron used, and the decree of earo 
and skill eierci»cd in the various slages of manufacture. Tho 
highest dogrco of ozocllence reached under favorable circum- 
wheels that have fully met or exceeded all 
aad the recorda of tlM poHbtnuuMei 
of the wheels made by repnUUe manoCidafan an usually 
crediuhlc; but unsatiafiictory results have beon reported in 
cases where wheels were funiiahed at a price too low to afford 
compcuiiation for the necessary amount of skill, care, and labor. 

There are records of rhilletl wheels which ran conaiderabl/ 
more than 100/100 miles, and in many oases their service has 
oioaeded liOgOOO mil«a,biift tfieiravongo paribnnaacoia rated 
by some authorities at from 40,000 to 60,000 milaa. 

There is a considerable diversity in the depth of the chill of 
wheels mule at variou* limes and places and by diffejent 
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the deUiiU io ditTerent esUblishmontx, special core boiiig do- 
voted At »oino places to anncftling; at others extra eflbrt« arc 
made (» nocure a perroctly cylindricAl shape; and otic of the 
methods involves the use of steel scrap in the mixtiiri'a of iron. 
The proiluctive capacity of the numerous works varies from 
about forty or fifty to several hundred wheels daily. Wherever 
the bu.<inciM is pur»ue<l .successfully the lalioni involved repre- 
sent one of the highest liranches of the art of casting iron, on 
account of the complciitiea involved in the selection of irons, 
in chilling, and in producing wheels of desirable forms. 

All wheels are presumably subjected lo severe tests, either 
by the manufacturers or railway companies, or lK>lh, before 
ihey arc put into service. The following remarks in regard to 
the tests of niilway companies were made by Mr. Webber at a 
meeting of the Xew England Railroad Club, held on February 
8th, 1833: — 

"Tlie Pennsylvania specifications as to the design, inspec- 
tion, and manticr of testing whccU arc very similar to those of 
the New York, Lake Erie and Western; Chicago, Milwaukee 
and St. Paul; Cliicago, Burlington and Quinry, and other west- 
ern roads. The essential points in all of tlio^o specifications 
are: First, that the wheels shall be truly crliudrionl; second, 
that the body of the wheel shall be smooth and free from 
shrinkage, slag or blow holes, the tread of the wheel from deep 
and irregular wrinkles, and free from sand or slag. Wheels 
broken must show clean gray iron, free from holes containing 
dirt or slag more than one-fourth inch diameter, or clusters of 
such holes, and tlio depth of white iron or chille<l iron must 
not vary more than one-fourth inch from the standard depth 
round the tread of the wheel. 

The drop test required to break out a piece of the iron varies 
from 140 pounds dropping 12 feet to 100 pounds dropping 7 
feet, a corresponding increase in the number of blows In'ing 
required. The essential point in this drop teist is that any 
initial or shrinkage strain which may be in the wheel when 
cant will Ih3 detected by the force of these blows, and it is fair 
to assume that if one or two wheels out of 100 cast from the 
same heat and at the same time stand this test, Itie remaining 
ones would also stand it. 

If the wheel is not truly cylindrical the brake pressure will 
be greater at one point of the circumference than at another, 
resulting almost certainly in the skidding or flipping of the 
wheel upon the rail, thereby producing a flat place upon the 
tread of the wheel, which is, of course, a source of great danger 
thereafter. 

Tlie Chicago, Durlington and Quincy claim to be almost 
entirely free from the breakage of wheels, and state that since 
the adoption of a system of car-wheel inspection and testing, 
M al>ovp, their mileage has increased ver)' materially, .\bont 
two ycArs ago their mileage from wheels removed from their 
passenger equipment was only about 2-'>,000 miles, and as a 
result of the above inspection and tests they have increancd 
their mileage within the past year to an average of 4.3,000 
milcfi. The Chicago, Milwaukee and St. Paul in 18S7, up to 
the lat of October, claim to have obtained an average of GO,UOO 
miles for all wheels scrapped." 

BTECL-TIRED C\R WHEELS. 

Various styles of strel-lired wheels have been introduced on 
some of the railroads of the United States. One of the earliest 
wa.i the paper car wheel, of which the Chicago Journal says: — 

'•When Richard X. Allen made his firnt set of pai)cr car 
whocia in 18G9 he was laughed at, and it was with difllculty 
that he got the u.-^o nf a woud cur f-T fix nmiitli.-i in t<-Hl. luij 
invention, Tln! Pullman Pahici; <;;ir Company gave him bin 
first order fur a humlred wi>cel« in 1S7I, an4| a few ycnn talcr 
the Allen P.ipcr Car Wheel Company niadc I7,0(«1 unch whetls 
ill one year. Ono of thi' lirHt !M:ts of wIhtIh fxjii'rinieiilod wilh 
under a sleeper is now on exhibition in Hudson, N. Y. It haa 
a nicnrd of IMIO.IXW miles' travel. Only the Unly of the whei-l 
is of paper. The material U a, calendered rye-straw 'board' or 
thit k paper, ni:uli- iit Morrii', III. Tlii« is went lo the workw in 
circular sheets of 2*2 to 40 inche-n in diameter. Two men, stan<l- 
ing by piles of these, rapidly brush over each sheet an even coat 
of flour paste, until there are a dozcu of them, which make a 
layer. The layers are subjected to a hydraulic press, wilh a 



pressure of 600 tona. After various other manipuialiooi sev- 
eral of Uiese twelve-sheet layers are pasted together, until ihttt 
are formed circular blocks containing 120 to 160 sheets escb. 
compressed to 5} or 4i inches' thickness, just the sixe to fit tb« 
inner circle of the tire." 

A report made to the Master Car-Builders' AseociaUCm, ia 
1882, says:— 

"In making a comparison of the value of wheels of different 
kinds, it seems to your committee that tlie fin-t and mort im- 
portant item to be considered is safety. The construction if 
(he Allen papi-r wheel is of such a nature that the body of thr 
wheel, being paper, is a non-conductor, consequently the blow 
upon the rail does not reach the anle or centre of the wb**L 
thereby obviating to a great extent, if not entirely, tJie cr}-»tal- 
lization of the axle and increasing its safety and lewenlng tfa« 
liability of the breaking of the wheels. 

So far as wo can ascertain, and from the limited experience 
we have had, the English wrought-iron centre wheel isafeafe 
wheel — perhaps as safe as any in uw, so far an its liability tu 
break is concerned — but it does not obviate the concaaii<.<rj, 
which lend to crystallize (he axle, as the paper wheel doe& 

There are also oUier steel-tired wheels that commend them- 
selves to the attention of railroad oflicers. The Paige wheel, 
witli a wrought-iron plate ceutre; (he Cooper wheel, with * 
cast-iron centre and which has a piece of vulcaxiixed robber 
under the tire, and the old, perhaps the first steel-tired wheel 
UKod to any extent in this country, is made by the Washbum 
Car Wheel Company, of Hartford, Conn. Tliis wheel has been 
largely used by the Boston and Albany Railroad Compacv 
since 1870, and mo«t of the passenger cars and many of ih« 
engine and tender trucks arc equipped with those wheel.^ 
Since that limn there has never been an accident caused U 
one of these wheels." 

After that report was presented various other eteel-tireif 
wheels were invented or manufactured. The list of makers f ' 
steel-tired nnd steel wheels in 1887 included the following- 
Allen Paper Car Wheel Company, Pullman, Illinois; Al]«i 
Paper Car Wheel Company, Hudson, New York; AtwooJ 
Hemp Car Wheel Company, New York city; H. M. Boie. 
Bcranton, Pennsylvania; Chester Steel Castings Comp«cT 
Philadelphia; Fowler Steel Car Wheel Company, Chicac 
Illinois; Miltimore Elastic Steel Wheel Company, Arlingt/- 
Vermont; Minton Steel Car Wheel Company, Chicago, IIlincL-. 
Paige Car Wheel Company, Cleveland, Ohio; Peckhatn rap*; 
Car Wheel CJompany, Syracuse, New York; W. W. Socw 
Ramapo, New York; Thomas Sieel-Tirixi Wheel Compac; 
Jersey City, New Jersey; Warfibum Cast Steel C5ar Wntr. 
Company, RariLan, New Jersey. 

The tendency towards a substitution of steel-tired wheels fcf 
chilled wheels under fiist passenger trains was presamaK.' 
accelerated by the extensive and successful use of the A2C 
paper wlieels under I'ullman cars. In a few cases they hs<^ 
run more than 500,000 miles, and the manufacturers gxiAraiVrt 
a minimum of 20O,0tX) miles. Good records of steel-iiriv 
wheels under fa»t passenger trains in Europe also helped i 
direct attention in this country to that class of wheel^ aA<r 
long nms of pas!«enger trains at high rates of speed coc- 
menced. It was regarded by some experts as a debftXealvt 
question, however, at the close of 1887, whether, if ecooinrj 
and all other questions involved are duly considered, tbe t«s 
styles of chilled wheels could not he advantageously a«ed ii 
ordinary passenger service, and (he use of chilled wheels oodcr 
freight cars continued to be nearly universal, except ixx eee- 
iiection with eiir,-i tliat rendered peculiar 
"jialace " stock cars, &.c. There is also, preen 
dtlTcreiicc in the ttjggHf^ merits of tbo 
made by diU'erout] 
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idsto tiM fit)}«otioiu to loose wbeeli, the itcam railway pntclioe 
of tht eonotiy, wilh • bw minor exoofitioiw, hM nlwajni 
been eubebmtMljr nnUbnn in telinmce tn tbb imporlant nib- 

jcct, wticcis lit ill;; ]iri'Mi(xl upoO Mtln I'V puwcrful bvilranlir 
prWMUre, and ciicli pair of wheels and tlio axlo to which they 
arc fa«U?ucd being incapable of independent movements. 

A VM of tlio car axle manalaoluiera in t)ie United Sutea nnd 
OHiadftia Jane, U87, oonldiui tlM muaee of 71 in«kei% many 
of wlioro combined the industry with ausiliaiy punaita. 

The Chicago Railway Espaaition of 18S3 offered premiums 
for boat alccl axle (M.mU r Cur-l^ilMonj' Slaiidnnl), Ix'st iron 
ule (Master Car-Btiiiden' >S;a!iii:ini), UcH hollow ax\o. 

Pussiiiig qacstionx have ari»rn in the iirogru^s of develop- 
meni in ngaid to the bert meUiods of nianuliscluro^ including 
the shape and distribution of the metal used. Formeriy axles 
were almost universally made of iron, but since the cost of steel 
was reduced a considemble percentage of the axles ui^ under 
passenger care hnvn \n-i i\ maiie of steel. Ono<if the ieailji'.g 
distinctions between iron axica is based on diflbrences between 
bnmniercd iron and rolled iron. As broken axles are one of 
th* thiqgi moat greatly to be dreaded in tmio moTementt, much 
■ttention ba« been ednntagMasbr giten to tb« cwuea of such 
disasters, and numerous advanoea hare been made towaids an 
increase of the guarantees of safety. 

All importiitit .'lUn licjin railway companies hate usunlly 
taken great pains Id secure rcliaMu hxIuh for pasecngcr carg. 
A nutalilo illustration of this Bi>irit i* funiisLid by statements 
in • work on tiio Penmiylvama Railroad, published by its p«a> 
isoger department in 187& In deieribing delalli of tha paa> 
senger can then u^cd by that company it eays; "In the bigUy 
inipurtant ]>art (liio axles) the cfTurt for safely may be said to 
reach its climax. Tlic journnlij are 7 iin lity lots;; and 31 inches 
in diameter. This pmportion of tlie axle renders it nearly 
inipos.fible to break intiide the wher'l, and makm the journal 
the weakest part of tbe axle. Ibe breaking of a journal ia of 
little eonseqneoee, a* tbe anangement of tbe aalbty beams of 
the tnicka is m thoroughly secure that nftor the jnnmal has 
broken it will hold the wheel in ils place for a dinlancc of at 
leoat 20 niilos, giving ani|ilc tinie to ."top tin' train. A]lhou;;h 
the form of the axles ix jin/hably as perfect as any that hna 
ever been produced, yet the greater claim to excellence lies in 
tbe quality of the meial used in tliafar oonstrootion. They are 
made from soft cmdble steel out tit Swedish diarcoal iron; 
arc carcfdlly turned to tlic iir«i]>iT hI/p throiijjhoiit, nnd before 
accejiting tiieni from the maker are huhje< I to the following 
test: From every lot of fifty axles one is taken at random, nnd 
tested under a drop weighing 1,840 pounds. The nxlo is plaxM'd 
upon mppoita three feet apart, and struck in tbe centre. If 
tba azlo baamS blows of SS Ant each without breaking lb« lot 
is accepted. As an illustntioa of the quality of the steel used, 
a fact may 1k> nienlioncd. On llie l.'th of XovendnT, l?>'i7,oiie 
of thcw axles wa.i 1 Token only after 14 blown, of whicli 3 were i 
St a') feet, I at feet, 2 atSSlbct, 7 at so feet, and tbe last at 
40 feet, tbe axle being lumad over at each bk>w. ... As 
aoon aa an axloiafcand lo ham baan nndern pamaqgir oar 
18 months it is ordered Into (be ficigbt Mn^, aKboOf b il may 
be as good as new." 

luaixB can-noiLDiEH^ anmuLBD axtn. 

Tbe Master OarBnilden' Association, at the annual conven- 
tioo bdd in Boalon In 1179, recommended a standard of form 
and dimensioas for ear axles, wfaicfa was mo£6ed by an 

increase of the dismeter in tbe middle from 8} inches to 4} 
inches in 1874, and adoptetl. Other dimension.? include the 
foUuvvlrii;; Length bctuecn huh?, J fet t j inch; insiiie of collars, 
6 feet 10 inches; £rom coulro to centre of journals, 6 feel 8 
inches; total length OTCr all, 6 fat 11| indiai; gMiga of iHMk, 
4fiBet8iinchea. 

Hw aoSon of fho mailer oar boilden in eetabliahing a 
alaadaid axle had an important influence in promoting nni- 
fbrmity, as this standard has since been maintained, but the 
desirahilily of a ehaiit'C of r^'irue k< ihuiila, in :i\ie« iiiteniicil 
for use under freight cant carrying tji»,UK> j-outids of freighl, has 
attracted much attention, and efforts have been made to pro- 
mote uniformity in regard to tbe axlas used under sucb cars. 

A report prMBolod al fb* flO B WO l tat of th« MMIer Oar- 
44 



Duilden' Association, held in ISN', i>ti the nnj^t economical 
canying capacity iior freight ear^ which was bssed on nplies 
to seven qneedona asked in circulars, contains tbe following 

HiRtement.": — 

" Srcond Qurilion. All llie n ] a^rc <> that 40,(>X) jwiunds of 
load, not including the car, !•> a';l tlml can siifi iy ho [nit upon 
tho present master car-builders' standard axles and our pre«ent 
construction of freight-car equipment. 

TUrd Quotioa. Two are of the opinion that Joomala 81X7 
Inofaes are large enough for 5,000 pounds of losd, not indndinf 
the car. yL\ .say tint they consider f>,<nx> i>ouiid^ enoutjh for 
master car-builders' standard axiet>, and for carryinic heavier 
loads than 5,000 pounds per journal one i.^ not prepared to 
recommend the proper dimensioas. The majorily think tiwt 
fiv loada of 7,000 poanda per whad tba dimentiont of axlm 
should be increased. Journals should be 4X7 Inches. One 
sa}-s that for a load of 7,000 pounds per journal the Jonmal 
should bo 4JX8 inchest. Two recotnuiend these dimeusioMt 
One of the persons replying says that ho has observed that 
journals larger than 7 indtes are more llaUe to bnakoffat 
tbe shoulder. 

AnKfc Quarilm. SesenlfnatiiMMieanldbaflitadwboee joar* 
nals have broken under tbe load, bnt in nearly erery case tbe 

load has been 5,000 pounds or more on a journal only 9xC| 

inches. 

Fifth QueMion. If any change should bo made, two would 
favor tho journals to l>e 4x8 inche*. One would favor an in- 
crease, but be does not say liow much. Two think that for a 
40/100-poand load tho preaaol master esp-builder^ standard 
axle ia lOlBcientt the wheel diameter being 83 inrbes. 

Sixth Quadott. Ono di^ca not think it {K>liry to make axles 
larger than are reqiiirei! f jr Mifety, (hat being the only practical 
cunsidcration. The mtgority are of opinion that a large factor 
of safety is economical, inasmuch as it i.s !<.-ifc. Ciaaa an cited 
where tbe breaking of an axle has catised damsge amounting 
to sereral thousand dollars. 

Sfvenlh Que»lion. One says that his road luu had nn liroken 
axles this winter. Ono has had but few broketi axlc.n under 
freight e<|uipmenl the paJt winter. Those tliat have hroken 
have generally been small in journal and wheel lit. One has 
had tM one master car-builden^ atandaid aide break, and fliat 
ma DOtpteper^ welded, . . , 

It is (he opinion of your committee that the dtmensloBa of 
tlie journals nnd wheel seats of master car-buildcns' standard 
axles are sufficiently large for loads of 5,ti<*.i pounds. They 
think that the middle of tho axle should l>c increased to not 
less than 4 inches diameter when 33 inch wheeln an' u.neil." 

JOUHNAL BEAUIKa, JO0BNAI. BOX, AMD VKXiSStAL. 

The flwt that the wbeds of ateam can tevolve with the axles, 

iiistoud of round the ftxlc8, aa in ordinary vehicles, changes the 
I point nt which luhneatioii i* neccfsary. It is on the part of 
the axle cAlled tbe jtMirnal, which is next to the extreme outer 
end, consisting of a narrow portion called the axle collar. Aa 
theee JoQtaala most bear all the burden of tbe weigbtof the 
oar boAaaand their eaimnta that jbUi opoo the axle, and yet 
revolve when the cars are in motion, it Is vlully important 
that journal friction should be reduceil. Complicated con- 
trivances have l>een devised to promote this end. They cm- 
brace journal boxes or "braases," placed immediately above 
the journal, and beneatb a journal-bearing key or wedga^ which 
are en d osed in a joomal box, tbe lower pwtion of wUdt ti 
filled with waste kept saturated with lubricating material. 
ScriotM defects or derangements of this apparatus produce the 
' eflecl, with which many travelers are familiar, of "In t h im-." 
necessitating the stoppage of trains imtil the defect is remedied. 
The master car builders have established standards relating to 
journal beaiioigs^ journal Iwxes, and a pedestal ns«d in holding 
tbe jonmal box in its appropriate place. It le alleged that 
some of the prncti. nl \v(irkinj;s of the journal boxes commonly 
u.«<h1 in the T'nited .'^tale.-* are inferior txi those of corresponding 
devices in European <\)untric8, and tliftt a great imnecer-^ary 
waste of oil occurs here. In view of the notable superiority of 
nearly all other portfonaef the devices U!<4'd Ix-neaih Aniericim 
can, and tbe laqge amoimt of native inventive talent, it ia 
remarkable Oat Ohm dUNiM be audi a deiiaol. 
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DWAILB OF CJLR TRVOKK 



DETAILS OF CAR TRUCKS. 



AFUNDAireNTAL feature of all American cars is Uu-ir 
trucks. The delAila includ« muiy jMuria, •ome of tbe 
moat impoitaat oi which am wliMlik ula% joaimMiOKM!, wmI 
jooniatbearinpL 
ThcM fhinga ara iteoeMoy to iiB iiininwflil ew noMmmtn, 

and tlio ^ri Al utility nii<l inpottaBM Of the car tnirk nnfv* 
from the fiut that it cuniblnM ttieixi with a Inrgo nuinlxT 
of nil xilinry appliances under such condiliunK that tlie ai^ro- 
gate combination forms, in itaclf, in a mochonical Mose, % 
oaur. It might almost bo taid that the trucks ar« tbe vtn, and 
whit ia plMod aboffo tbam to car bodioa of naoy varieties. 
There aro 4-whfle1edl tracks and 6-wheeled tracks, the latter being 
uso<l chiefly iimlcr jiawicngor cnrs, atul nciK nilly only under 
exceptionally exiicuNive ftpecimcnn of them, 8ucli aa Pullman 
A lurgo majurity of the cars of this country are S-wbeeled 
, aod tboM wheals and other naoessaiy applianoea an ooin> 
Unad in twoaatoof 4-whealad tracks, each of which helpa to 
aopport the car t>ody, and to carry it as a dead weight A 
leadings object of this nrranjfnnirnt in to mipport one lonj? car 
h<nly, with two Bhcirt (mis f r •.n; k^i, mi a-t to piialilr !f>n^ car 
bodie* to liL' conveiiioiuiy niuvid ruiiuil sharp curvcH. Vnriciiin 
other purposes are served, and it is bj faapnovements of driaila 
of Iruclia tliat the promotion of a iaifo pnpoitioD of all ends 
idantified with the aafMy, eeooony, and eomfSnt of oar mora, 
ments is 8<^>ught. 

An immenso amount of mechanical genius has been devoted 
to HUch iiuprDVeiiieuli), utid chimgis of vnryiiij; f i;;iiifiranro are 
couotanily progrceeing. The peciiliiir conililiium under which 
many American railroads were cr>ni<trurted and operated ro- 
qnired tbe adoptioo of metltoda differing matemlly from 
Buropean derieea. It waa neeaiaaiy that passengers dioald 
ridf in ("jifily and foniffirt over roailn nKoutidiim in nhnrp 
curvei«, niid uflcii in ati iinperfert c<iii>lilii ii, hihI tiiat fri i>;ht 
curs should carry c.xiN iilioiially liPiivy Imui'.b. '11. <■ invi-uliuii 
and improvement of the cur truck and its details form leading 
a ao iea of the lemarkahlo degree of aoooaaa whIA haa attended 
tObfta to aoeonpliah ibcaa olgecta. 

Kndieal defbcta in tracks are always dangerous, and fns 
qui iitly ntti riilr'l wllh d.iniacinp (ir fatal r< sult«. In lengthy 
UbIa of cjuisi's fif 81'riiius act idctils, hrnlicn wheelx, broken 
asleit, and broken trucks rcprc-wnt a coiisiderHlile p<!rccntage, 
which would be much larger il a vast amount of systematic 
oanfiilness waa not constantly exercised. If praeaittiom were 
poMly negiaciad ii > trnin ooald over tie rtm at high apeed 
wtthnnaaoiubie profpucl that it wonM safely reach iladgati- 



nOCK fFRDfOI. 
A ntUDbor of springs of muny tntjfi and paltema are umhI in 
oar constractioa for the accumpliahmcot of various purposes. 
One eel are applied to different parte of tlte ear body, and 

another set form part of the truclu. The track springs are o( 
great ini]M)rtaneo in promoting the oomlbrt ol piuMetiKers, and 
in diminishing tliu dilliciihiiH involved in the nm'. ■ tiH til of 
freight. There are few clu-iw nof improvements in land vehicles 
in which more useful prfigress has l>ecn made than in those 
which relate to an increase in the quantity- and quality of 
springs, an4 tlwy are even more wsihf and InAspeiMaUe In 
cars than ia tbe numeroua other veUclaa to whu^ they have 
been extensively applied. 

Leading varieties uf truck sprinps arc < !liplic and cjiiral, the 
former being used under pu!(*cn(»rr car.", g< nerally in ooiyuiic- 
Uon with the latter, while nuct freight-ear trucks aio Mppiied 
only with spiral strings. Journal springe are also neoeaHiry. 
Of theae a report preaentcd to tlie Master Cir>Baildera' Asso> 
ciiiiion in 1871 naid: "The vital point to he wciircd in a journid 
spring i« a direct up-and-down motion, with little or no side or 
faiteral notion, and on passenger eaca tiM juumai qtring aboald 



not Im! placed directly over the journal, but on a yoke or equol- 
ixing bar to secure the best resulu as to lift of spring and ease 
of motion." 

In the earliest railway openllona in this country leather or 
thoroiigh-hraco sjmngs were ased under piissenger cars. Imt 
they Were Hum Hupplsntcd w ith iiiipnrtf.l i llipllc bjiriii;;.-, " li !■ 
were not arranged in a matiiier lliut rcnilertil accepi^ii l.- r-. rv- 
ioo, aud they were far inferior to the better classeii nf i iij.tic 
sprin|{B subsequently manufactured here. The ^tplicotion tjf 
apiiml epringa oommenced at • wmsmttlSHtAf cariy date^ and 
during a considerable period robber •priags were exteoeively 
used under pusM-nger cam. Track springs Inelitde the follow- 
ing varieties: ilrfir elliptic H|iriii)^. triple elliptic spril^ for pni«- 
sengor service, elliptic cpring, double elliptic spring for freight 
service, half elliptic bolster spring for freight service, triple 
acme eUiptio apriog ka passenger aervice, double or dupUcato 
acne elliptic apring fitr freif^t aervice, concave elllplio ipriB^ 
Elliptic springs are derignated as duplicates, triplicates!, qaad- 
ruples, quintuple*, and scxtnplcs, according to the number of 
(•iii^;Ie .^iiriiii,'-! Kf>'i'l'"' ti tlii r. Of s]>iral springs ther<- are 
numerous varietii* ai.il p:itirni», iiihI a number of the»c arc 
alM> frequently groupni. 'IIk- lii) indudes the following: 
gquare-bar single^l spring, k^-shapod spinl spring, qMol- 
shaped spiral spring, volute spring, oval -bar dooU^coil hiiflbr 
spring, round-bar triple-coil graduated spring, round-har, donbio- 
coil Imfler Kprinp. round-bar single-coil ppirnl sjirinp, round-baf 
il'iuliU'-c li'. fi|>iriil 'prin^' "r iic't '■I riJ!;;, round-liar triple-coil 
spiral spring or iiefl spring, lialfround double-coil spiral 
spring or nest spritig, flat-bar or equal-bar triple-coil spiral 
spring or nest spring, llihbonl or dal-bar quadraplfrooU 
spring, edge-rolled spiral spring, square-bar triple^Miit 
^ring, Dinsmore spiral spring. Two-group ^idral «iirinps in- 
clude the following: Single-coil rqualiwr spring, di.iiMc-roil 
bolster spring. duuMe cuil C(|iializer spring, lri[jlc coi! cqualizi r 
spring, triplo-coil flat-bar liolster spring, edge-rolled bolster 
spring. Three-group spiral springs include the round-bar 
bolater spring, the edge-rolled bolster spring, and the doobl» 
coil flat-bar bolster spring. Pour-group spiral springs indnde 
t!u' diHiMe coil round-l>ar bolster spring ami iloublc-eoil flut-t>ar 
bolster spring. (Jroups, ranging in numlier, rw|K'flively, from 
live to eleven, of bol.tter springs and graduated springs, em- 
brace ibe following varieties: Graduated two-group bolater 
spring, triple-coil graduated eqnalifor apriog^ graduated direa- 
group bolatarqving. graduated II*«igraap bolsterapring, double- 
coil graduated bolster spring, double-coil graduated eqimlixer 
Bprii}K', triple ri.il gruduated 1m ilster spring, Ibn c (:n njp grudi;- 
al.fNl bdlMtcr s]>ring, and a two-group double-coil l>.il?ter spring, 
with inside spring case. 

With the ioereaae in the weight and capacity of freight ran 
a ■■Birtty was developed Ibr an laerMtae In the eapariiy 
of sprinp, which provision was promptly made Iqr American 
manuJisctureis, who have displayed great akiH In thia aa ia 
other impoitani anziliaiy railway induatrica. 

SAMrS OF PAITB Or ' vu Ii:n K8. 

It waa acaroely to be expected, amid ilie multipKchy ol in- 
ventions, that all ear tnidn ahouM be of Identical peUoms^ 

but the advantages of modifications ininxluced from time to 
time arc usTially quickly recognized, and approaches to ap- 
jToxiniate nnir>>rn;i(y are llitis hastened. A few years ago ibo 
diamond ty|»e of tnn k bad become almost the universal htaml- 
ard for freight cars, although there were a inimber ot varieties 
of thia type. A list of its paria include the following: Wheel, 
axle, jnarnaMiox, Jonmal-hox cover, pedestal t ie b ar, areb-bar, 
invcrti i! ari'h-lmr, nuxilinry nrch bar, f ransom, traneom-castin|p 
iruck-bolsUr, truck-bolster trusa-nxl, truck-bolater truss-blocfc, 
track-bolster trtiss rod bearing, track-bolster trim rod waabss^ 
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tiuefctelrter cli«liir>pUte. bolatar guidoJiuay balitar^ide 

block, upring-plank, spring-plank bearing, swing-bangers, upper 
■wing-hanger pivot, lower Kwing-hangcr pivot, cwing-hangcr 
pivi>[, hciui:i;;truck siilc-lxrariug, truck -centre pl»tn, rrnlri'- 
plate l>U.icl., bolster-spring *eat, bolsler-npring rap, boklcr-fpring 
bnke-bkK-k, brake-he«d, brake-beam, brake cye-bult, bnikc- 
baofer, bi«ke-buig«r curier, brake lafaty-cbein, brake aafetjr- 
duuB ajr*>boU» bndM'lever fiitemm, bnlw'levergaidah brake* 
lever sbeare^ bnke-dioek bo^ wateejilale^ jcQnial-bOK bolto, 
columnbolt. 

In a<I>litiou to parts named above, excluding a f'lw which are 
■pecial to freight-car trucks, poeecuger-car trucks have a num- 
bar of other parts, extra care being taken in their construction, 
and apodal eflbrta ouide to inoeaae the power and effectiTeneaa 
of the springe oaed, and to prevail jolting whidi would be 
annoying to ims^cti^^eru. A li»t of Iho names of the pnrti of 
passenger cjir tniil;'!, including those Hprcinl to 6-wlieelr<l 
tnickg, enibrnces the fulli .wing: Whcfl, axle, jnurnal box, jour- 
nal-box cover, pedestal, pedestal tie-bar, pcdostal May-rod, 
pedestal-brace, pedoatal-braco lie-bar, wheel-pice'e, oalndo 
wfaoel-pieoe plato, iniide wheel-piece pbUe, wbcel-piece tmae- 
rod, aich-bar, Inverted ardi-bar, anzlllaiy areh-bAr, end piece 
of truck frame, 1r;ini(nm, middle tran^ioni fur O wheeletl truck, 
oataide tran-som for O wheeUd truck, triiiisoin tie-bar, transom 
tniW-rtHl, traniKjm tru*»-bl(x-k, transom tru<« rod wa^h^r, tran- 
som chafiug-platc, transom casting, transom pillar, truck- 
bolster, truck-bolster chafing plate, lateral-motion firing, 
latenl-^nolion spring-pin, spring-beam, rpring-plank, xprin;;- 
ptank bearing, spring-plank safety strap, ^ning-hnn'^er^, upccr 
•wing-hanger pivot, lever twing-hanger piviit, hwing-hjingrr 
pivot bearing, ewing-hangcr friction block, safety-beam, middle 
aafetf-beam, gafety-beani Mock, axle safety-bearing, axle safety- 
abtap, axle safetyboaring thimbles, safety-beam tie-rod, safety- 
botna iron, tmek atde^iearbg, ■ide-bearing bridso^ track ocatie- 
platen eanlM-piato block, centi«4oBfing beam, oantm^ioaring 
andtbar, contre-bearing inverted arch-bar, dieck-cbatn truck, 
obeek-diaiB hook, truck check-chain eye, equullzing li^ir, 
eqnaBring-bar spring-cap, equnliring-bar spring-seat, iMtUter 
■pring^eat, bolster spring-cap, spring-block, jaw bit, journal 
^Ming; oqualiang^iarapiing, holitemBprix^, tiuck-framo knao- 
iron, bndm^doek, bn^hoad, hnkebouB, bndM cjroMt, 
brake-banger, brake-banger carrier, brake sarety-chain, brake 
safety-chain eye-bolt, brake saTely-strap, release-ispring, brake- 
l(-vrr, briikL-levcr fulcrum, brake-lover guide, brake-lover slop, 
brake-lever isheave, lower brake-rod, brake-shoe, joumal-bojc 
guides, pedesul-homs, pcdealal Jaw, Kpriagiuagu, apring- 
■addle, king-bolt, centre-pin. 

THE DEVELOPMEXT Of THU TRUCK. 

An interesting upeeeh was delivered by W. T. Hildrup, of 
tbo Bacfiibiug 0» M a nwfc ctB riii g Oooipany, at Ibo annoal 



of the Kaster Oar-Boildeft' Aasodation, bald in 
1888, during a diacnarion of ataadatd fright and paumgar oar 

truck*, in the coone of which he nid: "We appear to have 
n.) standard truck, l itlu-r for freight or [i:isM i.^er riir-, iitiy 
more tlian we have had any time for the lart forty yiuri*, 
Standarda are made by the dilTercnt railroads according to 
their iuteieala aa th^ •PPOMr to them, their oonvenienco, and 
what may have been done by thoae preceding tiieni. Iiemem* 
her a standnrd of forty years ago — five sticks of timlicrwith 
I four sleeve boxes, with flanges to attach them to the timber*. 
It waa a very simple bi'gii>iiing, niul il was thought by many 
to bo a very substantial, mcriiurioua truck. Wc would consider 
that to-day not admissible under any circumiitancea. My firsi 
knowledge of an iron truck waa two parallel ban on each aido 
oonneeting the bozee rigidly, and a halMliptic spring reach- 
ing from one to the other, sliding in a pocket. The pocket WiW 
considered to bu sucli ai\ advantage that it was imtented, as 
well a.H tlic truck. .Men of riiy auo in the l'nHiii»'i will renuTu- 
ber many of the cxperinient.i, the rirort.i, and the [irogrei*. I 
remember the pa«Bengcr-c«r trucks w hen the wheel piecc« were 
four by eight inchea, and oonaidered aufllcient for a load. Now 
they have progreseed to a very flrm atrncture. Take tbo dia« 

mond truck. Tli< rc arc those who believe that it is the lK:-8t 
attainable undo,- tiK ir in of railrooiling. There are inodi- 
(icationg of tlint iii m ways used anil ficcc]itcd as the be«t 
attainable under the circumstances, and there are a very great 
variety of models and dndgnt in OH. Whn AtU Uf^idv 
there ia a standard tnick that WOCOO all ICnOOn,and tOOUpt 
as being worthy of the ttmeaT Were any of onr atandarda of 
earlier days anything more than Btrppin^; stones to that which 
we desire, K)me very great iinprovemeiit over our prenent 
usages and cu.-itomaT . . . We have yet to determine on a 
truck which sliall be aaliabctory to ail our judgments and all 
our eipeiienoea. Wo hnTO maido great advances. We lm« 
been edueatod hgr our aporieooa. Our eipoiianeo ii not 
always the aolo oontrolling element vrith ns. Iltere are con- 
ditions which were fixed years ago, mtHl.l'.cil lu ro and there as 
occasion will admit. But we have fixed a standard of axle. 
It is certainly a very great advance. But wo see in the dis- 
cuiaiona and reporta of to-day that that axle ia qmaationod, ia 
donUal. It ia doubled wliether it te of aulBdcatatnagth. It 
is dookloi whoUiar tho Jownal it iMge anoogli fbr tibo beat 
reaulta. ITow, It la within the experience of most of the gen- 
tlemen here that only a few years ago the acme of uxle.i was 
considered that which bad the smallest possible journal; that 
that was the point to attain for leant friction, for least ol>8truo- 
tion in the Joomal. I do not know to^iay any individual 
wboao Jodgment can bo raapoeted who maintaina that poaition. 
I know that twenty-five yean ago it waa universally accepted, 
or almoat nniveiaally accepted, aa being the proper tfaeoiy. 

ODo thing to anolliar.'* 



INCREASE OF RAILWAY MILEAGE FROM 1880 TO 1887, 

INCLUSIVK 



TTNOTPICIAL metboda of aaoertaining the new mileage con- i to the Onuna Bnrean. Btdawtaa have been pnbllabed, fimn 

\J birucli .1 in and cinco 1S80 can scarcely bo expected to he year to year, which are praaomably approximately currecli and 
aa accurals as tboao furuisbed by tlio reports of all companies , from them the following taiilo has been compiled: — 

I nt nson araw urn naaamr nr asea or na tbmn mnssk 

^En. ^SSi, jSSt. JSSm. JSSm, JBSi «H& iiSw, 

t.W AM »M 4a.U 4S.« .... JdA^ftW 

KewBamiabirB. 6Ln IIM »J» 

Tenaoat. 1800 iM SOD IIM 

SfsMaeboNtia 4t» 4$.M ftW ISM 

Bhode Island IM 

ILM 
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MUcv Jlil.j._ Mlh'n. 

Kcw Yiirk 47.50 I'lili tU TuiAi'i 

NowJ^nwy MAO 80 JO Hi)Al 

Pennsylvania......... \yj.W l«lj.37 .'i-ti a) 

Dvlnwttro <...,«...,................ .... U '8 

lUtyUnd i 40.76 3&.00 33.«U 

WflrtVllgillto VMM lft.00 10T.3B 



IRS 

.157.l« 
12.22 
377.74 

•2.m 

21.fiO 



IHM. 

UiUw. 
1091 
27.13 

SIS.OS 

3o.m 

12.90 
8I.TS 



MQw. 

&7.oa 

14.12 
231.43 
3.19 
61.45 
20,00 



oe.<7 

37 J9 
3MM 
ISiS 
35.98 
I0?.00 



Middto 



312.2S S«4.Z; l,4lvH.3S 91^.08 AdSAS 377.33 4n.tt 



ILW 



Virginia aW.flO 

North Cnroliaa 30 60 

Soutli CaroUok..... • 31.00 

CourKia 43 OO 

Florida 



Alabama.. . 

MMaii|ipi. 



124.00 

as.00 



327.1!) 

158.75 
52.011 

1(11. 

146 00 
14.00 
66.00 

282.00 



22).8.'5 
1 W 75 

.i.s..;5 

271.43 
60.00 

120.60 
94.S1 

iaB.44 
1S.W 



102.82 
30.75 
40.75 
64.K) 
1J»2.4« 
177.10 
SUS6 
103.78 
47.40 

mn 



IIHO!) 
174 12 

28 75 

tH.UU 
182.02 

06.20 
238 21 
11200 

M» 

Sin 



1H5I 
67 30 
100,00 

iaa.Ts 

272.34 
20.40 
113.40 
80.00 
7.00 
KM 



37,00 
17390 
IXM 
274.K 
314.90 

64.50 

ioi.q» 



, mw ijtuM 

(Mo., BOOyOO 488J8 

!!!i!.V.V.V.V.V.V.'."!.*.".""!!*.".'*.'!!! m» 

ni.TS 400190 

WiMOluln 338 00 902 M 

Omtnl Kofthara 8ta(« 1.488.30 1.800.04 

, uajo m.n 



i,fl06w« i.aojo i,iu.ar mJi tmrn 

tUM MM m m um 

•MO M.IT Mji 

«.40 iiijr Ilia 

n.fr snot aui 

I2fi07 w n 



441» 

332 »1 



mM 

win 

2-»8,42 



Dkkote Twfttoiy. <..... 

Iowa. MLTS 

Kebnifai S77.10 

Kmmm OBSlSO 

Miawuri S1&80 

Indian Territory 

Arkiinsas flO.75 

Tix.w B5.r00 

Ojli,r.iao S4S.25 

Wyuiiiing Terrtlory 

MaataakTanttaiy....... tiM 



3.UiM 1,906, U 
000.74 I7l.0t 

400 w mm 



40.00 

2."»i 10 

6S».80 

mot 



S2S.7S 
S00.U 
MS.» 

8.00 
143 SO 

i,i>i;o,4o 

61098 
04.00 
107.00 



211.00 
211.00 
00.04 
48.00 
400 60 
1,000.64 
870.41 
40.71 
801.00 



144.17 
110.08 
8.00 
240.08 
00.00 
00.01 

401 JO 



fn.00 

101.87 
180.31 
100.48 

83.60 
00.00 

».ao 

• • ■ • 

Ml 



40-i.M l.4i9J» 
14001 40100 

itftio on.4s 

4St.U 
090.00 
1.078.04 
10.4X 

72 17 

49 ,V) 
O07 0O 

50 30 
160,89 



SU.0O 
000.37 
SiO02 

41 OH 
100 60 
12 00 



31301 

iMim 



sum 

m<a 



NorUMMMan and 



.S.&03.IK i.TViM 4.^11) 05 2.100.64 1J4SJ7 MM-OO S^lZtTO tftSM 



Nevada 

("ul^l'tifnia 

New Muico.. 



Vtab 

ArixinaTenttoiy • 

Ortgoa 

iThfiltoqr. 



71 OO 
2 110 
540.50 

lltl.2,^ 
108.00 
166 60 
82.00 



ISti.OO 
114 40 

2«>37 
ai (W 

x< ai 
m.do 

l(i3 so 



53 .V) 
.127. ISO 

41.rt» 
21« :iu 
l8.'-> 
210.18 
180.00 



216,40 

50.90 
282. '.W 
111. 80 

152 eo 

104.30 
126.50 



41.70 
43.80 

30 OH 
400 
5 00 
211 *» 

«) 20 



HO .Vi 
3.30 
S.OO 
4 (Kl 

lOij. 20 



252 4C 
'oii It) 
13 50 

83 CO 



PadfJC SUtM, Ae. * 

RecapUulaliOD:— 

Kew EnglaadSWai 115,25 

Vlddle Stales. 812 23 

Soutbcni StaUa 67a80 

Ctatnl Noftbem flUlM 1.488.13 

North'WMlcfn and 8aath>wMtuii BlatM, Ae. 3.602.86 

TiMiflc Sti>t>4 and TerrUoitak*..... I.IM 25 



1,U0J0 1,00L07 I,2Kk87 l,Ua.40 4I&S7 »a.00 00800 



114.10 
3.J4 27 
1.314 57 
1.030,34 
4.706.88 
1,001.57 



60.76 
l.4Q«.3g 

i.soe.4S 

2,846.49 
4.900.05 

1.230.87 



7,">,,V! 
00l>.08 

l.2a!>.o:! 
1,366.13 
2.100.64 

1.113 40 



73.72 
41^.46 

1,111 37 
638.03 

1,84.V87 
4^537 



18.54 
877.23 
784.S4 

402 30 

1 289.08 
2<i2ft'» 



40.60 
4S0.0S 
1.33133 
1.41030 
0. 132.74 
fi»«.08 



(It 

iliii 

iHD 
!(l<ll 



ijmw 

iXCOO 
•Utt 
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R<!vtiii(ina liavn IihI to cliiin}^« in the toUli given aboTe, ho 
an to niftko tlicni corrt^ponil to the rotlowing fi>;iiri'»: I'^.Sit, 
6,870; 1H.S1, It.ri'fi, ^s.•i^2, u;m\S, 1883, 6,741; 1884, S,H-S>, m<\ 
S,(m; lK.s<;, <\{ny, IM7, \2,~2i. ThaagpagUe addiliouB to new 
mileage, Grom 1880 to 1887, incluuT*, nprennted by these esti- 
mates jue A4,188 milei, which Mmotmt, added to the oen-oia 
roport of milrage existing at tlie end of 187f , whirh waa M.OtVl, 
made tlie total longth of ratlwaya in tljo Unit4xl titatoe, at the 
eod vt van, 149408 miles. 

CArgES OF EXTEJCenVB COKSTRPPnOH. 

Hm eoastroctkm of 64,000 miles of railway in tuch » brief 
period Is an extraordinsiy fSaat. Its accomplishment can onlj 

Im! cxpliiincfi hy a variety of circum.<tanco.«. One of tlie niiwl 
importuiit wii.s tlie almcnce of tlie ininicnai) prrssiirn inipofi d 
Upiiii i.ldrr iiiition* by Iuiki! Hlunilitit; urniii h, ^reiil iijival fftiilh- 
lisbmcnl*, aud liurdcnBuiiic puMic liitits. Kiicrgie» and re- 
aooreeOSpeotolgowhero, and in hiIut B(;e8, in dc^ttructivo waro, 
or pnpanlions for thorn, were here devoted to the removal of 
natunl ofastsicles to free ioteraounob and the ereatioa of cheap 
aod confiont ftdlltioo fcr ttoaoportotlfliii, Tbonhoondlrom 



the panic of 1873, the rcrtoralion of *peoio pnynientu, luiii tV 
t'.vp'irt of iiiHDi <|'iniililios tif ngricullural pnHlucI*, i 
to incite and rrndcr fc;tsil)U» many project!". Ollirr favorsi 
condition* were Uie cntMs w illi wliii-h cinirlc.'s and ih'.- prirUi'p 
of procuring or condemning a right of way could be oblaiiMdi 
the rapidity With which new settlements wars establiibed, nil 
a large immigration nllracted to young stutci) and tcrritfiriei; 
llio rfxiui'tirm of public dobl8, und roniMHpiont nmrssitv <( 
vliifliu); inresluu'iUK; tlio nuialilf extent to wliic h r» 
conBtnictioo baa become an c8(Abli«hed industry and a hi«hu: 
•peculaliv* entorprioe with a large number of advenluroot pro- 
moten or pN{|ee(0(% oontmclon, and capitalists in the Uoitai 
States, and the absence of severe wq ul wineitio niaiiag lolW 
i!<«iie of niiiwiiy «ocuritio», and the phyrfioal fharafitsiiillTT 
\mt» when they are first opened. 

tYORKO or cAnrAtnA-noH. 

Of some of the new lines it mny bo said that they were Inik 
in hsste to be improved at leisiue, and that the Jiue valacoi 
the various secorilieo issued to nprosmt Ihcir eoal fmllr 
osceedod tbooaiDOMtaaUjr«ipsodedlir«oaoiiaotion. Uhn 
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bwo all«gad that in MMM faiitaHwwilwpiraportion manot br 
from throe dolliirt of utock mi8 bomb of dilferont grotlr* to 
OD« dollar of money upent, but tncti oues were cxcrptional, 

and prulialily le^ nuineroim than tl;e iiriUnce^ in which it was 
ini|xi(i»il>lH to earn int(>n!Kt un oiic-ltiinl of the real expenditure 
for new muds. In a few of ilic oUU r utales, and noUliljr in 
JfMMKbuMtu, New York, and I'enn^lfania, an inereaaing 
diaporitioo ma maoiliMtad to impoao • draek oo SumIAiI rail* 
way eapitaliution, or to create safeguards against unnccctaary 
or premature congtruction, but in raoet [wirliona of the country 
there were few worion-t olHtao'ei 1.0 inaiiur.ioturo of iiH the 
new securities that emild be marketed, and the building of all 
(be lines that could proatunaMr nodered awarce of profit 
to tbeir prqiecton. Than fm% howmr, in a numbiur of 
inataooea, notaUe improvsmaoto in matleia relating to oapi- 
taliiation and methods of construction, in some qnnrtore 
there wa« a tondt>ucy to return to the original methyl of pnt- 
Tiding Ll;i' l iilk of [lie Kiim ronuin il to build a now line from 
the sale of stock. In others the purchasers of first niort4;agc 
bonds fsceived a much larger proportion ofiasueaof stock and 
Jonior Mooritiea tbaa iMid fbrmeiiy been given to tbem. A 
nanber of the new lines were bnilt chiefly as ezlenaioaa of old 
sytttems, mninly with the proceeds of Iwnda endorsed by power- 
ful compaiiic«, iind mueh of the new constniction wbsi, at the 
time 1; u- i^ ojicnoii, in a decidedly Im'Uit r.iinliti. m, in nil on- 
giuoering sense, and much more fully supplied with desirable 
appurteoaooee, than waa formeiriy ooaunon. 

aracui> nusmuB or tm (xmnaatauai or nvwmm tbabs. 

The average ntoof inuiaaaa daring the eif^lit yean; ending 
December 3Ut, ISST^was a little more than S.ftK) niilcH. Ttu! 
r.ipidity with wliich imiiiy "• tin' atiililiniiH wcri! ni:uk' f' iniis one 
of the most notable and important evcnlH in niodem in<lu»trial 
and finaoebl Uatoiy. The Tariatiouj in the umuunt of con- 
■tiuetion par unnm am an atnogly marked as in previous 
periods. The loweat new mileage In any one year is 8,131.14 

in 18a", and the hi^'hi st 12,724 iu 1S87. B'jfora ihoeoninirnec- 
ment of the Je.jKk' a furore for new construction oommcnced, 
which culiiuiiiitea in 1882. The lowflBt point of tl>e receding 
wave WAS reachi^l in 1S85. 

The 6 rat great impulse fitvoring new construction commenced 
beCsre 1880, during which year woric waa aeliveiy progieaaing 
00 several new transcontinental linea and many amaller mads. 
Nearly 80 per cent, of the new niili:'nf;c of 1S?0 wns Impaled west 
of tlio MiMsiesippi river, and the activity >i:i*|playcd was largely 
due, first, to the notable increasi; in iin population, and, 
second, to the revival of a belief among projecton and capi- 
Inlltta that it might be made prudent, practodilOk >ad profit- 
alilo to bnild axtenai?o linaa in diatiiota where (here waa not 
inlleient existing trafflc to render sach entofiwiaaB leanaenp 

tive in the conl'i lnnt e.x;ii'i't.Ltion that Um COOnliy WOOld 
■peedily "grow up" U> iut railway facilities. 

The furore for new construction, and l]>e demand for new 
ttUway aecnrities^ continued to inoreaae duriqg 1880 and 1861 
toanahiDOBtaat that Ibo Iaf«Mon^ Basement of the Coro- 
iBMOial and Vteandal Ohiooiel«h iNAHAod in October, 1881, 
contained an esdmato of the miles of railroad to l>e laid from 
Octobi T. 1S81, to Decomher ;^l^t, I'^SJ, ui^ijii; the nair.t s uf the 
companies, wliich footed up l">,K«i)l mik'.*. (ioojjraphiciilly this 
mileage was located as fallows: Between the .Atlantic coai<t and 
Ibe Upper Uiaaiaiippi river, and north of the Oliio and Potomac 
riven, 4>791 milea; between (he Atiantie ooaat and Wsrissippi 
river, and south of the Ohio and Potomac rivers, 2,35% betwei^n 
the Rocky monnlains and MiMi«8ippi river, and north <if the 
latitude of St. I.<>uiM, 4,0">;J; between the Uocky nii.iint.iiii!i iintl 
Mississippi river, and soulh of the latitude uf SU Louis, 4,1-10: 
wiait of lira Bosky mountaini^ 51ft 

mnr oaw m ponMr or 1888: 

Of the now construction actually completed in 1882, a review 
published in tJie New York World in Januar>-, 1883, said;— 

"Daring l^'^^ iberc were coliBlructed ulHiut 1<»,.>I0 miles of 
railroad, with a poiMthility that more complete returns may 
increase tlie total to ll,OiX>. The impetus given to railroad 
building in 1880 and 1881, resulting from a revival of bueinees, 

k of oapital MeUnK in 



anivedatitslMl momentam in the year tm. 1h« 

in values represented by solid and ponnaaaat inveatmeala in 

railroad property during the period covered by thoee three 
year* may lie wifely ei*tiinntt cl m $1,2501**) ()0(). In IS^i there 
were constructed 7,200 miles in 18*1, mi'.cs, ami in 1S{»2, 
say, 11,000. This makes a total for the three y. nrs of abuul 
27,700 milea, which, estimated at an average coM of tS&jOM 
per mtio, etnah ieOSJBOOyOCIO. ]>adnatii« thia ann, leavco a 
balance of fOSr^BDQ,000, which icjw aaiiti (be tmprovomenla 
and bettermenta to the old lines. 

I^lblio interest in ruslroail i nuHlnirtiDii <liiriiijj 1R.S2 has cen- 
tred largely in tlie completion of liie new "Nickel-riate" line 
extendiog ftom BoAlo to Chicago, a distance of 523 mites, 
which waa oommenoed in 1881 and waa completed alwut 
Anguat, 1888. The New York, Ladtawatma and Wcateni, 
letter known as the RufTalo extension of the Oelawarab Lacka- 
wanna and W*>!item, extending from Binghamton to BalTalo, 
2tX) mill*, anil llie Cliiciit;o muJ Atlantic, popuhirly kiMW ti as 
the Erie's Chicago extension, extending from Marion, Ohio, to 
Chicago, ^9 miles, were both completed during the year. 
Their chief value ilea in tho ISmI that they supply independent 
ouilela to the points at which (hi? terminato for the roads with 
which they arc alTiliated. On the New York, West Shore and 
UtilTalo road, which parallel* Uie New York Central fl"om Wew 
York to BulTalo, much of the preliiniimry wort; hii- In cn df ine 
ani! nix lut 100 miluii of new track have litcn luiii. The other 
lines ill New York, Pennsylvania, and New Jerst y have been 
actively czteoding and perfectiog tlieir linea into the coal and 
oil regions of (lioae •tatea— notaU^ the Boflaio, Pittsburgh and 
\Ve*l< rn, t!ic nuffalo, New York and Pliiladelphia, the Rochester 
and ritlHliurijh, the Pennsylvania, the New York, Su-^ijnehanna 
and Western, aud other roAii-* uf niiiior iiniMjrtance. 

In tho south the development, aa com]MUrod with former 
years, has been decidedly marked. The Louisville and Nash- 
ville haa completed Ita branch to the Tanneiaea line, there to 
connect with (he Knozville and Anguata line, controlled 
(!m- Hii km inil am! Went Point Terminal Company. Tlie £a«t 
Tenncas-c, Virginia and (ieorgia road has completed it» Georgia 
diviiiii ii, giving it an unbroken line from Ikinio to H: iin.>iwick. 
The Pensaoola and Atlantic has completed its line from Pen- 
aaoola to the Cbaltahoochie river, a distance of 160 miltss. 
Much work baa been done on the New Orleans and North- 
eastern, the New Orleans line of tho Erlanger syndicate, alao 
on the New Orleans and Mi^^iiiaippi Valley, not to apoak of 
innumerable small lines ami hranchee. 

The south-wcBtern ^JRtenI <pf roads, c<)n«i»ling of the Mis- 
souri Facifi<S Mliaouri, Kaitsas and Texas; St. Louis, Iron 
Moimtata and Southern; International and Oreat Northern, 
and Iteaa Pacific roads,- have been vigoroualy proaecoting the 
work of extending and perfecting their lines, the more in- 
portanl hranche.>, being the Omaha extension (in Nebraska) of 
the Missouri Pacific; tho Crowley's Ridge branch (lu Arkansas) 
of the St. Louis, Iron Mountain and Southern; the completion 
of tlM linea bom WaoOb Tex., to Taylor, and from Endnal to 
Lare^ whera oonnoelkB will bo made with the Meadcao, 
Orifiotid« Interooeanic and InteraatioiHd QlM. In the same 
section we find the St. Louis and San Fnmdsco completing iia 
Fort .-^niilh line; tho Texas and St. L"U;8 narrow gauge nearly 
completing its lino from Texarkana to Cairo, which will give 
that company a hnc of over 7;i<» miles in length, extending 
from Cairo to GalesviUe, Tox. The Fort Worth and Denver 
City waa oompteted from Pbrt Worth to Wiobita falla, US 
miles, also the El Paso and Eagle Pass divisions of the Gal- 
veston, Harrisburg and San Antonio. Tl>e .Atchison, Topeka 
and Santa Fc, in atklition tn sever. i" t-iji:!!! hr.inihes. haa com- 
pleted its line in Arizona to tho Mexican boundary line, and a 
conneolloB with (ho flonora Bailnad, of Mexhw^ whkh that 
company owna. 

The now tianacontinenlal lino to bo formed by tho Atfamtic 
and Pacific and tlie Soutlicrn Pacific will probably be com- 
pleted in 1883. On the former line thew«i^Cffl_gction of tho 
road has liceu extended to a |>niiit 4m li^ Albu- 

queri|ue, ami the Soulhrrii I'.irilU' h»" * 
Mojavc, a dintancc milcfi. " 

Atlantic and Pacific iias bc«'n •'.\t> 
gape, when coro pl etad, will form h 
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dsoo to St. fvoais oror the Southern PftciOe^ Atlantio ftnd r»eUle, 
and St. Louia and San Francisco roads. 

Furtlier nurtli the Union Pacific hiu been building gcvcrul 
branch lines and haa boon punhing the work un the Oregon 
Short line, which will meet at Baker City a line now lacing 
built MOtb-eiMi by tba Orqgon Bailway and Navigation Com* 
pMqr> ThoDentw aod Bio Oimmlo and theDeDverandBio 
Qtaads Western, nn ofTtlioot of the former, have nearly com- 
pleted a lino from Ounni-ion City to Suit Lsike and Opien, M 
well a inimlK.T nf b.'.uu'lu-M. 

The ^'oithem I'acilic Railroad in the north-west has proNc- 
Mted ill work with surprising vigor. The western end is now 
mm» wflee eaat of Bocond Crowing, Montena, «id tbe eaatarn 
•Bdnmomilaiipeilof UvingiloD,intbe«inet«THoiy. Tbe 
intervening gap is rapidly being filled tip, and it i« expected 
that by the 1st of April it will bo less tluiti LMiJ niilfH. In addi- 
tion to tlii< ni;iia tnu-k (■iii)str\ictt d by tiii-^ I'-i^o in IsS'J, aniDiint- 
ing to niort* than OUU miles, there have been built by IheOregon 
Transcontinental OompMy for tliat Uoo aboat 00 milaa of 
branch road. 

Hw Ohieago, ICilwankee and flt PanI !i woond on the liat in 

tbe north-wp«t, its total ninntrtKliiin during the ycjir amount- 
iogto iilHUit 471) tnile-x, mainly in lines and branibfH prdjt'cl^-d 
iMtyour. Tlie Cliicajfo and North-western follows flu.«c!y with 
a few niilcfl leas tlian tlio St. Paul road, Tlio lattor'a couBtruc- 
tioo waa in Iowa, Dakota, and Wiscooun, and was also in 
bmeeh Udm ind wtteniioai. Tba 8b Flaal, Minneapolia and 
Manitoba alao showed coiuideraUe vigor during the year, hav- 
ing coiutruclod niirlli t'l the Minni'sota 1i<iinubir>- line, west 
towards Devilg Lake, and from .St. Cloud tu Hinckley. Tlir 
aggregate amoimtcd to '2216 milea. Tlio ChicaRo, .St. Paul. 
Minneapolis and Uanitoba has been no leu active, and in 
varioua oxtandoiM bM nached a total of man Iban 100 miles. 

Tbe HaiMihm md Shenandoah road, running throtigb 
aonthom Iowa 118 miles, baa been built by the Wabash and 
tln> ('liii A>;o, Biirlinptun and tjiiiiicy n-i joint owner*. The 
lalUT company alao coni])!!'!*'*! early in the year its Denver 
extension. 

Tbe Milwankee and Lake Winnebego, or Milwaukee exten- 
■on of tba WiaoooiiB Omtnl, 65 aaUas in length, ma feoaally 
completed; also the Winnwoto Omtnl, a new rand of aboak 

the same length. 

In the (■(•iilriil (<tiit(n (if the I'niuu tlic It iulitij; ciimpanicn 
have been actively engaged in pcrfi'ctin^ tlu-ir Hyatenis by 
building eztemions and feeders in every direction where the 
praapeelive tiaflto pceeenled • iaital>le field. Tbe more notice- 
able eztenaiona hav«<been on the Indiana, Bloomington and 
Western; Wheeling and I.nke Erie; <!rand Ilapidi and Indiana; 
Tole<lo, Cincinnati and St. Lmiis; (Vmnotton Valley; Chicago 
and West Ml' l/iLMn; L< <ir..'<\ ;i:r. I:vlUl^villo and 8la l4Nll% and 
Louiaville, Alkmy iiihI C'hicu^'i railruada." 

MKW COSSTRCCriOS IS ISSS-JH-XTj. 

Daring 1888 araaetioaary feeling waa being rapidly developed; 
the price of stocks declining, and tbe eagornoas of inveittors to 
purchase bonds of railway companic* liiniiiiishitig. The niilc- 
a).'!' uf llii> lincjt cotiiplrtt il in liuit yi'jir i:i llif variuus nection* 
waa rejiorted to be (la folli)vs«: Ni w Kngl:iiiil ftaltn, T^i.lO, Mid- 
dle States, 877.7t<; .Southern states, 1,211.02; Western atatca and 
teciilorie*, iJBSiJSSi Pacific statca and terntoriea, 7S&Jao. The 
oompanlea that built Unea more than one hundred milea In 
IflOgth, in a single state or trrriiiin-, includeil the following: 
New York, West Shore and liiiHali), 'jr?8.i« mil<»; I/<iui»ville, 
New Urleaiia and Texas, 143 miles in MlM^iivtippi and IW miles 
in Louisiana; Mit liigan and Ohio, 121.50; Chicago and Nortli- 
wwitern, i:3.s 77 in Dakota; Chicago, Milwaukee and SikPkul, 
144.Min Dakota; Buliogton and IfisMMiri River, 111.25 miles 
in Nebratkaj Kansas City, Springfield and Memphis, is^t 77 in 
Attkaoaaa; Atlantic and racifK , 1 10.00 miles in .Vrizunii; On gnn 
Short Line, 282 nnU-^ in "Idaho; Kortbern Pacilie, SHO miles 
in Monlaini; Carson and Colorado, Third division, 1110 milea in 
California; Southern Pacific, 122.51 miles in California; Paiouse 
biaodi, 100 milea in Washington Trnkanf. 

In MM lb* diMrnak and depnarisa iriiidt commenced in 
1888 mw inlamiliai^ aad the Maont of new construction 
gnaiUgr diminiahed, iin CMPpa ii aoD with teawr yean. Xbe 



nported mm milaafa in each group was as followi: Ke* 
land states, 73.72; Middle alates, 4<U.(»; Southem slatot, 1,105^. 
Wr..ti rn states and territorica, 1,88S; Ikoifie Blalai aad tni! 

tories, 450.27; total, 3,t>77.3!). 

A eoatempotaiiMna aoooont of the opatnttiona of tba yw 
aajra:— 

"In 188* neaivan vera ^poioiad Ibr 48 fiAmt eo» 
paniea, several of them of much importance, includiog 
New York, West Shore and DufTalo; Wabash, St. I/>ui, 
I'.iLillc'; Pliiladelpliia iiiid Reading; Deiivrr ^iiid Itio Graode- 
AllegliPtiy \'allcy; Ohio Central; Texas and iil. lx)uis; \Ve«»rj 
FOrtlaiul luul Ogdenaburg; Memphis and Little Itock; W'bni 
ing and Lake Erie, and aoma othetaof leas note. Botsfew 
other oompaaiaa are atraggling with difflenlty to keep tb(ir 
heads above water, and unlesn the times and the piililii: tin:|.[ 
improve there ia likely to be a eonsidcrabSe a«ldilii)n to ilie lit; 
of receiverahips during the coming yi ar. 

The construction rcconi of has not been aremsduUc 
<me,allhoiigi) t)i<' total is even greater than COttM perfaapihavt 
bean ea p ected. About milea of mm mala tmcki bare 
been laid on MS Aflnwt Hnea. Ibia ahows an avenict ,i 
only about 21 miles to each road, which iiidir;it,. ,,• 
moat of the construction has been on exten?iiiii,s o.' |,.mih ;i.> 
The prini-ipul liiie.^ which have been completed dunng ll,.- 
year are tbe following: The Oregon Short Line of the Unign 
Pacific Bailway Company u> iu terminua at Hunlk^ion, 
Ongon; the On^n Raiiwi^ and Naviptlion OoinpanyV mm 
line to the same point, connecting with the flnt-namd nxirf, 
fiirniing aiiritSuT route to the P:n-ific; the 
Orleans and Texas, completing a rfjad from Mcniphi* to St« 
<.)rlean8 along the KIii«iHiii|>pi river; the Wisconsin Cnlnri 
line from Chippewa Falls, Wtaconsin, to St. Paul, MtBBMtli; 
the Borliogtoo, Cedar Bapida and Northern ntenrfoa throggh 
Minn aa n la lo Watertown, Dakota Tteiitoty; the exteniinn d 
the Mlnneapolla and St. Lonia to the aame point; the ci.mfk- 
tion (if the Nurthern Pacific, Wisconsin division, to A»liki>i, 
Wisconsin; the New York, Philadelphia and Norfolk, abitii 
has been finished through Maryland to a point opposite Nor- 
folk, Virginia. A number of other shorter linea of local im- 
portanoe have been flaidMd. Among the roada in pngTwi 
are the BalOmon tad Oblolt line to New York; the M i > t . > 
Lake Shore and Western eitension to Ashland, w . , ti.:ii. 

thr'iu^;li .Michigan; the Nurtliern I'ac irii-V iniii;! iin< iv.rtKt 
Cascmie mountains to Puget Sound, and the Oregon anJt'aii. 
fomia, and the California and Oregon roads, which an {Kuh- 
ing towards each other to give an alt-rail line betweoi PoAland 
and San Fmnataxk Tbe very Uwge number of tdlway eotw- 
prises commenced or projected during the year indic ated ihn 
railway building will still continue in spite of busincas dcpret- 
sion, and whaagood timea sataiB it will aaatUM eitnaidiBiqr 
activity." 

In 1888 there was a (Urther decline in the amount of an 
oonstraotion. and few signs of a revival of confidence initil tW 
brtter portion of tbe year, when an adjustment of tnink-fiac 

dllBculties, arrangements for the acijuicitinn uf the Wi-t .^hfirt 
by the New York Central, and for » tran-l'er of the tonlruiof 
tlieBtiiilli lViiU!^ylvaiiia [ircjeel to the I'l'iitiHylvania CoOipaDJ, 

together wilii -other favorable inlluences, infused a new spirit 
in financial oirdaa, and led to a large ineieaae lo the aaMoat 
of new oonalmotion tn 1888 and 1887. 
Hie Mlowiiv table ahows the oonatnwtkw in eaeb yaat, dw 

cost of all road^, inrhidlii^' erjiiipment, the ctpHal atodt,aBl 
funded debt on the tnileage uf all the nnmpanif raportiagat 
the end of the tlix-al year — 

V . New c't*it <vf iTNi.U .--(...! J I J V. 

roilcicr. «id..,..:|,'n.- nl ' «! I'^-I 't-K-k. Fiin.l,-,! itU 

1>*0 O.JtTii H n.vj,(*o.j'j; Jj ,v.:',7:,i,iT- t2.;«rjMi:,f.Xi 

1881 ».7'J(j .'>..'■.;; .'.m(',,<i.-ii 3.iii.i,j:i-,i,vi ■^.^■•i.i'i^ .'M 

IWi 11,5<W .-i.IWi |if i,'>-'l li7H.:i.i ;1,1M,4I5,L>'1 

I8K3 6.711 O.i.si .I 'l 3.r(W.i_iiiO,.'.-3 .'i,l.Vi,i 

18M 3,S25 6.!iJl,VVl tll 3.:<;2,<>lf IW! S.OT'.llSTTi 

1!W5 3 im T,03r.C27.3A<J 3 MlT.ffi7,-.'?2 3.:a'i,T.':.0i- 

1886 9,000 7,2S4,WS.£a S,aW.608,H« 9.S8I,8aU» 

mi WH 

It will be seen that there waa an immense increase in tli* 
coat of roads and equipmeiil, and a corresponding mcreaae la 
the volume of railway aecuritiea^ turn 1880 to 1884, while ftoa 
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1884 to 1086 tlw {nawue «n oompanthvly tlight Hm new 

con-itnictioa of 1885 rrpresented adilitionK of onr liuiidrril 
niilcKt or more to lh«> length of litim in tlio fiilldwinK biaIox; 
Ponnnylvttnia, South Can>lina, Ooor)0*> Flori<)i\, \Vi«oi'ti»in, 
MionMou, Dakou Terriloi}', Nebciulu, JCaoMia, Miaouri. 

mr ODNU'Mlt'IlUN v 1808 IF. 

The revival of nctivo mHw.iy Lnilding nperationR in 1886-87 
IptI to comparatively sin. ill jui laiiin* to mileage in the New 
Eiiglau^i ami Miiiillo ■•tjiti"', ljul lo iintjiblo ajvaucc8 in other 
gruups, the gainn being esceptionalljr large ia the Morth-westem 
and Soath-weaiem statea. 

Onsof lha moat importnt new UoM oponod in 1888 in the 
lliddio itatea wh tha Btltiraora and Ohio oxteorfon from Balti- 
murc to Philadelphia. Of tiio ni w conftruction in foiith At- 
lantic »l4iU'i', prominent features were large additions to the 
miUv;i>' mill i-e of Florida, and extennions of the Norfolk and 
Western, an.l Uichnioud and Weat Point Terminal systems. 
The large st amoitBtof now coiMlnielioa on a single line in the 
Centnd Mortbem atalc* in 1888 wn proliaiily on tho Chicago, 
Burltngton and Iforthem. The amount of new cooatraction 
in that year in each of the slates of Michigan and Ulinoia 
ex( cediil .'300 mile*, ajid in Wiscuniiin the reiH»rtetl amount 
exreeds -150 miles, The specially active railway building of 
1860 was in tlie North- weatero and Soutb-weatero atataa, and it 
conaiatad laiyely of linea inlendad to Mm aa agrteniionB of the 
gicmitie ayatomaor ihoaoatatca. 

K> 1» .ru or estimate* of the new oonstroction of 1887 claastfy 
it geographically as followg: New England ataicH, liX) niilea; 
Middle Htatc*, 3t>8; Southern etntcs. 1.C91; Central Northern 
StatcD, North western and South-wefctern Hlatos, 8,3017; 

Pacific aUtea, MS. The Uiscat amount of new oonatniotion in 
waf atato oait of Iho Miaiiaippi waa in HieMgnn. AUdiama 
ataada second on the ]i«t. 

Tiio following statement is publiahed in the Oovemment ro- 
{H'lrt of Internal eoninierce of noW OOnitfllCiiOP OOmplotad in 
the iiorth-west in 18S7, vii.:— 

KailnaJj. UilM. 

Tsui, Minneapolis and ManitofasL.»..«. (H5.00 

Montana Central ...••....•....>........•... 07.00 

Clii<-«g >, Mllwsul«-e »ml 8l. Paul 871.00 

Minnnipolis, Bault St. Marie and Atlaatie. SS7.00 

Cbicago and Koith-wertsm VUM 



Katlrotdii. 

Duluih, 8ouih Sliore and Atlantic 

Frrmont, KIkbom and Hiaouri Valley 
Cbieago, St. Paul, 
VIsoodsId Osntid. 
Korthan Padfle,.., 
nUnoiaOHtnl.,... 
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8L rani and 
aadSt. iMria. 
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Tho additions to lftr>;e nysterns in the south-western group in 
1R87 have been e«tini.it<Hl si» fullows: Atchison, Topekii and 
Santa Fe, Miivouri Pacifir, WY. ChirAgo, IJik W Island 

and Pacillo, 825; Chicago, Burlington and Quincy, 702; Union 
Pacific and St. JoaaphudOnmd bland, 848(81. Looia and flan 
Fnnciaoo^ 326. 

The fluctuations in amount of new oonatniction per annum 

fiimiith an indirali'Hi of (he rpcculative temper of various eras, 
and the relative ttlniiulnnie or scarcity of money available for 
niilwoy purposes. When dividends are passed or reduced, 
failurea to pay interest oo bonds frequent, foreclosure sales 
nnmeroa*, and rival linaa ai« anfH^ in fierce competitive 
atnig^a% thora ia tittio to onoonrago oapilaliato to laifaij in> 
crease their investmenta in railway aecuritiea. When a period 
of i;Iii>iniy ilistrunt and <lrpre»«ion ia Fin re. If.l l y a reviv.\l of 
prui^pcrity, and railway credit is in a great niejisure restored, it 
becomes comparativaly eaay to olitain enormous sums for the 
oonatniction of new lin«a| and wrcMiiw tinudiljr i« •uooeeded 
by c ag e rac aa to anppiy meani tat raada of Bangr dvMib In^ 
eluding some which have little pfoapeetof ■peadily jMding 
remunerative retuma lo inveaton. 

Much of the new conslruclion from 1S80 lo 1S87 wan in di»- 
trielx that had not |>rcvioutily been supplied wiUi railway 
fix ilitie^. Tliis is particularly true of many of the regions 
travened in the apeciaily active tlicatna of new oaoatniction 
lying weal of the HiariaaippL Tliera waa, however, n oonaidaik 
able amount of tmilding of new competitive line*; and nooh 
of the new mileage compeloa for aomo claascs of the traffic of 
roads coniploti i! l i f i L' A S.irKf percentage of the new 

worlc in the older states consisted of the conatruclion of short 
bnnehea or extensiona wldoh ianaued flMilUiflelitr1oealpa» 
orlMgbti 



NEW CONSTRUCTION IN GROUPS EAST OF THE MISSISSIPPI. 



GR(K:rapiiicaLLY the new constracUon from 1880 to I 
1867 was dialributed, approiiaMteiy, as fbl|oiinc In 
New EnglnntI, about OOO mile*; in the Middle Mate*, induding 

N. '.v ^' .tlc, New .Iprwy, Pennsylvania, Delaware, Maryland, 
ami Wrsl Vircinia, nearly 4,IKKI niileJ'; in the Atlantic, Gulf, 
and |)1 Valley sLates, including Virginia, North Caro- 

lina, 8outh (Jaroliua, Georgia, Florida, Alabama, Misaiarippi, 
TiuiesBee, Kentucky, and Loniaiana, about 9,800 mika; in llie 
group of Central Northern atatea, induding Ohio, Michigan, 
Indiana, Ulinoia, and Wlsconain, about 11,000 miles; in the 
group of North western stale!!, iiuluding Iowa, Minnewjta, Ne- 
. braaka, Dakota, Wyoming, and .Montana, more than 14,000 
miles; in the group of South western states, including Missouri, 
AricaniM, Texas, Kansas, Colorado, and New Mexico^ more 
than VifiKQ nilei; in tho Padfie group, inofaiding Washington 
Tvrritoiy. OrcfOB, Oalifemia, Nevada, Aiisooa, and Utah, 
about 6,500 milea. More than 80 per cent of the new mileage 
w«J> in distrii tH w, M of l!n. Mii«is.<ippi, and nearly half of this 
was in the Btalos an<l tcrrit. iriea belonging to the South-western 

gron^ 

MEW CO.\STRt;cnOM IM MEW KKOLAXD 

oo wi ii t o d diidly of abort linea in te nd ed to scrrs kwal iotereata, 
n leading object, in nome instanoea, bang an imprnvcmcnt of 
iMilitiea for reaching popular rcaoita, or abort branches or ex- 



tanrioDS of eatabtiahed raitwaya. There waa an addition to (lie 

New Yorlt and New England by which its system waa eslaiidad 
tn the Hudson river, and this i^ one of tho few undertaking 

tliat exerci.He<l a cim^iilerabli' iiilbiciict' iipun tliri>u^;li nioTO* 
menla. Some of the new niilpa^-i" incliKleH New England con- 
with Canadian n a U. One of tho longest of tho now 
waa Iho Central Maaaachusetts, 7a2 milea, leading from 
Cambridge to Ware. Hie Poughkeepsie bridge over the Hod- 
son river was well advanced towardu completion during l.W, 
ami new railway connectionn with it in New England and New 
Voi k may exereiM* an important inllaance Ctt VatiOOS daHCa 
of traffic, especially the coal trade. 

ItXW OOKBTBUCriOH IK THE MIDDLE STATES. 

A number of the linea oonatmeted in the Middle atatca were 

comparatively short, and intende<l chiefly lo promote local in- 
lereMs, or lo furniph imi)roved methods for traveling to and 
from jMipular seaside, mountain, or interior re»orl«. Several 
roads were built mainly for the purpose of improving facilities 
for reaching various points in ttaCatddll mountaims a num- 
her of branchea or abort linea weia oonalructod wludt are in* 
tended chiefly to Ihdiitato movements to plaeea on the Atlantic 
co.isl, in N'.'w Jersey and New York; and other short roads or 
branches were built chiefly to reach a number of popular ro> 
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■orto io N«« York, P«noqrlmiiA, and UmtImmI. The iaereaM 
of ttnonian^nMto buiiiMi, and the voouioBal moveineBt of 

Uige bodies of people from populoiia citioi to atQiicwit rMOrfay 

especially during Uio Rtsmmcr Beiu>on, furnished one of the 
miimr iiii'('nlivi'!< (vniritruction. 

A coubidorublo aiiiouiil uf new mileugo \\a» cDnHlruftrU fcir 
the poipoiM) of opcuiiig up ronn(>cliuna with bitutninoiui and 
aothiadta eoal fiekb and coke dialricl^ The moat importani 
new road extending into the aothraeite ngioa waa the Fann- 
aylvnnia Schuylkill Valley, loading from Riilmlclphia to and 
through iho Schuylkill n-gion, conplructed undi-r llie au»pi<'en 
of tlio PfuniiylvaiiiA Ruilnuid. Smu- of tlio new milfUKi' of 
the dociulo i» inl«iided (o inipruvo fuoilitiM f>>r tranx]M>rtiiiK 
aothraeite in eaatern or north-eaatcra directiuii^. One of liie 
BMt importaol new Utumiooua coal roada tm Uie Beech 
Oreek and oonnecUona, bgr which the New Toric Oratfal and 
Roiulinj; systonts olil.titicd an oiitrjituc into the Cli'iirfmld ili" 
trirt. A number of other coal ri'iuls miiUTiiilly iinpr()V<>tl the 
fiirilitit < (if tli<> Peiuisylvania systeni for reudiing liituiniimus 
dialricta. The New York, Lake I->io nml Wp«icni acconi- 
pUahed rimilar objccia, materially increiuied ita faciliUee in 
•OBM of the anlhracil* reg^ns, and made cooaideiaUe addi- 
tlona to ita mileage in north>weatem PennaylTania. Variona 
otlier fi-rii' ir.u!' if.s luillt niiiio linPn (.r lir.iiiilu-* wliii-h were 
iiiti'iuli i! i hii ily til reiirli cuke lli^tri^'l^^ ill M>uU>-we8tcm Ponn- 
Kvlvnnia or to promoti! (hp devclnpnient Of UttUnilUNia OOal 
diatricla in ^L'n^^ylvauitt and Maryland. 
* The longest new lino in the Middle atatca was tlie West Shore, 
4484)8 miles^ which olosely poiaUelcd tha New York Central sya- 
tem from Now York to BuRklo, and led to an exceptionally 
•cvore competitive ftniL.'i;Ie. I( ended ii> tlie idiODrptinn of the 
West Shore by the New Yuri; < 'i ntral. Another iniportnnt new 
line was the New York, I.ack.miiniui mid Wotcrn, by which tlie 
Delaware, Lackawanaaand Wsetera secured an extension to Buf- 
ftb. OtbcrnewIiiNBwbidiattnuited attention woraeiteosiona 
of the Western Maryland into southern Pen nsylvanin;cxtcnnons 
of the Balliniort! and Ohio (o Johncilnwn, Penntyl vania, nnd fntm 
Baltintorc to riiiliidulpliiii; and the New York, riiihnlelpliia 
and Norfolk, whii li extended the Dvlawiirc portion of lliu lliitii- 
delphia, Wihnin^ton and Ballimora syetcni to Ciipo Charles. 
Some of the most espenavo new mileage of the periods waa 
eomposed of thort llnoa intended to impvove terminal liuiKtiaB 
In Bullalo, JoMCy Oly, Fbiladelphia, naltimore, and Filtabuigh. 

niiittmtlons of the tcndeney t<i expiuid cyxtcmK, interwoven 
with tlio di-^iiositioii to invade cimtiyuous or preix cupied terri- 
tory, which is one of the notable feature!* of moilern railway 
dovdopment, were Aimished by a cunaidurable portion of the 
new comt r q o tioo tn the Mlddlo states. In addition (o the lioca 
already teAmed to, wMdi indnde materia) extemioaa of the 
New York Cuntriit; Now York, Lake Erie and Western; Penn- 
eyknnin; Ballinioro and Oiiio, and Westi rii Mnryliiml cyteinn, 
a large amount of work wiut done u[iiin tin- Si tiih I'mnhyl- 
*ania Railroad, originally intettded to acrvo aa tlie priucijial 
portion uf a new line Ijclwoen Fillafaurgh and Ilarrisburg, but 
active labora were ioternipted, and it wsa led in an uaflnialicd 
condition at the end of 1887. It was originnlly projected as a 
virtual exten»iiin uf tlic Vniiderliilt and I'liiludel|ilii;i nnd Head- 
ing systeiiis. Urisulii'* or cxteniiiuii:* were Imilt wliich in- 
creafed tlio mileage of the I/eliigh Viilley; BiilTalo, New York 
and Philadelphia; Borne, Wutcrtown and Ogdcnabuig; and 
olbef toada. In West Viif^ia there was » considerable 
MDOonl of now eonalnielion, some of which wsa intended to 
pfOOMle the de*eki|Mnen( of mineral inteiesia, or extensions of 
die NodbllE and Western qntam, or tho qratema of other roads. 

lerw coiwrnocnos w rKSTiui. »0BTn»:n5 btates. 

There were a number of nottoeafale featurca in Iho new con- 
itractioa in the Ocntial Northem Matea. Ono of the moat 
important waa the huge proportion of the new lines that fell 
into the hands (rf reecivers during their infancy. Two elaiwra 
of r<Mulii generally < ci aped this fule. TI.ey were Hlmrl lupKiiif; 
milwaya travcn<ing the lumber districts, of which aconeidcnble 
Bumlior were built in Michigan, and brnnches 
eonstmoted under the auspicea of powerfhi oom[ 
The iUIore of most of the new eompaolea Io all the 
OD bmdi HUf had i— ed waa due to * wiatgr of 



In many caaea Ihqr were built chiefly with itw 
oeeda of bonds, BuppleaoBled bj wj Hmited esdi «ocli Mb. 
oeriplions. Much of the tcrritor)' they traveraed ii iukjtcitj 
to ahnrp water and rail competition and excoediuKly lownia, 

S. mir I'f till' ruaiUwere intended lofnrni the princii^l po Hifl i^ 
or entire Icngtli, uf new Kyxlems of considerable cooK^mani^ 
which enoouoteied firom the ouiM-t aetive rifaby, Apntii^ 
of tlie nevmileacewsa huiH more fm thepoipeMcf aSM. 
lof a profit to the prtjeotora than to meet any vcU'deSnH 
public rpqtiirrnient, A narrow-gauge furore Hirmi'iiii^i li,^ 
eonptnirlion <if a corifiiderable amount of milcjige wi.i j, 
fM-iiiil tn 111' nni'ri'litali'' . aii'i \va« nubacquently chnngt-d In 
Ktatidiird giiugo. In some iustuucca had judgment and in otkm 
bad luck, ari»ing from such shocks to credit as were cstuedlf 
the panio of 18M, or protraotod rate wax^ '■"miliml mIw 
AOoutllea. 

Tlie two new rondi nf Kreuteat length and rignificaticc 
li e New Vurk, C'liica^jii and .St. I^AiUiw, commonly eallfd (hj 
>'i(ki ! I'lad', i''>riii.'.< 11 1! m lti82; ami the Miunraprj|i«, StuJi 
8t. Mario and .\tiaiitic, conipU'ted in 1KS7. The " Nickel PUte' 
closely paralleled the main line of the I.ako Hhore aloa|iii 
entire leng|th,more than five hundred miles, (iom Btifliiloh) 
Chicago, floon after the rood was finished a O0Rtrr»ltinf ia. 
lere t in the xtuck of the eoiiipiiiiy was purchoM"-!! l.y Ijitc 
81i< ie, nnd in I W a sale in furecliwiire took jiiwc aii'l i< 
Nickel Plato eonijmny waa reorgaiiiwd. The Minneafxilj, 
Sault •St. Marie and Atlantic, or Uie "Soo" roote^ isattii; 
five hundred miles in length. It repiesenta an eAnt to Md^ 
lish a nev through rail nulo to the Atlantic aeihosrd tea 
Minnenpol!i<, by which a paiiaagc through Chicago will b« 
avi'ided, a f nneelii n Ik iii^ mnde at t'^aiiH Si. Marie «ilh tin 
Caiuiilian I'.uilie. A iiuiiil«;r of iLo active prr.jecltir» »Bt 
deeply iiitorcatcd in the extensive milling interests of Minn*, 
apolis and Mackinaw. Tiie Duiutb, South Shore and Atlisiit 
waa eonatnuled ahmg (he aootlMin ceeat of hdta Baiamr 
between DidMb and Banit St. Harie, end it fumishcs bcnitia 
for direct nil conncetions between the Northem Pariftc uA 

Miinitol>a ayttem8, utid Cal'.a.li.ui line* leadint; t.i M. 'ritna , , r 
branchea of the I'enruiylvaiiia and New Vork Ceiilrui tyiiltai 
in nortliem Michigan. Another new road of coneidrnl^r 
length is Iho Toledo, St. Louis and Kansas Ciljr, cxlcadiii 
fhmi Toledo to at. Loid^,4!ll miles. Hwi ' 
of new narrow-gauge mileogeb much of wfaidt faaa 1 
to Rtandani gauge. 

A lartii' jii'i ri iitaui' uf tlie new roatU repn'.'*C'ntn Iiriiiicb» 
I if systems lliat own or op. rale a iunsiderable iinioiinlo/iiiil(»je 
in districts not embrA* d uitinn the Central Northern ttiio. 
In this catcgoijr au^T tie iucludeti the Cliicago and Allialaiv 
M8JI miles, completed in 188S, with the ezpeeialioe (hit it 
wiuild I'nieticAlly l-eeome an extena'on of the New York, Ijlf 
Krie and West^Tn f vstein to Chiri-go; an eiteiipion cf tin 
Ali'liisDll, Ti'peka a:vl .-'aula I'l' !•) "tem to Clii( »;;(i, t r-i'!'*- 
able lulditioiu to tlie r\itt4'iii ol the Oiicflgo, Itiirllii);'"" 
tjuincy, ono of wbii h, the Chicago, Uur'itigton and Niirtiiwt, 
seSM miles in length, leodiitg from Cluoago to bk Pul, ii 
lipccially in)|)ortanl; the oonsltruetlon of a number of bisnte 

or exteiiciond of tlie riiii atri", Milwaukee and Si. Fui:!, the 
("iliciigo, St. Paul, Miiiin-.ipiilis and Dni.ilia; (he (;iiii-«K:' il>i 
North- wtalerii; the niiimi^ ('eiUrul; the \Vaba«h, .St. LouiAind 
Pacific; the (Jnuid Trunk, of Canada; the Northern Pacific, lud 
other roads. 

Toannmhorof liBoaor qiiemikeaiHialiBig aaiallyaf aul^ 
ago oonstmcted within the Omtnd Northem aletea I 



conHiderulile ndili(i<inN were made after that year, 
or brnneheH \u re built by the Grand Rapids and Indians; tb* 
Flint and Pere Mar<iuetle; the Detroit, Bay City and Alpeni 
the Indiana, Bloumington and Weitem; the Indisnapolis, 
catnr and Springfldd; the Xadamville ead South eaitsm; ik 
>Iilwaukee, Lake Hhorc snd Weatem; the Terro Hsate td 
Lr^'annporl; the Toledo and Ohio Central; the Scioto ViUfj. 
the Wheeling an<l Jjike Krie, and ullier roada. 

A considenible number of new roada were built, with a Iwigili 
varying from leroi than five milca to a little more liisn one tioa- 
dred miles. They were intended to turn a wietgr of paipoi» 
A few ate halt or tenninal roeda looated in nod near InportMi 
citioB. (Hhem are intended eUiflgr 10 fNttOle' the dmlar 
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mmt of timber luidt or mliMnl \nuiB, indnding iroa and cop- 
per mines, nr tn incKue the tiMikelTClaeof iMidlocalodiMar 

ritipii na fur tnburban rrstdoneea. In Ohio lad Indiana 

sevrrnl new bituniinou* coat roads of cunnldMililo inporttince 
were constructed. Some of tho tiew lines ftiniiah connertion» 
l«lwi»en iutportant towns or cities. In some instances the ulli- 
nnto deitin/ of new ratlw^ye ia aulyeci (o contingencies. They 
msj become |i«iti of ^th«r of several ajrstens, or poeiiUy servo 
a!i tlin fotindjition uf a new RVitcm of ronsiJcrat>to mngnitude 
by b4sing allic<l willi adjacent roads and addilioaal oonalmction. 

neir (umiKUcriOM ut south tnxMnto statb. 

A con^crablo portion of the new construction in tbcso 
States baa fUmished useful linka or extenaiona to southeni 
tjmiwM expanded daring lato years, inehitfng tbo Biebmond 

nd West Point Terniina!, tho Norfolk and We"«tcm, tiie 8et- 
boaid and Roanoko, tlie Plant «y»teni, tho CHntrnl Railroad 
and Bitnkin;; Coin;uui) nf GL'or;);ia, uii>l tlie l.oiiisvillo nnJ 
Nashville. Viq^inia fLiniishcs tlic ocaboard outlet for railway 
comhiruitions of considerable mnguitude, one not already re- 
ferred to boing tbo Kewport Kews and >IisHSiipi>i VaUsy. and 
the eflbrls of tlieso and other sonthem tplbmn to expaBd their 
sphere of ojm? riitiiins had an inii>ortant bcnritig on much of the 
mileiigo con-stniclnl ilurinji tho ninth decuile. Proniinrnt ob- i 
ject* of variou* lisK's were to iniprovn coiinoctiDns leading iti 
southern, souih-eastern, or souib-western dtreciiona, aa well as 
westward from the Atfantio ocMt or Borthmid ft«n thegnir 
of Ifouoo. 

The new mnstniotion in Viiginia incloded £6 miles of the 

Athmtic mil! H;itivilln, liuilt in ni;il oilier exten.iiona at a 
later datt; li>e Korfulic ami \ irjiinia Ue.ai h, 17.H niileii, built in 
1883; several extension-'^ <>t' tho XDrfolk and Wentem, including 
Iho Norfolk Terminal; the Norfolk Soutbera, 73 milea, extend- 
ii« fiom Viiglnln into North Carolina; the BiohmaDd and 
Aflci^ianjr and bnaahai^ SS6 nilcs^ baill drnnt IttL 
In North Garoltnn new mileage indaded SS milea htrilt hy 

the Alli'-niarte and TtiUigh; 21 miles liy the Ashevillo and 
Spartanburg; hIkhii ilKJ iniU-s by the Cape Fear and Yadkin 
Valley; 125 milea by lliu Carolina Central; 71 miles by tho 
Iffirilrttn ami Kurlb Oeotgia; 20 milea by tbo Meberrin Valley; 
IS mllan Igrlha Oxibid tad Hendeison; lOmilcs bjr the Baleigh 
and Aagoste Air Line; bcaiielMS of the WUMtngton and Wel- 
don, and of the Western NottiiOaiotina; and some eoostraotion 
by other companiea. 

New construction in South Corolina included -W miles by 
the Central of South Carolina; 44 by the Charleston, Cincinnati 
and Chicago; iUi by tlie Eutawvill^ 87.60 by the Geoigstown 
and Western; nearly SOO miles of extansiona or bfsndiss of 
the Port Royal and Western OaroUna, porticof of which are 
locateil in GcorKin; 65 miles by the Wilmington, Chad bourn 
and Conwayboro', a portion of which is in Xorth Carolina. 

New construction in Georgia included 48 milea by tlio Ameri- 
cuf, Preston and Lumpkin; 80 milea by the August* and 
8audenville; 87 mile* of exte n ajons hf the Gotnmbua and 
Bome; SO mites bjr tbo Coringloo and Kaoon; Vt miks by 
the Goorj^ia, Midland and Gulf; 818 milea by the Georgia 
Pacific, some of which ii located in Alabama and Mia-tiaHtppi; 
IC miles by the Ij»wrcncevillo branch; 22 miles by ll.e i;.iu)0 
and Carrolllon; 15 luiks by the Sylvaniii; 7 by tlic Talbolton; 
85 by the Wrightsville nod Tennille, and 9 by the BosweU. 
Other oonstmotion was pr o gr as ii ng in 1887, or bad been com- 
pleted In or prevteoa to ^a( year, two of the nest tmporUnt 
projnrta v>ring 13.') tnilosanderiaksn bjtheBonio and Decatur, 
and Z'A m\\<-r. Iiy tho Savannah, Dublin and Wei^torn. 

A leading feature tif the new idii.-triu lii m in the .'^outh At- 
laotic atalca ia the large additions made to the mileage of niil- 
tniye tiavening Vioiida. This may be partly due to the fact 
thai that aute baa become a bvorile winter resort far visiton 
{torn many sections, indnding a coasiderBUe nnmber of ndU 
way projectors and capitalists, and partly to land grants. In 
1870 a considerable portion of the state possessed no railways. 
The new roads or extensions btiilt or well advanced towards 
completion during a comparatively recent period include the 
fbttewfaig: IMne flprfng, Orange CStjr and Atfawliek W miles; 
Florida Midland, 20; Florida Sonthem, 807.54; Jacksonville and 
AUantic, 17; Jacksonville, Tampa and Weat, S40; Orange 



Belt. 144; Penaaeola and Atlantic l«e Silver Springs, Ooabt 
and Gulf, 65; South Florida, SOB; Tmresb Apoha and QvM, S6i 
Western, of Florids, 6S. 

nw oowmt^crroii m oolf tm w mmnm valltt ctatib. 

In this rei^ion, m in nenfy all others, a leading object of a 
considerable proportion of the new construction of the ninth 
decade was to expand old i^aleme or to create new ones. 

The Louisville and Nashville system traverses all the states 

named abore except Mississippi; and it built a nnml>er of ex- 
tension.i or Imiiulies in Kentucky, .X'.al'.inm, luul Terunwee. 
In 18*7 it had under construction, willi the eitfH'Ctaliun that 
the lines would be conipleteil <l-,iniip tl. it year, an extension 
of the Bardstown branch, 22 mileii; the Indiana, Alabama and 
Texas branch, 57 miles; a branch iW>m OorUn to Pineville, 
Kentucky, SO milc!'; an extension of tho Nashville and Flor- 
ence, 25 niilc!*. Work n'fo progrcssinR on a rnatl intended 
to e.-Uililish a convenient connection with tho Xorfnlk and 
\Vc2item. In previous years of the decade it had cooipletcd a 
nQmber of branches or extensions, including several hmdrad 
miles of new road in Kentucky, Alabama, and Tennessee. Its 
system has been rspidly expanded in all ditectlons, partly by 
new constructiiin, but more especially by the acquisitinn of a 
cotitrolliiif; interest in a tuirnlier of connecting lines, and it has 
made lealous efforts to IniiM up iron and coal interests. 

The Richmond and West Point Terminal Company system 
extends through the gnlf states, and a portion of the new con. 
itwetion in them r epr e i e nte addMone to mileage. Ooeoftbe 
most important of these Is ptvtiona of the Oeoigia Pacific. 
Work on p.irts nf y.a livio in Mississippi wna progressinp in 1S87. 

One of the inipui tHiit new lines of the region was the New 
Orleans and Nurtli-eastcrn, IIKJ miles in length, completed in 
1888. It forms part of the Eriaager system, and that system 
also controls the mekibaif, Bhrevsport and Facidc^ UH mUta, 
opened in 1884 

Additions were made, daring the decade, to the southern 
portion of the Illinois Central system, whieh include the Can- 
ton, Aberdeen and Nashville, 88 miles, opened in lti$4; and the 
Yazoo and Mississippi Valley, 115.69 niileSfOnepoCtionQf whidi 
was opened in 1884 and another in 1888. 

A oMHidanUe portion of the new mileage «r the ragioB con- 
sists of lines intended to reach or radiate from Birmingham, 
Alabama, whieh has become an important railway centre. 
One of tliesc new lints was tho Mobile and Birnnnf^liiiui, with 
a projected length of 250 miles, of which 60 niiies wi ro com- 
pleted in June, ISHT. Another important road leading to Bir- 
mingham was bainf eonatmctcd in 1887 bj the Kanasa City, 
Memplda and Burlington Bailfoad Obmpaqy. ItfetSl m9ea 
in length, running in a south-western direction from Memphis 
through Tennemee and MissiM^ippi, and was eumpleted in Octo- 
ber, 1887. Of the Kii.st aixl We.-'t Railroad, of Alabama, which 
ia projected from Gaine.iville, (ieorgia, to Dirminghnni, 117 
miles were completed. 

One of the inihiencea aflecting new eonatniction in llie Chilf 
and Mtasiaiippt Valley etatee was a great increase of the desire 
to develop iron and coal induptrics. Tho Tennessee Central, a 
narrow-gauge road IK) miles in Icngtl), was opened in 1882, to 
be use<l a."! n ei .a'. ruaiL Tijp .'^iieffield and I!irni;!)j;)iam, about 
87 milea in length, was opened in 188.'), .md it v^a »uli«equent|y 
consolidated with tlieAlaliana and Tennessee Coal and Imt 
Oompaay. Tlie new company owna the railroad, 70,000 acres 
of coal and iron lands in Alabama, and 80 scm of land tn 
Shefiteld. Various short linceand lininrli. ^ vs. -e < MM-tructcd 
under Kimilar combinations of mineral and railvMiy interests. 

A number of other new roads or branches were eonftmeted 
during the decade. The list includea the Anniston and Atlantic, 
53 milea, in Alabama; the Cbempeaka and Nashville, 85 miles, 
oompleted in 1887, and more tbMi 200 pnyeded; the East Ten- 
nessee god Western North Oarolina, 84 miles; the Itonigomery 
and F1orida,0O miles, in Alahamn; tho Najliville and Florence, 
61 milea, in Alabama; tho Natchez, Jackson and Columbus, 57 
miles, in IGsiissippi; Uio Natchez, Red River and Texas, 25 
miles, in Louisiana; the New Orleans and Onlf, 85 miles, in 
Lonlriana; and aoonaideMhie nnnhar of eberter linee, tegetiier 
I with variotw lines of grseter length vririch were ondsr coatnuit 
1 in 1887. 
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NEW CONSTRUCTION WEST OF THE MISSISSIPPI 



MORE than rfsty per cent, of the new oonalrucUun of the 
niiitlk (Iec;«i.lu wno in »tjil«ii ami territories lying west of 
the MiMiiHsipf/t river. This tahI region anijrJi arnpto ipAce for 
•zlonaive additions to mileagr, and qucalious nticcd in rrgArd 
to 111* pfotmble fular* of wnM of the Ubm ara bind chiefly on 
qNuiMgrof papnkdan and length of time teqoifed to etttnet 
launigniUon. 

In oumpilntiona of milwny stAtistirB it ia usually divided into 
thrcfl sei'tionM, n-i-pi i ly xtylcil iinrth-weKtcrii. noulli-westerii, 
and I'ttcilic, or far western i<t»tf't>, mitl in eueh of theee ■octinno 
railway construct oo was ('on.huled on an csleaaive ecale. 
Qrenl qrateon were expuidod and created. Four jmportant 
now fmoaeootineDtal Gnea ImdlBg fWnn the Ifiiaoari or atatea 
weat of tbo lower Miwiwipjij to the Piicifir roiwit were com- 
pleted. In A number of thit i>lnteH nml terriloricn embmeod in 
the <li vixii .iiM tlic uiiiuiinl of m sv o ni^^lnu-lii lu wmh of unprei-e- 
dentetl nmi^nituil.'. Tiiero ia uu oiiter portion of tbe world iu 
irtiidi greater and more tmmaRnia IhalB of rapid flamlnielkMi 
mroever performed. 

SV.s'lKM OK tlAIll) TIUf'K-l.AYlNll. 

Out of the neceR^ily or de«lrability of <jiii< k luoveiiii nt*, the 
cxisteiu-e <<f mh Ii fnvorjiMo phyhicjil comlilioni! iim oxi-l oti tlie 
plaini), and tl>e Hlrtcnte of obstnictioni! arising from a high 
alAte of cultivation and numernuit nettlementa, a nyttem of 
lapid cailwajT track-laying wa« developed, which, with vartuua 
modiflmliona, facilitated a coniMemble proportion of the new 
roiistniclion w<"<t of the Mi'wis-<i|i|>i, Tlie followinK de^'crip- 
tion of this iiy.-.li-ni, an np[<lied to the ela.i.i <if work fty'ifnl 
"prairio grading," on TitK) niil>>(i of the Canadiun rueifii', in 
18S2, by If caan. I^igdon <fc Bbepbenl, a firm of Auierivaa con- 
•Iraclcn, fonna part of • paper wrillan bgr Heoiy Airdaa Ball 
fiir the Inalitution of CMl E^aem— 

"When » train toad of ileepen was forwarded it waa nn- 

londod by H') null, uliu riloutlttl tin' ^Aii\f on '.l'> twu-horae 
WlgOna, wliieli were iM'iit to the front ii.i hoi iii tii ptiB^tihle. 

At the end of tho track fl men unlondi d iIii-kl- alccper*. and 
flD Diora put them in place ready to receive the rails as they 
wore removed fiwn tho iroD car* 

The rails were unloaded from the trains in qiHutity equal to 
half mile of track at a lime, and aleepera for the same dts- 
laace. Twelve nun nnloadi'd tiu rail', and tlie train 

nioved hark iheiie ».amo men reloaded liii*e riill.'4 upon ilieiron 
cam, w l.h li »i re u nt forvviud, with two horres to earh car. 
These lioraes traveled as fast as poaaible to ttie end of the track. 

The iron car feaembled in its propoitkMM an ordinary low 
4.wheelcd truck, and was furnislie<I with four roller* to neulraW 
iiie the friction encountered in pulling the rail* from the iron 
car iiiiil ilr iii'W^ ea' h li iigth in plnce upon the uleepeni. 
Four >;!' thine cuth re ii<r<l in getting tho rails to tbo end of 
the track, and the nn ihod of operating tbem was aa Mlowg: 
At tbe beginning of tbe day's work tbo four iron cars stand 
upon tbe track in frontof tho boarding car, tho track being 
dear to tho end. Tlio foremost car is taken to the pile of raiU, 
there loaded, and Dent (o tbe frontal onco. Another iron car 
ii" lln ii iMilli d forward to tako ita place. Uy ll-.i' lime that the 
ear lirttl forvsarded has been unloaded, the H'Cond car loaih d in 
upon the track immetliately liehind it. The lln't car i* then 
lifted up, with its side resting on tbe ends of tbe sleepers clear 
of the ndls, and the 1<iaded ear Is passed by it to be bandied by 
the tnick lnyer<. The fiixt car, on its return to the rail pile, 
meetn there a third cur loaded, and i-t aijaiii lifted aa before de- 
8crihe4l, and thi! loade<i car dr.awn for'aiirtl, h aving the third 
car ready to utart fi)r the end of the track. Brivfly de«cril>ed, 
the operations of thcfo cars condst of passing sihI repassing 
each other, in the mode described, between the pile of rails and 
tho end of tbo tnd^. Immodiatily bafalnd tho lonmid iron 
oar nt tho cad of tbo tnck «ra IS men paHiag on fls h^t ca 



and (tall-bolting them; these men do nothing; oIsp, Imt thrr i 

oblige*! to ki'cp pnre with lli.> layini; of tiir i li i„ nf-j., 

leave the track joiniit in tho p<»itiuu fur Uiu car coming b«lua4 

Behind the Ixiltera are 0 men distlibutlng tiwki 
mooly called 'spike peddleia.' 

Tbo mode of distrUntdng slcayen In America eri^astol Hit 
use of the term 'line aide oif the track;' that is lo My, that tid* 
of tho track upon which the line is stretched with whirh 

(.li'cj rr f! Ill- are nimie to n lini idr, iind i" K''"fr«lly tbertght-lniKl 
rido facing the track end, but which side is imoiaterial. 1\tt 
Hide opposite the line side is called the 'gauge side.' Tnck- 
qtiking is divided into joint* quarter, and ocolxe spiUsg; 

After tbe sis men deaeribed aa spike peddlers eone tee mm 
calleil lino Kpikcra, accompanied by A nipper, who hn'.ijn u;, tin- 
end of the sleeper with a bar while the spikes an- 1« in;; ilnvm. 
Tiii>e two men apike the sleeper uixm l ither m Ii nf ih* rd 
joint, but only upon tbo line side of tlir tr:i( k. Opposiiei^ 
two spikers and Uie nipper is a similar gan^ lo spOislhsjdMl 
upon tho gauge aide of tho traek^ flmt usung thegsi|gslO|lsei 
the nil ends the proper distance apart IraroedisMlyMia^ 
the two line Hpiken come the two quardr iknni and a nifiKr. 
and op[M«il«; to these another set of gauge »piker«. Betiioj 
these again are the centre Rpikent and nipi>er, with their pop 
sjiikers opposite, the duty of eitcli gang being exactly the mom. 

It will, therefore, l>e seen (hat the gauge of tbe tnck ^ 
faeea tested at five different poinU within tbe Icogihaf cMh 
pair of 80-ftMt mils, and is practically perfect. 

To I acli :!0.f<iot rail nro 1.") slceiten* tno feet apart fr irii c(i.:,-i 
to i < !ii;i', and upon each side of the track are li'. sjnki rs ainl s 
nipperi*, IH men in all, including all the line and gauge npikrra 
before mentioned. Tl>e spiking is, therefore, done in exact 
rotation by oao gang fidlowing the next nbcad to aahsperis 
similar positlaa cneh anoeasrivo length of nils. Behind tht 
gangs Just described nro six men and a Ibraman, throwing th« 

track into exact line, which completes the oii.j-ntii.n 
Irackdaying. To give an i<lea of tho iiiie<>d and prftisijo 
attained by this nietlxHl of trackdaying, it may be tUiti 
that during the month of August, 188^ 88^ ndlcs «ai 
complon d, tbo auurimom distance in aqjr ooo day h(iag4| 
milca. Mr. Donald Grant, who was in cherge of openOia 
at the end of the track, offered to lay, for tho memben of lb* 
iKiininion I'resa Aseociation, who visited the work in A irw, i 
1.H.V2, one mile of track in one hour. 'Ilio aaaociatiun remiiridl 
upon the ground for half an hour, and saw the coniplMii;>ii c{ \ 
hal/nmilo. After tbe track has been properly lined, Ike ««k i 
omU in order ia called anrlkdng , which eouials of ls«tii« I 
lumps, filling holes, and bringing the holes to grade, or u itw 
as possible (hereto. This ia effected by raising any low pc>n:uni 
of track iiikI n ' evlding tho ties with material taken from ',b« ' 
slope shuuldeni on each side. Tbe form of emtHmkmenl (bis 
made is called a rain section, and this last oponttiaBlcasii lb 
track in order Cor tbo tunning of trains. 

Briefly onmmariring, tbo tnMdc-laying gang comislsd (f: 
Thirty men unloading and reloading sleepero; nnieotnloU' 
ing slwpers from teams; 20 men placing sleepers lo ttctm 
rails; 12 men pidling mils from iron cars to sleepers; I't rifi.. 
spike peddlers; 12 men, bolters; A men, ninnen with iruactn; 
12 men, unloading and reloading rails; SI OMOtairfkantMaMiii 
nipper^ 7 men, linens ISO in ail. 

Beaiclea Ihtati, thnrn srn fifi trsms and Off Inamatms ililrlliili 
ing sleepers under the direction of two foremen, niakit* • 
grand total of 196 men and 70 horses in and coonecied wuh 
tbe bHsinen of tmoki'loyiiis." 

GREAT MAGSITtTDE OF NEW njNKTai (TtOS WIST OF THK MHBBnt 

All the railway buihling in the entira United Stalea up ts Ibi 
end of UB6 icanllod in putting • lOHdlcr Bonbarof aflis h 
opcnltoB tlum mo wpiwHid kytbo Bbm bailtw«t«l(hs 
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msw ooxaTRvcwoN west op the Mississippi. 



den 



IOhMppI in eight yawii. Sneii tabon would hmn lw» in- 
poaible iftho int1tienc4>0 hy which.thejr wera aiuUined hod not 
been of corresponding tnnpiitude. They wore largely apccu- 

liitive, lnU al)* i Imscil, in grc«l niciuuro, <in a k-gitiniate 
demand for additii)niil railway facililiee, vrlitoh grew out of the 
enormoiM westward emigration of native and adopted citiz«na 
•ftar the {Moio of 1S73» and iia main oontiDiuuicab diuiag a 
period when the mrplus pradada to be tnuwported esitwaid, 
the merchandiao and builJiug initcri.tl tn li<< takrn to no- 
meroua oettlenients, an<l the local iraffif ilevi'lojHd, rapidly 
incroa««d. 

Id the group of nortb-westrrn states tlic cxii.isif iou waa ap- 
pnndiBatefy u foUovK— 



•wtorifn. 
... 4.779 
... 9.0W 
... l.OSt 

Dakota 400 

Wyoming. ; 003 

MoalMML..-. .... 



Mil<«« at 
•adoTlNI. 

a.m» 

6,019.11 
4,710.89 
4,4.^ 21 
910.72 

28.070 21 



IncrtaM. 

S,M7S0 
2,011.11 
3,062 89 
4,054.21 
317.72 

Uia.4a 



14,(159 21 



10.414 

In the group of aoutb-WMlcm alalca the iucreanc w.ih ap- 
IH'iMtiiimtll'lT frrtlOTfi! 

NUmat 

«n<l of\m9. 

3,740 

eo3 

Tow ijm 

KatiKu, I^IM 

Colorado 1,1M 

Mew Mezioo. IM 

bdlaaliiiittoiT. tn 



MikHaat 

end or iwr. 

5,622.33 
S»34808 



lt.6 



9W.aT 




U,MI>.1« 



In the granp of Iteilo Om laeNAM «M iVpi«dDiatoly 

as Ibllows: — 



UHouaat 

cud oTUn. 

Wasliingion Territoiy 212 

Oniijon.. ..„,.„,,.,,,..,,...... . I'Ti.) 

CUiromia. 2 -Mi 

Verada. 7:1) 

Ariaona 183 

rtah MS 

Jdaho Tenilaijr m 



4,408 



MOMMBt 

end or IM. 

1.005 00 
1,2C7 -tl 
.1.854. 7« 
9M.18 
1.058.96 
1,144.97 

9,9U.4a 



793.00 
07141 
l,4iS.70 
238.18 
87«.g5 
S8t.»7 
669. 2R 

6,M7.45 



aOHPAiraB TBAT OOiltrrBOCTKD RASLWAYI » XBUI OT THB 

GBocrSi 

Hm gigantic aeale oo whicli impottntt aompniw piofidcd 
anonnotn additiotn to milMge It fnoatnited bjr tbo fluA that 

•cvornl of thrni had BSV ooiutruclion advnncrd under their 
Bu.tpiccH in ihrcdof the groiii>?. i^iiiglo state or territory, 
and not evi n siii>;ln gmat roniliitiivtinii* of states and territodee, 
aflTordcd a aufficienll/ extenaive field for their 

Tbo Kortlieni Faeiflflb in building to Am 
tnivened Uw Ftoiae ilatai, wUle il ma eomtradinf bnuelict 
or eonneetiooa In the ntntb-WMtom italea, and foatering eaat- 
em exten«ioiH in the group of central nortliorti Btales. In I'sSO 
tlio average nninl>cr of miles it operated was 722. and iu 18)H) 
it wan 2.718. The total len^'th of all its lines June 80th, 1880, 
was 2,808.31, and during 1»86^ additiona of cooridenthle 
pgnificanco ware mad* to ita igratam. In Mandi, tSBS, it bad 
a^TtUailaaof maia Boa niiAl/WU inileaoriaBnad linaain 
oparadon. Hie fneraaao from 1880 to 1888 ooni&ted chiefly of 
new inileiij;!! f. mi'tructed during the ninth dwade, in three 
groups, and tliu ujvening <if the principal portion of its main 
line, in 188.% wiia a leading railway event of that period. 

Tbe Southern Paoiflo completed a Uno in 1887 which opened 
vp eoDnaetioiii betUMB nottbem OaBAmU and aootlieni Ore- 
gon, and ft tlB lahed « aorthmous nul routo between Portland, 
Oregon, and New Orieana. This line traverses three gmup*. 
the Pucilic 0)iwt, South-weatem and Gulf, am! Mi»(!i«sip[ti 
Valley. The distance is 3,241 milca. A Inrgo portion of this 
line, togrlhcr with a number of branches and eitensioni?, were 
4»Qalnicted during the ninth decadal tho road being extended 
from Bontt i eaele m OdiAraia fbrmgb Ailaona and New 
Mexico, to E3 Paso, where a connection is nindc \viih Tp.xas 
and Louiaiana roada, leading to Galveaton aod Heif Orleans. 



A large proportion of Ibeir mlleaKO waa put in operation ainca 

1870, and, liko tin- onwiiial Soulhi iii rai ific. it luu* l<een lea.*e<l 
' to the Suuthi rii I'm Coinpan) , ' imrtiTcil uiidtT the law* of 
tho slate nf Kculuckv in 1884, «lii< h oitilrol^. in atldiln.n to 
the liniw naoicd, tboite of the Central Paeilic. At the cud of 
; 1880 the mileage of iu Pacific s}-8t«MU was 3,138.96, and of iU 
Atlantic qratam, oonaiating ^iefly of ila Texaa and Louisiana 
raada, IJBOrJBS, a toUl of 4,M8.SS. In Harob, 1888, the reported 
length of iln rail lines nns •i'.i7f< 2:>. 

Another cunipany which lio^N u very prominent rank among 
tii<w tlim built railways in three gnmps during the ninth do- 
cade is tlte Atcbiaon, Topeka and Santa Fe. It waa said of ttiia 
oompanjr ttuK H leoeived dnrfng • reeant year a larger sum' of 
money applicable to new nulway construction than bad aver 
previously been obtained by any other on^animtion. It la 
deeply inttTCOled in a tinndM r <,f leased and auxiliary ri^ails, 
some of which are operutol undi-r their own or^nibititins. 
During late years it has expanded ita system through the 
aottth-weatem and Facifio atates^ and alao bjr an exteoaion to 
Ohioago throogfa the central group at norttiera states, witt 
eitiaoviUaaiy rapidity. In 1879 it operated 1,187 miles of 
main lins and bmnchee. In the early part of 1888 it owned, 
)i;-a.«ed, controlU'<l, <ir wa.-i part nwtuT of 7,37-1 niili s of niilway, 
cUuwitted as f(jllowh: Alchiaou aystein, 2,080.85; .Southern Kan- 
aaa system, 9,'V)..')0; Sonera system, ;15U.1!>; owned jointly (ono- 
luUf mileage), 118.78; sundry linea owned entirely or oontrolled, 
lnela&« the Ghioago. Banta Fe and OaBfbmia, 4SSMi Chi> 
cagn, Kansas and Western (ull in Kan.■wl^), 908.16; Qulf, Colorado 
and ."^imUi Fe, California Southern, California Central, ar>d other 
roads, i.'.i'i .Vtlaiilic and Pio ilio, onlruUed jointly O.io 
St. Louia and San Francisco, 'J18.80. Tl>e principal portion of 
thelnoreaaed mileage wa^ ctinstruetcd after 1S79. It represenls 
aumaraoa extenaions in Ifanma, inadint on the weat into Col- 
orado and New Mexico, and thenee thrauKk Ariamia, iqr tiw 
Atlt\ntic ami Pacifif, into Hoiithrni California, with a hfaach 
leading inl.i norih-wchli'in Mexico, iiiid a clo*c coimection at 
El Puao with the McxiC4iri Crntr.o, xvliilo iriiiu (li.i'.i rn Ksnsa-sa 
line (the Oulf, Colorado and Santa Fe) was constructed that lead* 
thtottgh the btfan Territory and Taxaa to GalTCaton, Texaa. 



THAT I os-Ti:t 'TKU RAIl.tV.lYS IX 
QBOl'I-S WtiiT OF TIIK UUSUaiPPI. 

Several companies conatmotod rmlways in two of tbe gronps 

west of tho Mississippi. One of thetto was the Union Facifio, 
which greatly enlarged its mileage, partly hy |)urehaaea or con- 
Hiili latiMnK, and jiarlly hy huildinp, during the ninth dccadi*. 
Tho average numlM-r of miles of ro.id oporftt<."ti hy its system 
was 2,706.30 in 1880 and 4..M8.13 in LSSr,. Tho reported length 
of il4 lyalem in May, 1888, was 5,1348 nlile^ subdivided as 
followa: Nebmaka divlaion, 898A; Wyoming liiviaion. OfSi 
Kansas division, 1,200.0; Colorado division, 844.7; Idaho divi- 
sion, 1,019.4; Salt I^akoand Western, !)7.2; Montana Union, 61.0; 
Utah Centr.il, l:s- Uiah and Nevada, 37.0. Tlic hraiiclics or 
extensions conslructeil include lines located in Wyoming Terri- 
tory, Colorado, Utah, Montana, Nebraska, and Oregon. By the 
conatruotion of the Oregon Short line, more than aix hundred 
miles in length, and a connect! oo with the Oregon Bailway and 
Navigation lines, it st^ured an outlet to the Pacific coast inde- 
pendent of that afforded hy (he Central Pacific, and hy a com- 
paratively short extension of a line it c(introls in south-winlcrn 
Utah another Pacific coast conneclioti may he secured by a 
junction with the line of the Atlantic and Pacific 

Other companiea extended their systema in more than one 
of the groups weat of the Missi.'vippi, but fheb operatlona will 
Ixj more particularly rcfcrri-d to in ci ■nnrctii>ii with ti c neW 
ConMruction in tlic group-i in winch tluy made (lu ir principal 
additions to mileiipc. The list includes the Clucaj;o, Milwaukee 
and St. Paul, tlie Chicago, Hock Island and Pacific, and the 
lOaaouri Puific. 

NFW (TN.*TKf(-nON I.V TIIK NORTII-W»STEnS STATES. 

Tho new conslructiuii in the north-ne»tern states consisted 
largely of enormous additions mnds to tbe mileage of great 
systems radiating Iram Chicago, or St. fkol and Minneapolie. 
Their growth baa been ona of lha raarrelaof flaodam nilwaj 
loHtory, and at no period waa tiiair azpaiiBOD moia nipid than 
in the ninth decade. 
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NEW CONfimUCTIOK WEST OF THE MISSISSIPPI. 



Th« length of tb« Hum owmd and openud by the Ghicago, 
MilwKakfla and St. Paal in VadraMy, IBM, mi offldalljr ra- 

porUnl to be 2,251 niileB. The total number of mile* nf single 
track, main line, at the i-nd of 1S87 wa» CGCSMTi. A largu per- 
ccntap- (if this iucrcuM of S,418.9.'i luik;* i'uii»ii>tii of new liniM, 
located chiefly in ihe group of Nortli-westera etatca; but one 
important bmnch, the KansM (Sty extension , extends through 
Miiwmri, while others wen in Wiaoooiio. The mileage of tbia 
eystem is np^cially large in Wieeonain, Iowa, Minneeota, and 

Piikola. 

The Chilli^) auil Norlli-wMtcrn in Marcli, Lvi-S, operated 
4,101 iiiiliH (if it« roads and controlled l,:i.']M inilcit uf the Chi- 
cago, 8l i'aul, Uinneapolia and Omaha, 728 milei of the Fr» 
BKmt, nUMm Md MiMoari Valley, 77 nilaa of Wyooibig 
Central, and 107 miles of Sioux City and Faeia^ the total 
owned and controlled being 6^7 mllca. At the end of its 
Csiiil yi'jir, oil Miiy Slst, 1880, it owiiod imd cuiilri iIIliI -.'illl 
luilcti. Tho increaM of 8,834 iuile«, aUhoUt;h conipojied partly 
of arquiri-d lines tliat wer« completed before 18^, consists 
diiefly of linee conatmoted daring the oiolb decade, iodikling 
nameroas brandies and extenatona, in the gnop of noxih- 
wcstem Btatos, One of the lon^mt of the tum VMm U the 
Fremont, Elkhnm and MisBouri Valley, whieh extends to the 
Black Hills. 

The length of lines operated by the Chicago, liurlington and 
Qoincy un January l»t, 18l», waa 1,850 mllee. Bjy ponbaaca, 
eonaolidaiion% and new oonatmotion ite agraleni wae greatly 
I during the ninth decade. In llardt, 1888, ita eyatem 

2,0C1.08 niilca in IKiiiois, Iowa, niul Miifsoiiri; 2,738 
miles of tho Durlinj^ton luid Mi^^nuri liiviT Knilroud in Nc' ' 
bropkn; and it controlled inton*!* in oilier companies opernte*! 
by their own organixatiomk These lines comliinetl, reach Chi- 
Mgo oo lha eaat, St. Fanl oa tta* north, Su Louis on the south, 
Oheymt^I'VBver, and man west wo poiala in Colotado on 
the weaL Tho rapidity with ulikili msa of lh« eitenaiona, 
particularly th<>«^n leading into Ootowdo and Minnesota were 
constracteil, and thu cUi'ci of theae extensions on prc-exixtin); 
railways attracted much attention. The new cnnfttriu linu in 
1887 cooaialed of 8 niilea in Uiaaouri, 439 in Nebraslc*, 34J in 
Kanaaa, S4i in Ooiomdo, and n in Wyoming. 

Another qratem greatly expanded doling the ninth decade, 
by new eonatroction within the territory embntccd in the 
grpape of north-western state*, is that of the 8t. I'ltnl, Minnc' 
apolis and Manitoba. At tho close of 1S79 or early portion of 
ISSO it operated M7 miles. In March, 1888, it liad in operation 
a;6aS.44 mike. Tbia increaao of more than S^OOOmilcaia made 
np chiefly of new eoaatruetloa. The longest of the new linea 
cxtnnd-t from eastern Dakota to wwtem Montana, and work 
upon il w.iK advanced with extraordinary rapidity in 1888-87. 

Tlio hull: of the new cunslruLliun in the iiorlh-w extern 
group, dnring thu ninth decade, was advanced mainly hy 
parties identified with Uie syttema named above, and the 
Noctbem riadflo. There was, however, *eoneidecahleamo«wt 
of new work drae by other parties, either Ibr the development 
of loc.il intert^t.i, the creation of new system*, orthe increase 
of the mileage of other fyatema. The Cliicago, Rock iHland 
and I'acific controls a conniderahle amount of niileago openi'd 
since 1879 in this group, but its most active theatre of oxpan- 
alon waa in the aoulh we ate t n groopi. 

One of the most important new qraiatna opened in the graop, 
extending into adjacent groups, ia the Chicago, 8l. Paul and 
Kansas City Kiiilway, formed by a conwdi^lntinii cf the road 
formerly iH'aring that name wilh the Minnisola ;ind North, 
western. In the early part of 1888 the length of the coni.dli. 
dated linea waa reported to be 8S7 milaa, nearly all of which 
waa oraatraetcd alter 187V. 

There wee aconaideraMeamomit of new construction daring 
the decade on braaehea of the Burlington, Cedar Rapids and 
Xorlhcm, one of which, the Cedur Uujiid-", Iowa FhIIa and 
North- western, had •13») miles of rtjad ujK iieil in 1M*)\ '81, '82, 
'84, '8<'t. Other rowls ojM5ne<l or extended during the decade were 
the Duluth and Ircm Bangs, leading northward from Pululh 
to Itower, in Mlonieola, 86 milea, opened in 1888; theBnrifaiF 
Ion and Western, 70.70 milea, opened in 1884; Des Moines, 
Oneola and Southem, 11111 milea, opened in 1884; braochea 



or axtenaiona of the lIinneapoiliaaad8t.Loai^aada 
of comparatively abort Unea. 

Tho work of the derade hax left a ]>erinanent iniprih. y,^^ 
the north-western utato)", llio approximate K^inn in tm^w^J 
mileage from the end of 1870 to the end of 1887 l>ciiig tfig; 
miles in Iowa, 2,011 in Minneaota, 8/)82 in Kebcasks,\OHja 
Dakota, 217 in Wyoming, and 1^8 In Moirtawa. lha Inim 
amoonlof baUdin(in«qrringloiteteflrt«rilwyiD tbe^ap 
appeara to have been in Dakota. Ra MHttem portion 
lK>cn supplied with an extennion of the 8t. Paul, Miiui<«ijo-u 
and Manitoba, and niimeroud brani hcH of thai riiad iDd 
Northern Pacific, while its southern j i rtiun is IniTcnut |jf 
numerooa braaehea of those roads and ostenaioDsof ibeQt 
eagOk MHwankaa ud Si. Fanl, Ohieago and Hortb'WMtini.aii 
other systems Mootans, which bad no nulwaj-n U-forc lao, 
is now traversed by the Northern Pacific and an txirntictKir 
llie St. run!. Minneapolis aiiil .Munitoli i, and rcai lini |, , 
branch of tlii? I'nion Pacilic. XeUraska was made Ibetbestn 
of a lai^e amount of new construction by oompaaiaf idoililei 
wilh the Chicago, Borlingtoo and Quinqr ^gritem, and ahe I9 
eonpaite idenlUed with the Chicago and Vorth^aitem 1bi8> 
way system. Considerable additions were made tn the niilng« 
of most of the great aystems by whicli Iowa is traTenni, iad 
some impottaomew iMdi were oonatitieted. 



Ninr COXSTUIVT10.S I.V THE BOLTH'Wmm mm 

The paiticolariy active theater of new eoneliaolieawiatti 
eooth^wealematateeandterritoriee. Verioaeeanaeaeoniribai«l 

to this result. One was the initiation of a nerirs of cn[er|iru(t 
whieh had northern, north-eariiern, and n<>rlh-wt«.tern Jlpxirc. 
as ohjeclive points, and the construction of connecting nuUij 
links within the boundaries of Mexico, whit h were unlet Um 
direction of American capitalisU and managen. Ctbcnim 
the growing importance of Kansas City aa • tnlBo eentn^ lal 
the increasing diapositioo of a portion of tho popaItti«a it 
Colorado and other ftatis to seek an o'ltlct for Furji'ii- a^rj. 
cultural products at gulf ports. Tlicre was sImj a gruwioj 
desire to hasten railway development in the Indian Terriuin, 
an increase of the commercial importance of the cattle Ind^ 
whieh served aa aa incentive to aoroe of tho IMW ftiaiiaillm, 
movemanta in n vwielf of dinctioo% aome being towaidiVsv 
Orleans, and efheie towards Kaneaa City, Galreston, or IL 
I.<iuiii; modincations o( political, induKlrial, (inaiKsul. aaJ 
speculative conditions, which hod the general cllect of redirtvi- 
iiig to the south-west energetic forces temporarily dirtii«l 
drom that region by the dvU war and auooaedlng eveoli; uit 
belief that Ifaare warn Ibwer natnnl obeUdn to < 
and operatioD of mllw^ya in many portioaa of the 1 
than in more northern dtatricts, in which it waa 
eiieoiMiler rogged inowtitiiin.s and ini'lt ]i:i. iit m ;i-cfU«. .\?iilv 
from these cooatderationa is the immense area embraced witliis 
the aouth-westem group, and fbo ehlMctliaMi, aa part of 
Kaaaai^ in whid elate iherawaa nvaqrlHie uioaatflfaiv 



One of the moet important enterprises in the sonth-werf, iliti 
attracted attention during the early years of ilie ninth dectd^ 
was tho eiteiipiun of llie iineti of tin: Ti x:n sml I'acilic. loUH 
its Kio Grande division, GIO niilea in length, w;is opened, ioJ 
in the same year the New Orleans division, 374 miles, was coo- 
phited. Ihe Sottthcm Dadfic, wboee operations have alns^; 
been reilwred to, readied El Paeo la 188S, making there sjw» 

tion with tho Texas and Pacific, and connilrling arrangfirtnt* 
for the extension of its ^ystem into Teia.i, and f ulfc.e<]neiil!T to 
New Orleans. Other im|>ortant features of the new co^>tnl^ 
lion in Texas consist of extcnsiooa of the system of lbs Aldtt- 
son, Topeka and BMlln W*, wfaiab lutva already 
dia cu med in reCaieneca to tho openrtiona of that 
Soon after the eompletlon of tbe Tnraa and Fisdflc it was md* 

porarily attache! to the Mii'smiri I'.u illc fystem, to fi. i" 
Texas and other j>orlions of tiie wiulh-weat, es|wcially Kiuk^', 
very large additions of niilesgo were made during the cmti. 
decade. While a number of them oooaiatad of liam leseedu 
eooaolldatcd, they aho ineinded mndi new eonabnMliw,ml 
in general terms it may be said that the Mlaaowri hdlk A* 
Southern Pacific, and Ihe Atcbiaon, Topeka and Santa Hi w* 
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three of the greatwt railway bailden in tbo aoulh-weatern 
gRinp doling ttieJimt tight yani of IbeniallidaaHte. Ofthe 

W!HSCI K1 rAi lKlC KXTFSSIOS8 AND IlRANfUEB 

It waa reported that it bad constructed in 1886 new lines located 
in the sUtea of UtMOuri, Kanaas, Nefanulu, Artcaoaaa, and 
Tuaa. DiiriagtlMyearendiagDeaeinii«rU<1866,ilbMlcoai* 
p1«l«d aad put in opentloo 917 mttet, and thora wai tli«n 
uudor iMii>tnu li(m uiifiniithed 7SB nilex. llic roportcil inMi- 
timi to liic Miisouri Puciflo system during 1S87 WM 2,137 
milc«, excUiAtvo of tho I.ittic Itoek and Furt Smith, lOflliloit 
■o^uired and oiMialad as na iodepcadMit propoity. 

On* of tho aott injwrtaal Of Am Mtonriooo Of (bo Itaoori 
Padfie tymiua cootpiolod la IW ontMoi ooitom Oohndo, 
reaching Fuclslo. Ila otber new linn won mmerom, moat of 
thoni cotisintin^' of short hrnuchM in Eansaa and clRcnheri'. 
The Missouri I'antic system is one of the laigest in the country. 
In March, 1N<S, it opcrattHl 7,(>1-'' niilcc, riawiiied under the fol- 
lowing heads: Missouri Facilic, niloas St. Louis^ Iran 
Moufaiii oad BoollMin, 1,144; Vort Seott, Wiebite and Weilp 
oni,n^ llisioori, Kansas and Texas, 1,C11; International and 
Great Korthern, 825; Central Branch Union Pat-ific, 897; other 
liiir!>, 4(>.'l nii'et. A^iidti fnmi liic main lines of tlie lemliiiK 
portions of tliu Hvistcin, tho uiilcago couiai«ls loigely of ronds 
oonslrncled after 1879. 

Another toad tb«t ongngod ostomiTCiy in new oomtmetioo 
in the eooth-wast at a eompanuively reoeot period was the 



ISLAND AND FACinC 

By acqulKition and eoostracUoQ it aecnrod important liuea 
leading tlirtju^h Missouri to the bord^ of ICanaaa, and exten- 
eive lines leudiiig through that slalv, and soutlicra NelirMHlca, 
were construc ted by the Chir;<(;o, Kan«a« and Ni l«ra»ka ICiilway 
Company, whioh received »uli»titntial fiiianriiil supiwrt from 
the Chicago, Rock Island and Pacific. The reported amount 
of tiade-laying, in connection with these enterprises, in 1887, 
wot 6M inUcii and adiUlioiial oooatnioUaiii leading lo Ooiorado 
onlhowai^MMl lbiw«h 1h» bdioB TmStatj on tho aoutb, 
WH natidpatodat Ibo end of that year. 

oTtiER KtrrH'WtsTBBx aYvmM. 

Another system constructed throughout since 1879 la that of 
till' St. Louii", Arkaca.is and Ti-xiis. I(fclinc8 extcml thruuj;h 
north-eii*tern Te xas, fi^nia)! portion of north-western Louisiana, 
from the south-western to the north*eastem portion of Arkan- 
MB, and tbroo^ the aoath-eastan portion of Hlaaonri, and it 
waa reported In April, 1888, that (heir BfgitpAt length waa 
then alwmt l,i20O nii!e«. 

Tho St. Louis and .'^an Knincisco system wss mnterially en- 
largT-d. .M llie cml of 1870 il-i lino of rnml r.ii:-i-t« d of 327 
miles from I'ucilic, Mi^uri, to Viniln, Indian Territory, and 
a bmnch from Pierce City, on main line, to Widdia, ganaai, 
SSf miki; total, £64 nilei. In Marrh, 1888^ tbo conapaay ope- 
nted 1,448 mike, located ia Indian Ttenitofjr, Hiasoori, Tma, 
aad Kansas. T1)o innnaie oonaala ebioHy of now liaaa eon- 
stmcteti after 1K79. 

In addition to tliesp extensions, the 8». Ix»uis and Ban Fran- 
flieoo united in January, 1880, with the Atchison, Topcka and 
Santa Fe in a joint and succcaaftil effort to promote tho eon- 
•troetion of (bo Atbintio and Pacific Bailwajr, wbieb, fagr oan> 
neotion wi(h the Southern Pkcific, formed a new throngh route 
to tlio Parific coast. Tlio total I<'nj.-lh of the lien s owned and 
leased by the Atlantic and PaciQc on December 31st, iSvSil, was 
931.(15 miles. 

A notable feature of the construction of the ninth decade 
was tho exceptionally lai^ge amotmt of now miteago on nada 
leading to or from tbo gnlf of Mexico. In addition to tbo 
Onlf, Cblondo and 8an(a Ve, already referred to as part of (bo 

Atchison, Toprka and Santa Fe system, the 8an Antonio and 
Aransas Pace had in operation in March, 1888, several hundred 
miles of main lino, mo»t of which had brmn completed in ^Sii7. 

The ICanaas City, Springfield and Memphis built 282 milea of 
nad la 1884, leading fron l^iringleld, Mlaaoari, to Xompbia, 
B forms part of a (hrongh line now extending from Kansas 
City to Birmingham, Alabama, from which point a railway 
extension to thegnU of Mexico is projected. 

A combiaatioa of roads leading from Denver Gly to Fort 



Worth, and from that point to Galveston, Texas, or to Vew 
Orleans, cianrneneed active operations over tho entire system 
in April, l.'iSfi. ll forms a through route between Denver and 
cities of the gulf coast. Portions of the road were openeil at 
variona periods since 1880l It waa estimated that the length 
of tbofhroo^ rooto belwoaa Denver aad Galveaton would bo 
abont 800 milea. 

The Denver and Rio Grande system, of Colorado, on .i.uiuary 
Iht, 1.S.S0, coti,<i>toi uf 310 iniie.-i. Iinporlnnt e.xt^^^■im^.^ were 
comploted durinj; IttSl), which, with adilitioiis completed at 
late periods, including tho Denver and Rio tirande Western, 
made tho leqgth of tbo linaa in operation in March, 1888^ 1 j684J 
milea. The western terminus eif the Denver and Bio Grande 

extension is at Opien, T'tah, « licrf n connection with the Cen- 
tral Pacific is made, and a new throii);li route I'roin tiie .Missouri 
river l<i C^den >M>>< formed durin;; tlie niiitli decade by tliis com- 
bination aud a clc«e connection on the cant with the Chicago^ 
Burlington and Quincy system. In 1887 contracts were let for 
abont Ml aiUea additional oxteosiooa of (be OeaTer and Bio 
Qraade ayatem. 

\ new r<;)ad opened in Colorado the Colorado Midland. 
One himdre<l miles from Colorado Springs westward were com- 
pleted July uiul in March, I^SS, it had in operation 
221 ntilcs, extending to Glen wood Springs, exclusive of a brandi, 
17 milea in leaglh, leadtag to Aapon. 

Other nada wen eoaabnded ia dio aoallMPettem group 
during the niath deeadob and awnonoa bnanbeaor extensiona 
of Urge systems wen bcdlti 10 wUdi paithwilar rsfcrence bat 
not been made. 

nw ooMRBOcnoir ni tbs picmc nam 

A eoneiderahle portion at (bo new oonatnution ia (ho Faetto 
sutca, during tho abMb decade^ baa abeadr been inddao(al|y 

referred to, as it consisted of extensiona of tbo Iforthem PadAo 

to the Pacific coast, the constmction of the Oregon Short Line 
by the Union Paciftc, material additions in (ialifornia and Ari- 
zona, to the systems of the Southern Parifio ami the Atehistm, 
Topeka and Santa Fe, and the Denver and Rio Grande Wealera. 

Tbolaifaatanooataf aawoonalrndion bjr any other di^le 
company waa probably completed by the Oregon Railway and 
Navipition Company, which, from 1879 to September Ist, 1886, 
added C'T) nuli-n to tin) length of its linc^, cliielly in Oregon. 
Much of thta mileage forms the northern outlet of the Union 
Pacific system to tho Puciflc coast, from HoDlblgtOn, (ho WOi^ 
em terminua of the Oregon Short Lino. 

Other' new oonatraetion in Oregon embraced worit on tbo 
following lines: Oregon Pacific, about 58 miles completed tip 
to end of 1887, and about 106 miles then under construction. 
Portland and Willainetto VaUer. ebont 18 adka eonpleled ia 

1S87. 

In Washington Territoo' the new track laid in 1887 included 
47 milea on tbo Spokane and Falouae, and S8 aiifca by ibo 
SeaUle, Lake Bbon and Eastern. 

In California tho new track laid ilnrtnj; tl;e ninth decade 
included the following: 1121 iniles of extensions to the Atchi- 
son, Topokft and .Santa Fc system in 1887, in adilition to other 
extensions in preceding years, one of the most important of 
whidi was the California and Southern, 210 milea completed 
ia 1885; Dradie and Benton, 88 milea complelad ia ISBS^ Cgtaia 
and Lake, 9S milea in 188S-W; Nevada and Odilbmia, 81 milea 
completed in 1882, 8 miles in 1S«7, and 47 miles then under 
construction; Parific Coa.*!, fWi s miies constructp»l in 18fl2, and 
14 miles in Ifs'-T; San Joaquin and Sierra Nevada, 39.6 milea in 
1885; San Pete, 83 miles in 188% Sonoma Valley, 21.60 milea ia 
1882. On \-aiiona branebeaof the Sontbetn FmUIo ^fsten, ia 
addition (o the oonatitMtion of pntkno yoaiq, abont 907 milea 
of track vrere laid in 1887, and It bad then nnder eonstniction 
about l.Vl miles. 

In Idaho, in addition to the branches constructed by the 
Union Pacific previous to 1887, tho truck laid during that year 
included the following: Cosur d'Alene Bailwi^ and Navigation 
Otanpaajr, IM Bilaik aad 10 miles nnder eonatnetkm; Idaho 
Central, 20 milea. 

The additions to new milea^ in Nevada included the follow* 
iuK'. Carvon and Co!<iradn, 2'.>0 miles, opened in 1881-0^4^; 
Nevada Central, 83.5 miles, opened in 1880. 
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Vtm ooMtraeUoo in ArixonA includcf, in addition to the 
■uikago whieh fi>nns part of the main linea of the Boulhero 
IlMiiq, aod Adnlio and PmUc^ tiM fbltowiac: AitMiM Mb^^ 



eral Bell, Sd m\\o» ot track laid In 1887; Mnrimpa nnd Pti„. 
nix. 81.93 milea iu 1887; Praacott mad Arixuna Ceouai n 
nilMin 1886. 



EXPANSION AND CONNECTION OF RAILWAY SYSTEMS. 



^^ABILY on account of the large amount of now conatnidion 
X inooioled hy single oi|Boi»tioni^ aapecially w«at of the 
MiaiMppi, and partly on aoeount of nuroerona eooaolidationa, 
tlioro wan a rciiuirkuWc iiicrcaiici in iho niilcnge <>( many of 
llio milvvny Msti'nu of tlio Utiit<-il Stiilca during llin IH'riml 
from 1S7'.' to 1S,SS. Eifccjit in u fuw incl.inciw, in wliiih liivro 
were (ipci'ial canm>» for disruplioaa, gains of varying aigniOcauce 
were univcnuil aniot^ powwfnl Mid praqMnraa companiea. 

While tliia ci>anR« xnf p r o g i e w jug aauly «U Um nilwajr 
com pan! <n rnguged in the througti movcmenta of dlffimnt re- 
gionM iiicrcasctl ll>c cliwcnca* of llicir cotiiu-i lifn, tn «ti extent 
that niado ttioni, in llio ap;ri>gatc, one Hysleui in a fulii-r Kensu 
tlian at any fornipr period. A londcnry towani the removal of 
obaUcloa to tlie free interchange of traiBc continued to gain 
■liMStii for WMne yeanb «id mudi wm done daring compara- 
tively recent perioda, ligr tlte praoUcal ■faoliUon of iMMljr all 
exceptional gnugps, and tlie Tirtual ealabTiahraeDt of a uniform 
national standard <if 4 feel ft iiKhes mi many r miiN, iinil of 
U)o intcrchangealilu standard uf 4 feci 'J inches on many other 
roadii, to faeilitate th« ooii««oiaot Hid waiiiuakMl inlMcbkoge 
of owra and traffic 

Daring 1iheint«iTal from 188010 1888 tanay of ttie narrow* 
gaoga roads were clianged into standanl-gauge linen, or a thirtl. 
rail laid down, which suppH«d a atandard-gaugu track, and 
nearly a!l the hdiiIIhtii iiiiea wliich formerly maintained a 
5 fiHit gfiiigo narrowed their tracks so as to make thorn con- 
furm tu the standard gauge. 

Xbe last-named change waa effiBctod ohiafly during (he months 
of aod JwM, 1888, and tha now ataadaad gmanltjr adopted 
traa 4 iMt 9 loeb«k wbioh ia Iho itandavd naad on Un FannqrI- 
Tania system. 

Tlie lint iif roads that iiartiei|.jite<l in the movement include 
tlio Atlantic CoMt Line south of Wilmington, North Carolina; 
Richmond and Danville; Norfolk and \Ve«teni; KaM, Tennessee, 
Virginia and Qooq^ Louisville and Kaabville; Maabville and 
GhaMaaooga; Cincinnati Sontbem; Alabama Great Soulhem; 
Western and Atlantic, and various other tributary or connoct- 
iii;^ Hill f, tliat traver>n distriit.H w>nth of lliu Ohio and Potomac, 
anil run', fi t'le M i».-:^-iijiiii- The lu w urder of things nece«ei- 
tated a change of locomotivoa and cars as well as of tracks, and 
tlM eiMtof the toquivad movements was roughly estimated at 
aa «*«ng» of abont 9180 par mil* for 14^ miles, or 82,100.000, 
and on a namber of Unm more than hiUf of the outlay was for 

(^ongeti ill tliC riillinf; (-toek. 

Several important, roadn traversing districts adjacent to those 
in which the standard gunge waa wloptcd in 1880 hod pre- 
viously conformed to it. The Mobile and Ohio, for instance, 
otHaptelad ila change of gauge in 1885, and the roads of the 
Saalioard Air line, and of the Chesnpealce aad Ohio ajfitm 
were previously of the standard gauge. The change of 1886 
wii", thiTifure, iiere-'-ury tu f>t;ilili"li a Uniform gauge among 
tho .I'lulherii liiir:', :i* well in ti> miike iho standard prevailing 
in the Southern htati n eonfurni to the gauge adopted in all 
other portiona of Uio couoIq'. The leading reault of the change 
was indioalad by the statement that, in fiooaequaBce of it, after 
June SSd, 1888, a pasaenger or fireight car onuld leave Portland, 
Mwne, or Portland, Oregon; flan Francisco, Chicago, or any 
prominent railway centre, and traverMj wiliiual change of 
trucks or bulk every mile of southern road leoiling to New 
Orleans, Texas, or Florida. 

Another aet of new improveiaaats which provided a malarial 
inereaaaof bdHrieelbrfailerehaa^ngtraflo at leading oenlree 
was the construction of a number of belt railways, or roads 
leading between different railway stations and depots alter 



One of lha Cilaaaes of the intereuie-comiaaroa act win 
sunubly praveot sundry obstruotiona that warn oowianq^ 
created before its pasaage. It providaa that "every cooaga 

carrier snhjeet to tlio provisions of this act shall, acoordiiigto 
their respective powcj. afford all reasonable, proper, ind equl 
facilitieH for the inten liange of tralhc l« lwecn their rccfiectiif 
linos, and for (ho rocuiving, forwarding, and delivery of JMaai> 
gers and i>ro|tcrty to and from their several lines and Uhm 
connecting therewith, and abali not discriminate in their laiti 
and charges between endt connecting lines; but this art rfuii 

not ho con.«tnied as rejjuiring any nuch common carrier Inpt^ 
tho use of its tracks or terminal facilities to another earner a. 
gaged in like business." 

Making due allowance for tha oonditiona to wliich the qpait 
fyingclaoaa cited alni** ia appUoaUe, and foraibv«oaipat» 
tively short roads which aioJaoiated, all the American milwsyi 
may be said, in an important sense, lo lie practically one lyatcm 
for the transportotion of iierhniii ami |irii| eriy between tU lec- 
tions of the I'nitcd PtatcK, and il.i eflicirncy is increased bjMhe 
fact that it is composed of many minor systems, varj'ing in the 
length of Unea they operate and control fh>m a lew buodni to 
more Hian seven thousand milea, each of which has poaoW 
businam incentives for the pcrformaooe of iM porlioa of ajoin 
task in the liest pussible manner. 

Tti<- lumnul repiirtof tlie inferBlate-comnirrce nMii[ii>..i.in^ 
dated December 1st, 1887, says: "The railroml tnile.igouf Uk 
United Btatea, computed to the close of the fi« ul year lOS^of 
the compaalM iHpedivcly, waa 188.000. Tho number ot tth 
poratlaaa l a pm a n ted ia Wa ulkaga ma ItVR, but ly tis 
consolidation or leasing of mads tho number of oorporatirmi 
controlling and operating rondn as carriers waa reduced to'ttl 
It i.i ei'tiiniUcd that 4,380 uiiU-i i 1 n ad havo been ooiwtructnl 
since the foregoing statistics were obtained, making a luul 
mileaga at this time of 187,986. It is iropoasible to Mjviih 
entire aoctuacy what ia tlia anmbar of laiiraad oompaain Sib' 
ject to the provtaicBe of lha aot, bat it is beBeved ttiai set la 
than l.'JK'i, operaleil by about COO corporations at cArricn, en- 
gage either r<-j;iilurly or at times in intorslulc commcrci- miu 
to make the «< i aiijilieaMi ." 

In the early months of 1888 the length of main line of Aiceri- 
cao railways presumably consisted of ao aggregate uf tbcat 
IfiObOOO miles; and alihoagfa tlaan w«fa tbaa parltapa IkoniOD 
to 700 companiea engaged in eondncting intentale tnaipafl» 
lion, a considerable number of these were controlled by rintnl 
authorities of large systems, so that the numtwr of syntenu wm 
much smaller than (he number of operating companies. E»cL 
of the large systems, in turn, formed one of a group of syctcmt, 
aod these groups^ oombijied, formed an entire system. 

Than ia a oonsidarable wiatioQ in the clooeoamof Ihslia 
by which all parts of the difltorent ndlway systcme are mdlti 
In some inntances they arc only linked l,if;et!ier l yllu '.ieuf 
common interest or mutually advantageous traihc trr*cg«- 
ments. In others ownership of stock gives Uie central oqib- 
pany a controlling power. In others the bond of uiiflo ii 
based ddeily oa tha hat diat a given set of iadliridoab oaaw 
control a majority interest in ail tha loadiog lines. iBiSBS 
coses the principal company gidna control of die roads bin 

syMem by a variety of method*, holding come line* UcsuM 
their owners do not wish lo operate them, and other ro»d» by 
leases or ownership of a majority of stock. Tbeae and o(li« 
variatiooa natniaiiy result in occaaiooal ehaagea in the positkB 
of some raadi, whieb may bdoag to oaa a ptt m in oaafw 
and to another in the succeeding year, or be severed from d< 
clo«o connections by expiration of leaaab banknqitcgr, or oik* 



Digitized by Google 



RELATTVE RAJOT OF RAIL AND WATER CARRIERS. 



8BQ 



Th« geoenl tendency throuf^hout all thcw rhangea is 
towardn ihn expansion or incrcftse of tlio milcatjc i.f ull tin- 
impurUiil gyulfuis uft» r they are once fairly csUbliBljod, but in 
a few iutlancM iho opposite tendency has prevailed. 

Aoourste dsU ralatinc to Ibe exact leogUi of the ltii« oob- 
naelad tritb all th* vafiom qrttww at wof |^f« pwiod has 
heretorore been unaltainablo, but enough is known to ahow 
that a confiitlrrable number of systems contain mot* than a 
thoiiminil mi'* -i (jf road, srniu' niorc lluiii Iwn thoumiiid mile*, 
aome more ilmii tlin-e thousand miles), some more llinn four 
thousand milea, some more than fire thousand miles, and a 
few, including tha Pannnf l?ania, Uiaiouri PaciSc^ and Alobi- 
■on, Topeka and Santa Fb, mora than aavan tboiuand mllea. 

The tendency toward* conaolidations, and an increase of the 
length of syiitema either by Ifa-w*, ptirclmse of a controlling,' 
interest, or new const riH-lioii, ws!! tnnri' •iluljlHirnly r<-si.ito<l in 
Neiv Kn^land than in any other sci'tiun; but even in that , 
(piartcr considanblo additions have recently been made to the 
lani^ of old qratami^ and in all other qoaiteia than haia been 
few aorioua ofaataefaa to notable exponiioni. 
The magnitnde cif the opcnUiMiia of viirioti') systems in 
and a fc»- yojirii lati r has R^rca.ly born indicated by 
BttttfniLMit* Cijriipi!i-d from the census report on riiilwiiys and 
Other sources, which showed timt in 1879-^ forty- four corporo- 
tiOM conducted 60.4 per cent, of tbe whole freight traffic and 
aeailjr OO per cent, of the railway paaaenfer bualoeN of tbe 
eoonliyt end that in IMl mora than 47 per ont. of Uie ndl> 
anqrfMgbtraoaiptowen earned Iv IhiitMu gateau. 



quently the tendenciea towards such concentration! rather 
incrriuipd than diminislud, tin; length iif tbe in.lo.i^;!' ron- 
Irullcd by nearly all the liirgt; syMcnis of 1S80H1 and (be 
volume of their transactions bciiiK materially increased; 
aooM mratama which were foraierljr of infiooaiderable 
tude were espaoded with wonderfol raplditr. Ftanineat in* 
standee of the hat^named class are the Richmond and Wait 
Point Terminal, and the Atcbiw^n, To|)«ka and Santa Fe 
syisl<mi8. 

Tbii boundarirs of the varioiiH groupii are partially indicated 
by till' li-is of companies belonging to the respective railway 
oonfederatioos heretofore published. Tbe important qrstema 
of each group or clam of roads, eompeie with each other Ibr 

the tlirniivrh triillic tin y nlil.iin, llip i-VKtcms of each group com- 
pptini; fur ll.r l.iri;e,-t ui;a:i;iilik! ti.arc of the System* in each 
L'' iiui.r:!.'':!:;.; i;roup. und ufluii fir much of iho tiaAo thcy I 
over comparntively short distances. 

The reault is to secure for the main ho^ITOf tho^ 
peopKand all their divenified intereeliba perpelOi 
between giant systems for the privil<<-go of hattKng perBons and 
all dcsrriptii in-i <<f nioval.!.^ iiropi rty, bf tween all distant por- 
lions of till! I'nion. ami bctwci u many HtatioiM in coroiiara- 
tively close proxiinily. Wlu tbiT tni ii wish to travel or trade 
between the Atlantic nnd i'acillc, or lake and gulf ports, or be- 
tween many thou^iiub) of intermediato places, rinU rail cai^ 
rieia are alwajra rea4y and awciooi to aervo them, alwaar* fer » 
^Akk fella below oli mil or ' 
far onaadin^ low natea or I 
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IT has heretofore been shown thnl in the progress of the 
development of the transportation systems of the United 
Statca a leading feature of tbe etaiting point waa the manifest 
InpoaribiH^ ol eoowMnieally moviiv bidky ficigbt over eon- 
ddarablo distanoea by land routea. Water channels only were 
andlable for such purposes, and they continued to furnish tbe 
principal reliance up to about tlio nu<lillc < f ti.u ni-ji U enth 
century. After 1S50, however, rail routes bejjan to rise rapidly 
in relative importance with the swift progress of OOW ooostruc- 
th»,and since that period there has scarcely beat a aezioUs 
iatamiptioB of tbia movement It ia a natoral reenit of die 
laiie additions to railway mileage, and tbe po!!t!<it'i!ity of ex- 
tending railways everywhere, while tbo lonptb of water routes 
has not hi'iii iiKiterially intreiifi J, and cnnndl bp, except liy 
enormous expenditures; of great reductions in railway rates, 
and in cre as e of the number and capacity of freight eaa; of the 
•laadjr oootioaanee of railway opeiationa at all aaaacm^ exeept 
when they are briefly suspended by extiaordlnaiy Uimards 
or unusual calaniitics, wbilo the interior water cluinncls nf 
northern lalitmlwi are closed duriri); winter inontli^, and low- 
water is often an obstacle to niovemenls on wmc of tliLi south- 
ern rivers; and of numerous improvements in railway appli- 
ances for passenger travel, which have greatly iiwieaaed epeed, 
ooonfect, and aannuMMa ot safety. 

Oeoerally speaking. In other oonntries an Inflexible govern* 
mental policy bus been pursued in regard to financial outlays 
for railways or artificial water-ways, all classes or none receiv- 
ing; aid from jiixblic treasuries, while iu the United States many 
sysCeiuA have been tried at various epochs and different places, 
partly on account of numerous changee aod dlvarwUea in the 
condition of various localitiea. Out of nomerous experiments 
a strong tendency was developed to place railways squarely on 
the frK.v.i.'^ i.f ( oin luen ial enterprises, iu wliieh their owners 
and i r(-%lit'prH inigbt make or lose money without alTecting the 
finance:) of any class of governments, and to subject them to an 
increasing number of legal restrictions and antagonisms, while 
enotber aet of aida to Inoqiortation efOciency, eonaiatiag of 
improvemeiite of wafeg way% lood biidiMt and ordinary high- 
ways, were to aa iimoaiiqff mcMtt pioeided fer solely by gov- 



emmcntal outlays, gome of which have been materially in- 
creased during recent years. 

Much haa boea aaid of the importance and magnitode of 
water syatemi of tnunpottatlon, c(mdoeted on eaaala, the great 

oceanic, lake, nnd >;ulf liouudiiries of the Republic, and the navi- 
gable portions of its rivers. Apjiropnate measures for their 
ini|irovemenl are eommendaljle. Hut the iiggrcfiiitc len^tli of 
such routes forms a small percentage of the existing railway 
mileage, and one of the nouvblo features of modem railway 
developDent ie tbe lenurkable extent to which it has aimed 
at paridleHng water Ilnes^ and supplementing or psrtially snp- 
plantinj; the water curriers wlio furinerly monoriolir.e<l im- 
portant clasees of traOic of whi' h a lar^e pereentage is now 
conducted over rail routes. Tliere is peareely an American 
navigable river, canal, or coa«t line, at the present day, which 
ia not closely paralleled by one or mora railways, which eom- 
ptto with tho cairiaia who use the adiaotot wafer ahannel^ 
aod one of the ftattires of the new ooBatmcUon linoe IMO is a 

mntorirtl inoreaso of such nul competition, especially on the 
borders of the northern lakes, the Miesissippi, the gulf of 
Mexico, and the Pacilic coast 

It seems paradoxical to assert that a considerable percentage 
of tbe interna] eommerco of tbe country is conduct on ot» 
lamal channels^ bnt this fe the feet, tot, aside from tbe Oana- 
dian railway lines which move fr^ht between American dtiee, 
throuL,'!i llji ir • t iitrol of, or alliances with, connci lions in the 
United ;>Lateh, many cooat-wise niovemenljs of notable magni- 
tude, between American ports, arc made in American vessels 
on tbe northern lakes, the Atlantic, the gulf of Mexico, and 
tbe Fsdfle eoast 

It would be difficolt, tf not impoaalUo, to ohtidn reliable data 
relating to tho proportion that flight movements on all these 
^;real niittinil water channels bear to tlie t utire freight move- 
ment of the country. There is no doubt ol the magnitude of 
the shipments over water routes, but in the aggregate they fall 
tu below the total quantity moved by tail. Tbe Chief vt the 
Bnrcan of Statistics, in his first report on interna] eommerae, 
published in 1877, estimated the value ot the commodities 
tranqiorted on rail at $18^000,001^)00^ aod aaid that "the value 
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of our internal commerro is al«)Ul Bixleon limi-it ihe v.iUio of 
our foreign commerce." Ue added that "if it were po«Mble to 
ucertdin the value of the commerce between the diflerent »ec- 
tiooa of tlio taaottf, on the ocwn and gait, and oa the Ikkea, 
rivsn, nod other STennee oftraoipovtatian, wo Aoald probebly 
find that the tutn] vislnp nf our internal commrrcr i« nt least 
twenty-five liTncs pn'atcr tiian the value of our furui^;!! loni- 
mcrce." Thin c«tiniuto apiH^ars to l>u to llio fflect thut uUo'it 
^ or nearly two-thirds of tho internal coinnierec of tho country 
was oonductcd on railways iu 1876 or 187C-77. The proportion 
bM praMuubly bean matarialljr iacrenMd aiuM that period. | 
FoeiUve data relating to wrlooa inierlor water roalM clearly I 

ahoWHthat on tlipin rail niovi nnMilB tinvo rt l.itivi ly ln^cn rapiilly 
advancing, (luring recent years, every inijiorlanl da*) of rail 
traffic thowinji Int^e giiiii», while the magnitude of Bome of tbe 
inlerior water route niovemente baa been diroiniabed. 

A oonaiderable amount of information bearing on the move- 
wmt» on tho HimiMlnil aod ito tdhotariei^ daring recent yean, 
ii ftmdsbed in » reporton (he commerce of the 1IIMaaipi>i ami 
Ohio rivcrti, i>ulimilt«d l>y the Cliicf nf il;- T!,ir( ;\u of S[ftti^ti^> 
to the Treasury Ih-partment of the United States un January 
aoih, 1888, and puUliahcd aa a Government doeaOMBt. Xrom 
Uthe following Matistica are compiled:— 

OUIO BIVEK TBAOX. 

A detailed eetlmate of (he valne of commerce condneted, by 

river, at alt tho cilie*, towns, niul jirincipal lanilin^'i nf (lie 
Ohio, in 18C'J and 18S6, shows that in the former year it was 
valued at |o91,754,(iOO, and in the latter year at f233,4Sl, 783, a 
dcoUne of more than on^lialf. At a fcw.towni Uicre were 
■pcchl auHH fbr the diwnimi or dimimrtioa of trade or pro- 
Aietion, but it ia itated that "the apparent decline of river 
traffic at various pointA la not indicative of commercial decay 
of NiK'h ('<ininiunilicB. Tlio nlinoKt omnipresent rail comfieli- 
tion is an clement in tho connt that brings op commercial 
footing! to several times more than the totals of water trans- 
portation for all poiou where the two run counter to each 
other." 

Tlie number of boats and tonnage registered at Ohio river 
ports for the year lS86was report*^ to be aa follows: Paaaengpr 

Bt( i(:inTr<. InS, wi'.ii 11 tonnage of 47 '.''"4 A'^; lo\v-l.o«t.i, ISS, with 
a tonnii};e of 3t,M6.66; saw-mill bonis, with a tonnage of 
50D.78; excursion and ferry iHMits, TiO, with atOBUgaoffl^WlliBt; 
total, 401^ with a tonnsKo of .s>i,(';i0 9J>. 

MOVi3(E.s-T3 OS THE Miasissirn. 

A number of details arc published of the commerce of Pt. 
Ixmin, and ihi! rt lalive extent of mil anil river transporlation 
to and from that city, during a coniiiderable p<?ri<Ml. 1 In river 
traffic includes niovementaon the Tpfwr Miwiwippi, tho Lower 
Miarimippi, tho Illinois, tb« Uiaaouri, the Ohio^ tho Cumber- 
land, and Tlsnnemce, so that it lepresonls a fang* percentage of 
the trade of tJic great est of interior river systems. 8t. Ix>nis is, 
on tho othor Imnd, one of the most important of tho interior 
niilwrtv c<-iitr<-', aiid nnirh has been done diu it ii; lnii' _\ < urn to 
incrcaM! llic importance of its railway conneclious. The rexultis 
are shown in a series of tables. The numi>er of tona of frci;;hl 
nested and aliipped in 1871 was 4,013,102, of which IfiSijm 
tons, or n.68 per cent., was moved by river, and 4,91S,10B tmw, 
or G0.22 per cent., w.'i.« moved by rail. In 1SS7 the total num- 
ber of tonx movcii was 14,350,0ilK>, of wiiich the numln-r of tons 
moveil by river was 1 .TiOa.UW, or 10.-K> per cent , and the rail 
movement was 12,360,009 tone, or per cent. The ten- 
dsnear towards an incraasa of the lakUve magnitude of the rail 
noffcncnt, from year to year, was coaparalively slow but 
nnlntermpted, except from lt79 to IWQ, from 1M0 to 188S, 
and fr<ini IS?'' to 19S7. Tlic lowest perind rrachc<l in <nmiitily 
and relative rank of river movements ivaw in T'.Vi, wlien the 
number of tons niovpd by river wan 1 ,01.1, 210, or 8M per cent. 

Btatemenla of the St. Louis receipts and shipments by variotM 
livandnring each month of 1887 show the following aggregates: 
Vnu the Upper Misrissippi UMM toub wolurivaof SU^tti 



(linn foriTnrili'<l by raft, were rereivetl, and 86^170 tSW sbipp^j 
From tho Ltiwtr Miasiseippi 2ii8,735 lotis were iesiived,aa4 
r):t8,065 Ions shipped. The traffic on the other ristnmii 
follows: Ullnoia riw-raceipts, 7Sfi90 tom( sbipncM^rjg^ 
Missonri riv e r— racelpt% S7 JOO; shipmeots, 14jna!i Ohio Ant— 
rc[ cit>tn, ICl.'VO, ghipmenls, ll'.OSo; Cilmhcrland and TennttsN 
ri\cr»- -n-ri iplK, St.Hir); »liipnientj«, 1H,7]3; Red and Oxischits 

At New OrleuiiB eliungus similar to those reported at St. Loiril 
have occurred. A table showing tho value of reeeipl%|H||^ 
esUmatcdfin each commercial year from U7t-7StolMMir, 
shows that in 187ft-7S sudi roceipts were valued at |IM,liaUii7, 
of whieih tl44,U^477 were forwnrflr<l by river, and $44,452.4^ 
by rail and canal. In 18.s*w,s7 the estimated value of rectipti 
was >iG4,oe8,«'.<>4, nf \<.hiL\i |oO,328,7li9 was fovwaidsd Iqriim; 
and |U)4,<.i01,.S>J<J by mil and canal. 

The following extracts from an interesting and iMtniciin 
article on the "Oommerce of the Missiaiippi fiiver from Mm- 
phis to the Otttf of Metieo," which fbrms part of the report of 

the Cliiif nf Bureau of Si.iliMiis of IWS. illii^tr.n,. 
niinlurn teiidt iu ies: "There ha* bi'i n a lualerial di'c line ui the 
river buflness of the Lower MitttiHxippi during the la*t fnt 
years. This baa been more in value tiaan in tcmnegs. Duii^ 
this period there has beeoafsiliog oiriatliaaMpmantef the 
moie valnafale pfodnde and an iaerease in the handling of 
heavy articles. The harge and floating tonnage has grown; tbe 
h'ranibnat tnnnnije di-i lined." .\ tulilo of river receipt* (not 
incli.idinjj ^alt^) and shipments in each year from 1380 to 18© 
shows that in 18!iO they consisted of '_','.>.'>0,250 tons, and in IMT 
of 2,473,072 tons. It is sUted that "during tlie period the » 
eeipts by river at Kew Orieana show a foiling olTof 9 per c«u 
and in the shipments op stream of S8 per cent. Tbe d«cliDe 
varies greatly in tho diflTerent lists of articlea handled sod 
c< ivid. There have been heavy losses in the provii.ioti tridi; 
and in cotlou by river. Sugar and rice show a diH-iini ; tliat if 
a larger proportion of the crop is brought to market by the rail- 
roads than formeriy. Onin and breadsluflk iiave been B» 
tnating, dapMndent upon the ndlmad and ocean freight tsiw 
On the other Iwad, there has been a large increase in the n-. 
ceipls of coal and coke, stoves, lumber, and bulky artidw " 
ndailcd references are made to the sjK^cific cfTect of tamus 
railwayn and railway systems. It i« stated tlint "of the tma 
lines centreing in New (trlciins all compete with the hm 
route. The New Orieana and Morth-eattem is tbe Icsst slIiKUd 
by this eompetition, aUhoogh it is an air line fr«m KewOrinm 
to onother river point, Cincinnati. . . . The railrnid bini- 
new hsx Bteailily advanced since the war, and its advance h«i 
bi'cn larf'y at llir (xpfi-^f nf (be Flraniboat.'f. . . . Die 

Nilviinco bus been steady and witliout a single set-back. Is 
fourteen years tho railroads have qoadmpied their boriMa^ is 

six years doubled it." 

IM Kr.ASi: OF THE MAONITl'KE OK JIAII.WAY LABoM. 

Whili' the flmonnt of domestic traflic conducted on m«!i>r 
ciiannclH lia« dccliiifd in ••nme rcspccrs and increa«id in iilhrr>, 
fince lHf*(>, important Huctuations from year to year being 
not uncommon, the growth of the business of manycompssiM 
and of the entire railway qrstem has l>een rapid. Detailed M» 
tistics in Poor's Ifsnnal show that the aggregate sdvsnce fnta 
18^2 to ISST) on all the rnilwayn of the Unitetl Plat. »«a«i!i 
follows: The nnnibrr of fiawn^crs carried inrreaN-d frrr. 
2Klt,(nO,783 to .W.'284,t»72. The passenger movement incm.«.i 
from 7,483,059,034 to 9,050.61118,294. The number of tons d 
freight moved increased Ikon 360^400,176 to HUJMAJUi. His 
firei^t novamentinereased from W,i8Q^,SO0,24R to 62,802,0703 
The tmfovofable inlhienre of the period of deprcasion, wbidi 
diminished new conslriiclinti, howi vrr, ii« rcllcctcd in the tuitli 
gain in the vohirae of freight innvi nimts from 15S3 to 18M. 
Tlicre was a slight decrease in ilic number of tons moTed, 
and the advance in tbe freight movement was moch britv 
the avemge ilaadsid. m U wis only ftOB 4A/m;mfi9lo 
44,7X^,877. 
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PEBSONNEL OF RAILWAYS. 



BRIEF ri fcronccs have been mode to a few of llip prominent 
individuals wLio rendered speciiU aerTices in connectiijii 
with the eaUbliihmMit of taoM of the feaUirea of the irans- 
portiUvon lyMeaie of tbto countiy. A eompleto neonl of the 
hbon of all who w«t« actively end 11MA1II7 eagigod in ino- 
mOtblgfrcKt works of intcrnnl improvement would All bulky 
volnmm. Without nttompting auchaUakit aecma deairmblo 
that eoincthin^' .1m. k 1 )« naid in nfiueOM tO the cImWB of 
men whuoe aid uaa nci.'(«NU'y. 

Firat of all come the projectors who prepare public aentiment 
aad aid in aeouriof oManiiiil Ic^alatkm or Ug^ anthoriiy end 
pecuniary support. At theoatiet the initu] iDoreroenta either 

origin:i;( iI w:tb., or wi ro rarnrnlly Hpcondcd liy loading nion of 
Ihcrounlry and of i «tli luirliLiilar Kccliou. Tliuiinvcpapcr prciw 
renderL'J iiivulLi;ible and oftm iinreiiuiltjd aid in sccuriuj; 
effective cooaideraliun for bright conceptions. An inimeii^o 
tof tnatler was written and printed and innumeral 'i^ 
en held beitare deeiaive eteps oonld be taken 
Ar fba eonatmetiaa of many of the railways of thia coantvy. 
Afl legillative action wna origionny essential, nnil .ifi nearly all 
the important early work* wem iiiiiinl dircotly or indirectly by 
governmental autlioriliw, internal iinproveint-nl questions 
have at varioua periods entered fn-cly into {tolitica. Although 
paitiea have occaaionally divided on a few of the 'm\xe» rai«ed, 
laoak of Ik* diapiitai have related to detaila about which mem- 
ber* of each of the leading organiaadona dtflisred. Inflaential 

politiriaud have at ni.iny stagt'S bicn in ii pusltiun Ui materially 
aid aonu) corporAtiuua and to injure ollicrs, and a recngnilion 
of this fact has oflen Deceasitatcd harmonious relatioriM between 
partiaan aad corporate intereala. Uuch baa l>een said at various 
parioda of attenapta of oompaoiea to onduly influence legisla- 
tion and l^glJatiidw. Thara haa prababljr bean leas ground for 
serious accusations of (hb Irind In the TTniled States, in propor- 
tion to n>il< age, tlmn elFcwhcre. But f vi n if t'liH BiipiHwilion 
is correct, emergmries may have anson in which there were 
reasons for liclieving tbul the pru^pcrily of important enlcr- 
priaea required the friendly action of lep r ew mta t i vaa of the 
people at any prioa; and prastieal astioo may aoBBBtiaiaa have 
eorrcapondcd with tbia oondoaion. 

It is a misfortune to any great industrial internt to be in a 
position in which it* rcvenuuH dcpjcnil, to a considerable ex- 
tent, upon the action of guvernmi'nts, and the moat serious 
difficultiee of a numlxT ol railways have arisen from andt 
ioTolvemaota. Lawa of aome kindj affocting their acquisitioo 
of a right of way, issoe of seooritict to repreaent capital em- 
ployee!, relations with shippers and travelers, and miooa Other 
subjects, mu!>t bo pasi^ed, and this necessity of legUatloD haa 
ofl< 11 t" I II tniiilc a pretext for tiiu n^.tutiou of measures which 
would cripple coiporations without lienetiting the public. 
Mainly far tba reasons thus briefly rtated, and formerly for 
^ arisiag fiom the iireqiienqr with whieh fov- 
advanoaa of landa, money, or bonda were at aome 
perioda made to railway companies, councilmcn, niHyors, legis- 
lator*, goveriior", congressmen, senators, and president* have 
at various perifxls exerted an important inlhicnre for or against 
particular enterprises, and before the cJiiiiting agencies of trans- 
porlatioa omld aaaimie their present shape it was necemaiy 
that maity a atnr^y battle ahonld be flmgbi and woo in cooDoil 
ehambeia and eaidlola. 

Either heffiro or iiAcr legal obstacles arc ovamome the ser- 
vices of civil rnginei'rs must be procured, and on their wisdom 
and integrity so much depends that they can often make or 
mar the fortunes of a difllcult undertaking. Terrible diaaaten 
and briUiant ■ n a e amm oaa aaeh be tnead lo lhair daeUoM 
and indnaneaii 

When canal oonatraeUon flrat commenced the nattva aqtply 

of ttainad civil engineers wa.^ so liinitfHl tliat it was 

to send to Europe fur an expert; but home 



were soon found, at first among men trained as land surveyors, 
and sultaequenlly among the assistants of engineers of recox- 
nized capacity, or graduates of home or foreign schools, in<'hid- 
iqg a number of militaiy offioen wbo had been trained at West 
Point. From amall beginoing*, there waa a rapid eipanson 
in many directioav, *lid after linea were finished, and enop* 
mous additions to mileage and traffic were made, there was a 
corresponding enlargeiiu nt of tlie upcrating forcw. 

In the progrcw of railwuy development one of the niiM<t im- 
portant ch.ingcs was a great increase in the number of men 
employed, and in tbe extent to wbkb a diviaion of labor and 
diverrifieiutlon of talent and eflbrt beeama neeemaiy. Other 
concomitsnls were stepn to dcvige or improve systems of organ- 
izing the forces of aasi^jlant.'), tlie arrangement of details relating 
to the general rults by which each cla.«» should be gnv< :[;( .!, 
the increasing extent lo which employ^ dev<ited special ur 
oxckiHivo iiueatiun to particular taaki^and the formation of 
various oiganiialiona of men engaged in aundry luancbea, aome 
being intended to promote tbe rIBeiency of methods of con- 
ducting trnn.'portalion operatietns, while others w( re uned 
chiefly to advance the real or supposed personal interests of 
their incnibers. 

llic average number of railway empIoy^Ss of all grades, in 
1S90, as stated in the census report, was 418,957, but a correc- 
tion in a foot note ndneaa it to 418^987. In thai year the 
mileage operated waa 87,788^ and ihete waa an average of Rttle 

IciM than fiv«! employes per mile of road operated. Tliis avtr- 
ago I1U8 giuec been materially increased, but if a corresponding 
ratio bos been maintained, in the entire country, the average 
number of peraons now em^oyod (1888) is preaumab\y from 
TOO^OOOtorsoxXMi T1iii«itimatab«tdiiaif«oribeaMn«u- 
ployed in new ronnt ruction, and in maauflwUlring things used 
by railway couipanie?*, that are not made in ndlway shops, in- 
cluding iron and oihei tm tal* und nmteriaiti, steel railb, loco- 
motives, cars, car wheels, springs, Ac. If both these classes 
were added, the total in busy years would probably be about 
double tbe average number of persona annually employed in 
the opemtioD of railways, or not hx from one million and a 
half. A reoent eetimate plaeea the number at about two mil- 
lions. In tbe matter <rf fiindahlqg employment railways rank 
second only to agftookan^ aod graally eioeed all otber in- 
terests. 

The forces directly employed by railway companies in 1880 
were daaaified aa foUowa: Qeneral olBoers, 8^875: general office 
ciack% ifiSBn atationmen, trainmen— engineen, 18,997; 
oandn(BtOI% 12,419; all others, 48,254; total, TO.&'iO; shopmen— 
madlinlsts, 22.766; rarr.pntrrs, 25,302; all otherii, 43,74f>; total, 
80,714; trackmen, 122,43;'; all other employes, 51,C',)4; aggregate, 
418,967. The ngprcgate amount of the pay rolls was 1195,860,018, 
which gave an average of $16,379,168 per month, or abootlSB 
per moiith for each eroploytf, indudiag all classes. 

Tbeeoupaaiieawbldi in 1880 tepoeted that they employed 
in railway aarviea «oa thouiaiid or mora pcnona wertaafal- 



In Nno En^nd— Boston and Albany, 4,656; liostOO and 
Lowell, 1,107; Boston and Maine, 1,526; Central Vermont, 8,0181; 
Eastern, of Massachusetts, 2,080!; Fitchburg, 1,662; Maine Cen- 
tral, IfiODi New York and New England, 1,870; New York, New 
Haven and Hartford, 2.270; Old Colony, 2,120. 

In ijroup IT, coutixJiwj of S'fw York, Pmtitylvanin, Ohio. Muhi- 
gnn, Indiana, Maryland, Dflawarf, New Jrrtey, ami THstrid oj 
Co/um//i/i.— Allegheny Valley, 1,511; Albany and Susqnehanna, 
1,500; Baltimore and (H>io, 14,619; Central of New Jeiasy, 8^9081; 
Ghieago and OtaDd Itaak, 1,SM( GndnnaU, HamUton and 
Dayton, 1,068; Cincinnati, Indianapolis, St Louia aad 4 
1,827; Cleveland, Columbus, Cinrinnati and Indianapolis, 8,] 
Cleveland and ^ill^burKh. 1,C'.I6; Ci'lunihus, Chicago and Indi» 
Central, 8,430; Delaware, Ladcawanna and Western, 1, 
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Flora Marquette, 1,(K)8; Orniul KH|ii(l.<i ami Indiana, lrlM( 
Lake Shore and Michigan Suuibem, 'J,'2M; I^ehigh Viilley, 5,617; 
Lomg laknd, 1,877; ManhalUn, 2,982; Marietl* end Ctodnnati, 
1,927; Michigan Gontiml, bflBO; Mew York Central and Hudson 
River, 13,164; New York, T^ke Erie and Wcatem, lUflST; New 
York, I'. nnN.vlviinia nml Otiio, -J.UO; Nnrllifrn Central, '.',27'); 
Ohio and Miivfissippi, 3,4i)(>; IViinsylvania, l!tl,*'*7; IViinsj lvaiiia 
and New York Canal and Railroad Company, I.IKX); Pliilu- 
delpbie end Beading, 11,881; Fbiladelpbi^ Wilmingtou and 
BelUmoreb 9;180t Tittabaif h, OfaieiBneli and St. Louj% ijSni 
Pittabur^, TVut Wayne and Chicago, 7,K}:>; KonfSF-Iaer and 
8aratof:a. 1,418; Home, Watertown and Ogdf nsl.urgh, l,34t>; 
Tcrrc lliiilte and Indiiinnpolis, !,.')*><). 

In group 111, embracing Virtjinia, Wett Virginm, Kentucky, 
Trnm-ure, MMuippi, Alabama, Georgia, Florida, North Carolina, 
and South CtaroKma.— Atlantic!, Uiaaiaippi and Ohio (now part 
of the Hoffolk and WeatemX littD; Oeotral of Oeoigia, 1,687; 
Chesapeake and Ohio, 2,C87; Chicago, St. Ixiuis and New Or- 
leans, i.-W; Ijouiaville and Nashville, 4.277; Memphis and 
Charli.il.iii, 1,036; Mobile and Ohio, l,*"-'.".; Naclivillc, Clmtla- 
nooga and Si. Louiti, 2,083; Rtchmoud and Danville, IflSl; 
South Ckrolinn, 1 ,250; WaabiQ|taa dlif, yU^uA* Midland and 
Greet Southern, IfilO. 

Tn gnmp TV, amMnbiff /Wmu, Trnna, WiaBondn, Mtmouri, and 
,Vi nnmo/n.— Burlington, Oedar Raiiid^ and Norlln-rn, ],:!tri; Cl.i- 
caRi) and Alton, 8,900; Chicago, BurliMnimi ami i^iiincy. 12,."*7; 
Chicap), MilwauUi-c and ."^t I'aiil, 10.S-J4; Cliiiajju and Norlli- 
weatem, 8,657; Chicago, Rock Island and Padfir, G.tKM; Chicago, 
Bb Itanl, H«»mtfr ^'' and Omabai 1«100( Pfntit*"! and St. 



Joieph, 1,140; Illinoi» Central, 4,010; Indiannpolie and Louii 
1,400; Kanaaa City, St. Joarpb and Council Dluflb, 1,3»4; Mi» 
■ouri, Kanaaa and Texaa, iflOU HiMonri Pladfie, 8L 
Louis, Iron Mountain and Soutbeni, 3,1171; St. Loalt lad 6u 

Francisco, 1,750; St. Louia, VAndalie and Terre naule, lAB; 

St. Paul, Minnoapnlis and .Manitnlia, .H.liS; Pt. IVm'. aii l Su/.u 
<}ity, 1,046; Walianh, 8t. Louis and Pacilic, ^,tJ^>^; Wmotm and 
.*^t. Peter, 1,418; Wisconsin Central, l.iy.'i. 

In grtap VI, ttmloMag Daiola, Ndmitka, Kanm, Tarn, Ktt 
Jfecfae, Chlmufe, ITyoNiAv, Ifenteao, Uahc, Olah, Atliim, 
OiU/omia, Jfrtttda, Oregon, and ll'iuA<ni7(on.— Atchison, Topcka 
and Pantfl Fe, 5,G!>5: Rurlinf(ton and Misnouri River (Jn K» 
l.rll^l;:l l, l Criilral I'.i. ifu', i;,817; lliiiiston and T< x»j Cjn. 
tral, 2,1<M); International and tireat Northern, 1,181; KaiUH 

Pacific, 2,009; Northern FidAob SiHOii Tuaa and BmU^ 1^ 
Union FadAc. 8,iNS0. 
Only a imall proporlioa of the companiae that leporttdd 

the cenMn bureau employed more than 1,000 men. Tee ef 
the fx>nipnnieft (hat employed lew than that niunbiT, employrj 
more than ".NIO. .Seven companies employed bituci ', nDiuxJ 
'iWO. Thirteen Companies employed between 7U0 and tUO. fiit 
oompanie* employed between COO and 700. Twenly-lbiiraom* 
panics employed between fiOOandflOOL Twenly-Hueecompi. 
nies emph>yed be t w e en 400 end fiOO. Forty4hree eompaala 
employed Itctween 300 and 400. Thirty nine rompanie* om- 
[>!oye<l l>etwcen 200 and :ttll), Kij;lity cnmfianii'B employed 1«- 
t\vi <'n 1(H) anil 2H». Tlin e hundred and tifly-four comji&nin 
employed leas than 100, and a large proportion of then cm. 



SYSTEMS OF RAILWAY ORGANIZATION. 



IT la obtious that out of the great divernily in the numl»er of 
persons employed by diOcreul railway companisa, as well 
at oAer drennetanoee, differences Iiavo arisen in mriou mat- 
teta feiatinC to the orgnniuOlon of working forces. 

OI(O.U(lZATIO.\-S OF SMALL MOAUe. 

Aa in tbe paat, eo in the preaenl, there are aoma anaall roads 
which might bavo ftimishcd the groundwork of the description 
of a hnmorotia writer who crp<lit« n president with saying that 

hi' \* liic priiK irwiii r, ukiI also "tlie l-oard of direclorn, 
treasurer, secretary, general manager, superinlentlcnl, pay- 
naatir, tnek mwter, general passenger sgent, gi iK r.il freight 
agent, maeier mcebanie, ticket agent, oonductor, brakeman, 
and boas. The engineer does his own firing, and luna the 
repair abop and round house, all by himself." 

One writer of high railway ("landing, II. S. 1 1 aines, In refer- 
ring to Kulijerl, wiy-^ "Tlicri' Jin- among US whose 
memory goes lia< k to tlie pntrinrclial rtagc of management, 
when most corporaiiong owned not more than filly or a hun- 
dred miles of track; when the treasurer sold tickets at the prin- 
cipal passenger station on the road, and the freight agent at 
the ikftnie htalimi ua« virtually the head rif the tranci"irljUion 
departoK'nt; whun no bill wiw paid exc'<'i>t u|"in llie order of 
the prenidcnt, and periodical reports ami Ntatinlit-al fitatenu'nls 
were unknown." In referring to a similar stage of develop- 1 
ment, Cbarlea Francis Adams eays ho can easily rcmemlvcr ■ 
whan the first railroada were ofganiied in Haasaebuaelle. "An 
apothecary wan preddent of the OM Colony Railroad, which 
rarri<-d 2~>o )>iu^M<ngen « week, coniUarad aonwlhiiig woodar- 
ful forty years ago," 

nuaosn mRiM w wuMZKaan 

were necewitated by additions to mill aprf and the growth of 
businees. Thirty yrarn ago the in<iili'l nianagi nn lit of a lirat- 
claas roiwl of that era wim ilivii!< i! ru>t into two gram! depart- 
ments. One related to tlnancial airiirn and all accounts, and 
waa managed by the president, seerctiiry, trcasttrcr, attorney, 
and dbaolon. Tha other wae the operating department, with 
n eaauiufaial bMadi and • ndiaiilMl hnmoh. Tb^ were. 



in turn, subdivided under the direction of a general itiprris- 
tendont. His principal officers were first, a auperintsadoit of 
road, whose chief aasistanis were road maaten, the emplo)'^ 
under their direction betngeection men; aeoond,«iaperintiad- 
ent of machinery, whceo chief aids were a fhreman of a ■» 
ehine iihop in which machiniKlri worked, a fi.ri rnaii of a l l.iri, 
smitti shop and bl.ncksmiths, a foreman of a car i-licp ai»l 
rarpenlers, a foreman of a paint shop Bn«l pointers, eiiKine(T« 
(nut on trains) and firemen, and car masters who directnl 
operationa of oil man and eleaocnt a general p aese ng e n gim 
whose leading aarfalanta wwe eondurtors and mail agents eko 
directed the labors of brakemen, engineers (im psssenrer 
trains), and tiikct ngenla. ^^al^ll) a^-i :its, i jjiress agents.srxl 
police; a general freight agent wliose prim ipal assistants irm 
conduetors who directed lalwint of hrakcmon and engineenon 
freight traina, freight station agcnta, weighetib gaogenb sad 
yard maaten; a anpply agent and • flial agen^ who each hal 
appropriate aarialania 

OEKm^L pRwnn.rs ok oitoAjcizxnos. 

A report made to the stockholder* of the New York ntui Eri« 
Railroad in 18.'r>, l>y I). C. McCallum, staled that tlie f<>::o«in« 
general piinciplea should be ofaeerved in arraogiog tlie o>|Hu- 
xaiion of railway fbroea:— 

" Fir»t. A proper division of reeponrfhilidea. 

Second. Sufficient power oonferrsd to enable tbe same to be 
fully carried out, that andiraipauiliiiitiaB may be real failhar 
character. 

, Third. The means of kaowtog whatlMr iueii respowftifitin 
are CutbftiUy executed. 
Vourlh. Great promptnem in the report of all dereliellamtf 

duly, that evils may he at once corrcrtid. 

Fiflli. Such information to he oblj\intd llinmgh a »y«t«m irf 
daily rejHirls and checks ih.U w.ll not emburras." I'riiidpil 
officers nor lessen their inlluence with their suliordinates. 

Sixth. Tlie adoption of a system, as a whole, iriilch wiB act 
only enable the genaml aBpeitolendent to detect ( 
diately, but alao point mt tiia daHnqnaBti 
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A M'Hteni of operAtions to be ivflicient and lucoeatful ibould 
b* auc^ u to give (0 the priodiMl and ntpooaibto boad of the 
ranninK departaimt • complete dailr hiitorjr of detalh in all 

their iiiimitia'." 

Such prinriplt's have Ictn rcspectetl, to a congiJombl© exlent, 
for the protection and bciit-rit of compftiiies, hiil m the inapii- 
tud« of opetaliooi iocreaaod mioua roodificationa or additioos 
mn kmA daJwMa or mwaiy. 

OP THE PRKBENT I.AROK RAILWAY r Hi . \M-/ATloS'S 

Oliarlea Francis Adam.t, in Rddrt-tseing Riudenta of Harvard 
Univcnsity, in March, 18V., s-aIJ — 

"In the modem railroad there are five deputmwii. Ftrat 
la the Aiuraeial department, which b the rinew of the wholo 

body, it« wnyii and nipiiii«; ci'cond, thn congtriirtinn deiiArtiiiont, 
of which Ihp head is the i liit f cnKincer, who lays out tlie road; 
thirdly coinci the ni>i ratiiij,' deiiartinent, with the f^iiperin- 
tendcnt at thu hc^d; fourth cotnea the commercial de{MUimeat« 
looked all«r by iho general traffic maoa^r, and, then, fifth, 
oaOMi tha lagal department The eoniml tat Ilia company 
iMto after all legal papers, raita, Ae.. and has a Tiat amount 
of hnlaeM to altcml to. The dntica of theoc departmonls are 
aa varied ns flmsr of the I'nited Stflt4?« Kt)Vernmt'nl, niid the 
heada cons'.itute ii fort of cnliinrt, and the pivot wheel around 
which the whole machinery move* i« the president. In the 
beginning: of the building of railwaya $1,00(VIM WIS deemed a 
lar^o capiul for a railroad. The capital of tke Voioa FadOe 
in reprcKcnted by 1270,000.000 of Kcuritfei of the forty or fifty 
romU whi. li are cniiiMm-d in tliis pf-neriil sv-li ni. Ita income 
i» I'i'i.iKli^OiX) a year, and in protitalile times reachce $100,000 a 
day. It employ* 12,000 men, and haa a monthly pay-roll of 
$800,(IOQi 12,000 can are run by fifiO loeonotive^ 2&fXX> tona of 
•leal itaila'ara uaed in repladng wonHmt nul% and tAXIO.000 
Ilea aw and in keapfay tfie road-bed in condition. If jroa 
compare thi* with the United States f;nvcmment, the afTaira of 
the latter during the first fifty yv»n of its « i;i«!< m e were tritliiiK. 
Yet thU is only one system, and there urc tivr more by tJie side 
of which— for example, the Pennsylvania- the Union Pacific 
ia inaignificanl. If thia ia the growth of forty jtm, what will 
boiliMof riitror^lryeafa. I contea that I am tmaUe to 
forecaat it. Thia great pHnripIe of consolidation and aggiegi^ 
tion, like the principli K <>f gravitation, has aa yet but begun to 
develop ita resultK." 

II. 8. Haines, in dLicuaaing tlie Hjime miliject, says: "The ex- 
perience of half a century haa developed a form of organization 
which liae been genera^y accepted aa the pattern of efficient 
management. It la baaeil upon a noognitioB of the several 
purposes which the orf^iiation is expected to f ilf l! Ttiat 
is, first, the road whirh forms the line of coninjumcutiun, 
whnee mainlennnce is iit ehar|i;c of the roadway department. 
Tlicn there ia the movement of the vehicles in which freight 
and paasengera are carried, which service is performed by the 
transportation department* and the maintenance of these 
aebiclM Iqr the ear department, and of Oie motors by the 
locomotive department, or, those two departments may be 
operated jointly aa the machinery department. Then are the 
somewhat complex <liilit'» Invnlvtil in solic iting antl handling 
thebosinemof the iniflir department, which may be divided 
thogiaenl 0(1^1 it agency and tiie general paamoger 
Tfacae are tlie principal operating departments, but 
the organisation must also indnde a fiscal agency under the 
tNasurer, a department of .imlit ami fitM'.ivUti., a purchasing 
agency and perhaps a technicul Inireftu, and a legal depart- 
ment. With a. penerol superintendent or n general manager, 
assisted by division iiuperintcndcnls aud agents, the plan here 
given ia the recognized type of a modem railroad oiganixa- 
tion, apart from what belongs to it .OS a li^jil corporation." 

OOWtHKirrAI. UETIIODS or CLASBmiXG BAILWAY omciAU. 

A Government rqmrt on Badfie mllraeds daanAea ofllcers 
of the lines aided hj the United Sutca under the following 
heads: President, vice-president, secretary, tren.<!iirer, getjeral 
executive odiuer, prnernl accounting oirn ( i. The liii-tinctivi' 
title of the general executive ofiicer iu a majority of cases is 
general manager, but in some instances he is called general 
SoperiDtendeat, in otheia auperintendeat, in otben traffic 
r, aad ia oihem maiNiar. Iho veilou tidm of Uw 



offldal designated aa general aoooantiltg 
comptroller, general auditor, and load trmMUW. 
The working foroea are derignated under the fbllewing headK 

General onicerH, t icrkp in ^;riieriil < t1ire», road mnntcrii, aeotiOQ 
foremen, day latM>ren<, Hlation agents, clerks at station*, OthCf 
help at stations, conductors, other train men, yard, switch, and 
watchman, master mechanics, shop foremen, mechanicst eng^ 
oeaiab firamaa, bridge earpentan^ ear«bop oarpentam, other 
employ^ 

Under the head of station expenses reference is made to 
•ttation agl■nt.^, rlerlin, attendants, watdinien, lalH.rer?', switch- 
tenders, tuiggage niustpm, yard masters, train dispatchers^ 
and telegraph operators. Under the head of maintenance of 
track lefinenee ia made to road mastery derka, mechanici^ 
laboien, and watchmen. Under the heed of motive power 
engineers, firemen, wipers, and shop foremen are enumerated. 
Under the head of administration and general expenses refer- 
I eocc i» iii;i'ie to general olHcen, dividoa Mipecinteiidciiti^ 
clerks, and atleiidanla. 

A proposed form of reports of employ&i and salaries, to be 
made to the inteialato oommimion by all railwajr < 
l^vea a list, leaving blanks for andi addiliana aa may he ne 
sarj', which embraces the following titles: President, vice- 
president, vice-president, secretary, trenanrer, chief en- 
gineer, general m ilicitor, assistant solirit.ir. i . tn] I r. il ier, auditor, 
auditor, general manager, truflic manager, geucrul freight 

agent, tmenl p m wng ar agent, general ticket agent, general 
^K8*ff* t>Bml superintendent, diviaioo auperintend- 
ents, roed maaten. aasislanta to exeenlive offlcora. GeBenl 

oflBccs: clerks; g|enoi;r«i>herg. Station agenti»; j^t ition Bgaottf 
clerks; station Bgent.s' lielpers; baggagemen, stations; baggaKO- 
men, train; coniluttors, pavcntri'r trains; conductorv, freight 
trains; brakcmen, passenger trains; brakemcn, freight trains, 
paasenger trains; engineers, freight trains; firemen, 
trains; firemen, ftdght trains; train dispetdien; ope> 
rator^ mechanics, stato varioos classes; laborers, state varions 
classes. 

A detailed list of the cla*s«e« of otlicent and operative* of 
railway companies contains 334 narne^, hy wliich they are 
dengnated. It embraces distinctive titles for different dasees 
of ageotai deik% eondneton^ foneneo, I nqweto ii ^ pocten, so* 
peiintendents^ watohmen, Ae. 

OEITEHAL CnARACTEnifTlrS OF MOnERS BAII.W.VV OROAJflZATIONSf. 

Hie lists of leading oQiciuls of various large roads show that 
there are sundry variations in the titles given to some classes 
of offioen, and detailed statemenia would presumably furnish 
eeUhMSOor^ flbeiMm la ftaimiberof pmtietilw%iododiif the 
extent to iHdeii eompaaies have foni II dedraMo to employ 
ii.iporiant oflieen and large derical foroea for the performance 
of special dutiee, such as keeping track of car niovenieut», 
tickets, Ac. Some of the western roads have large lanil depart- 
ments, for which there ia no equivalent on eastern lines. Some 
of the latter, in torn, have large tnteresia in coal landa or vaio- 
abUfeal estate they do not intend to sell, which require the 
sapervidon of important ofiicialB. 

There are sundry changes made from time to time in organi- 
sations. One (if the nuxlern tendencies is to inrrea.»e the 
number of vice-presidents, so that KOch officers may he placed 
in special charge of one or onae uf the grand divisions of 
railw^ labor. 8ach chaqgrn have doubtlem been dedrable, in 
aamnberof eBeaa,<hr theparpoaeof leBering the preaidenle 
of companies, and their prindpel eBHatenl^ from O portion of 
t)ic arduous labors and heavy responsibilities thrtist Upon them. 
It idniost inovilublu that pre^id^nts of important road;* should 
his overworked, if they are deeply impresiicd with a desire to 
fully perfbrm (heir allotted tasks, and if they endeavor to keep 
a doae sopervinon over dl deparlmenta. Aa the beada of 
companies they usually have greater flreedom of chdoe In re- 
gard to the range of their actual lah'irx, from day to day, than 
other officials. Tliey are frequently able and i])dus1rioU8 men- 
'I'liey may do too nnirh, liy exercising such jealous si-nitiny 
that beads of departments have not sufficient freedom to secure 
the l>est results, or they may do loo little. 

ITo general deseription of the variona milvay dapartmenta 
would befully appliceMeinellnapoeliloellllnmk AdMtdi 
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published in the Louisville Courier-Journal approximately rep- 
r(»«ntA the prevailing methcxls. It fayn that the dcpArtmenta 
are "the accounting, soraetimps presidwl over by a couii*- 
troller, who may report cillicr to the general manager or the 
president; tlic tranic department, which may have for ilB head 
a tnidic manager, awiiiteil by general freight agenU and gen- 
eral panenger agents; the operating, in charge of a general 
superintendent. The accounting department i« the one in 
which all accounts are kept, and the auditor, who usually assists 
(he comptroller, in responsible to (he general manager, who 
receives an impression copy of each 'way bill,' which 5how« 
the name of the shipper, the point of shipment, the name of 
couKignoe, the deiilination, the marks, and the weight and 
freight chargco on each cunHignmcnt carried over the road. 
Tliia way bill be scrutinize carefully, and seen that the charges 
are in accordance with (he rates announced by (he general 
freight agent. If they are found correct he makes from tbem 
numerous records, crediting agents or connecting ruilroads, 
und charging others. The ticket agcntM send him cither daily, 
weekly, or monthly reports of their sale?, which are checked 
with the ticke(s forwarded to him by conductors when taken 
up on trains. 

The operating department is one of the most important on 
a railroad, as the success of the whole depends on its efficiency, 
Tiio general superintendent is aasistcd by a superintendent of 
roadway, a superintendent of machinery, and a superintendent 
of tranxportation. Tlie superintendent of rooflway has charge 
of all (rocks, and usually nil bridges and buildings pertaining 
to the track departmcut; although some roads provide a sepa- 
rate officer who l<K)kH after bridges alone. The itu]>erintendcnt 
of roailway is assisted by road masters who have charge of 
divisions, varying according (o physical features of the track. 
These roiul mastersdircct all work performed on their divisions 
by section foremen and track men. Tlie superintendent of 
machinery has charge of all lucomotives and is responsible for 
the performance of proper service. He also has charge of 
cnginemen, firemen, and machinists. 

The superintendent of transportation hao charge of the 
movemeat of Irains over the line, appoiots conductors, brake- 



men, agenia, and train dispatchers, distributes car* when (hcv 

are needed, and is generally responsible for (he safe and apeedr 
moTcment of passengers imhI freigh(. He Lt aasisted by train 
masters, whose duties vary on many lines, but Utey are gene- 
rally immediately under the direction of the superintendent o! 
(ranBpor(Ation. 

Tlie IraiSc department is really the commercial departmeoL 
It isdiviiled between a general freight agent and a general pu- 
senger agent, bo(h of whom report to and receive their iostnic- 
lious from a (rnflic manager, or, where there is no traffic mac 
Hger, from the general manager. The general freight aefni 
has charge of llie fixing of rates for tran«])Ortaiion of freight, 
and under his Bupenu^ion si>liciting agents and traveling ageau 
watch the movement of trafllc, and secure to the rood sucrfa U 
it as can be controlletl. All reclamations for lora, damage, 
overcharge on freight while in transit are adjudged by him. 

The general passenger agent supervises tho paaii«nj{cr irmiS<: 
in the same manner that (he general freight agent provides for 
the freight business, it being his duty to Kee that his railroad u 
properly and sufficiently advertised; (hat it is reprciM'ntcd ioi- 
partially in tho ticket offices of all connecting lines, and to 
suporviite tho printing and supplying of such tickets to tb< 
agents of his line as the needs of his patrons demand Thw 
officers of (he freight and passenger dcpartnicntti have their 
hands full, as do all others in charge of departments. 

There is a chief clerk who in supposed to do a little of every- 
thing from answering the telephone to di$cu?»ing a knoitr 
problem of policy toward some refractory conip4.-titur or coi>- 
ncction with his superior, so as to carry out that genllcniao t 
ideas. 

As a rule the heads of departments are youtig men, and ib« 
demands on (he brains and B(rength of theae ofTicera ar« «o 
severe that they seldom die in the service from old »ge. Tiwy 
are well though not extravagantly paid, the s-ilary Tarjingc 
according to the size of the road. Tho dorks in the depvi- 
nients aro usually men of ability, and aru gouerally well ia- 
formed. Each is Titled by natural talents, experience, ani 
education for some particular kind of work, and is not sup- 
posed to know much of the duties performod by other mea.^ 



RAILWAY PRESIDENTS. 



VARIATIONS in the scope of the labors actually performed 
by the railway presidents of (he United States have been 
accompanied with and perhaps partly caused by noticeable 
differences in (heir individual characters, acquirements, and 
antecedents. Generally speaking, in recent years, the tendency 
has been strongly towards a requirement that they should pos- 
sess an extensive railway experience. In different instances 
it was acquired in various branches of railway aflairs, lite pre- 
liminary labors being either in legal, financial, engineering, 
constructing, or operating depar(ments. A considerable num- 
ber of presidents have been chosen chiefly on account of the 
favorable iniluenco they could presumably exercise cither in 
commercial, banking, or investing circles, with little regard to 
their actual knowlc<lge of tho complicated details of railway 
movements. Others have virtually elected themselves by their 
control of stock or influence with stockholders. 0(hor8 have 
been 8elecle<l as presidents solely on account of skill displayed 
in tho management of one or more branches of practical 
railway affairs, and possession of recognized executive al)ility. 

The office is one of great im|K)rtance, and the stockholdcrB 
of different companies have acteil in some instances on the 
theory that they neither desired nor expected the president to 
be the active head of all departments, looking to him chiefly 
ait a financial leader, while in other cases presidents have been 
chosen in the expectation that they would exercise intelligent 
Bupervirion over all classes of operations. In the one caac, the 
instincts of a thoroughly (rained railroad man aro likely to 
excrciae a cx;atxolliDg influeui-'e, and iu the other, such pre- 



dominance ii not equally probable. Qond and bad rtsahr 

have been attained under the administration of presidents vitli 
each important class of antecedents. But cxtenidve expori- 
ence has s(rengthened the belief that (he chances of succ** 
are improved by (he selection of men who ptmiees in a hidk 
degree recogniied forms of railway ability and expericnot. 
Shrewd observers, noted for their familiarity with the in*iiJe 
workings of railway organiuttions, think the practical coorw 
pursued by presidents is often influenced greatly by their ante- 
cedent training, sometimes (o an injurious ex(en(, and tbsi 
this is one of tho tendencies that should be guarded agrainet b>' 
boanls of 'lireclors or other influences. Tliis ihetiry is to lit* 
eflect thai the special training in financial, engineering, or ope- 
rating departmen(s may create a proclivi(y to display too gr«ai 
an interest iu the depar(ment of which mo<it is known, and too 
little in other departments. 

Whatever the antecedent training or acquirements of a rail- 
way president may be, he can usually, if he cbooties, exerase i 
positive influence over all the affairs of his own company, aixi 
materially affect sundry other companies with which it etc- 
necta or competes, so that his characteristics may be a mattc: 
of considerable consequence. For these and other reajw-.n? 
(here is, perhaps, no single clo^s of men who have left a deeper 
impress upon (he (ransiior(a(ion systems of the United 8ui«» 
(ban railway presidents. Their personal convictions, ezertion^^ 
alliances, and antagonisms have exerted an important inflaence 
in creating the existing condition of afTuir^. 

Like other rulers they have diii'ered in ^ 
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Oiicorthei«Mtiin|iorUntof nadi dIBMMiBM btiM«illaiilto 
which freedom of fldioii hf llidr prindiw] MiiaUiils in com- 

parmtiveljr trivial affiUn li pamifttad. The diTidon miporin- 
tcnJent of «ii iniporUint railway was iuvitoil by tlio corri'- 
spnndiag otficial on Acoonecting line to viaiit biin nnd pius 
over a portion of (ho ro«d under hia euperinleRdence for the 
purpoM of oompuiiif viom ia r«g»rd to Modiy roadwajr in- 
provemenli. Tbp leplf vm: "I win be fS»A to do Mi if Um 
prmdent of the road will gnwt ma pennianoo." Then thia 
colliwiuy ocrarrcd: "Murt yoti ask him?" "CerUinly; I 
would incur rifk (if dismissal if I ili I ivit WouMn'l yon. have 
to get pcriniiision lo go over my line with me?" "Ciracioua, 
no, ray only ilanger would come from my preeident for 

it; be would think that if 1 hada't aoiM anoqgh to decide nuib 
• natter IbrmTielf, it miBbtaooB be neeeawy to lotft oat Ibr 
my 8ucc«a»or." This incident illastrattv difference! in ij-atemi 
of msnacemrnt, the losding idea in one case faving to give 
anipK' friL'iiMtn in ilitHil* to f.ibuniinate*, but to hold tbcm 
strictly rC!>fMiu«il>lc for rc»ult«; while in the other caae the 
Weight of rri>pnn<?iljility iaaabatantially thrust upon the presi- 
dent, aa bia explicit pemiarioa ie required for trifling, aa well 
aa impoitaot Innovatfona, and a larte portien of bta time ia 
concunx'd in attempts to decide fundry (questions which he ran 
Bcarrely l>o exfiectoil to undi^retatul tw well «« some of hi.t buIt- 
Ordinalen. 

Extraordinary pnicrgpncica occasionally ariae in railway atTairv 
which can bot>t be met by wt«e and efficient action on Uie part 
of thepreiideDt,aadaomBof tiiaaiaat creditable and reaaark- 
aUe of the laboie of aueii olBdala have been in conneotioa 
will: sui h rx!g:rncie«, on account of tl f ir pnsaewiion of great 
cxfiiilivp (:ilciU. If it is comhineti willi power to roach wise 
conelU8ion!<, or ability to oblnlii such information ntul advice 
aa ere uaeful aids in forming a correct judgment, on critical or 
donbtflil qacatioDS, tlie nanlli are oaually latialactorjr. 

It ia auppoaad, in aome qjuaitaia, that the ganeral workings 
of American railway orgnniutionB oentranse power to too great 
an extern II- S. llainw, iu di«< tliH culijt cl, aaya: "The 

tendency it) toward the conceutruiioii of autiiorily in one man. 
Tho effect ia a sort of congeetion at the periphery, of which he 
ia the centre. Ererjrtbing in the direction of pmgreia and 
NJbnn aanl be iidtieted bT the head of the management 
Um motion in that duection ia not naUbrnj it ie apaamodie, 
Men ordinarily move in graovea— in the line of least reaialanee. 
Perhaps it ia a* well that they do. Tlio.>o wlio have to niaiiagc 
them have only to prepare tho gmovej*, and they can then 
know where to find thoae whose duty it ia to move iu them. 
But then uey be too mnch of tliia. It ia not wril for all but 
one man in an o^aidialion to be lupt in groovei. It ia not 
well for the heada of depertmenU to be confined to nattering 
and executing the edicts of the reaponidble manager of the rail- 
roinl i-n piiiv. If thin course bo pursued, then the ofliiiul head 
will t>e taxed beyond hia indiviilual capacity, and tho machine 
will not he at iu maxiniiiin kiaxc of efficiency. . . . Tiie 
principal part wbleb the bead of » great qrtMem abould retain 
Ibr bimadf la not the Ofigineting of tdeaa nor the inatltnlioo of 
rcformp, hut the a>-ordination of the efforts of thoae who are 
reepondihlu to him, so that 'all may be part* of one resplendent 

whole.'" 

Theao remarks were made in connection with the advocacy 
of an edviiory lH>ani to the general manager, providing for a 
ftee exp w ai t on of the viewa of minor officiala, but tlxaj m^ 
niao be applleable, in eone inalaneea^ to p r aatdtata wliea ttey 
are tho real heeda of great systems. Whatever may be the 
nature of the details of organiuUion, the central power should 
not lie overburdened with routine daily l«lHi»rs. mid jiU con- 
oemed should heed the warnings given by premature deaths 
of prominent overworked railway olMela. The machine 
•hotthlbeaoaisaii|edtha(»lilte tbe|o«enuMBtof the United 



I Blaletb it wottld be eepaUe of ranninc Hadf doing the 
porary abaaoee Of «ny of ita maoageia. 

I>c»ding tailBof diatingnlflhed dead railway preaidenU are 
briefly dcNiciibadiBdMftllowingeitiiicta from ikatdieaof Ihair 

careers: — 

or John W. Garrett it was atld that "the piinelphe which 
lie bid down for tlie managaoMBt of the raad were atrial 
eoonomyin the wwUiv of (he linabaedDeaarai^deaeattaa- 
tien to the poralieaing deportment, intelligence and invention 
in the machinery, prompt payments to all having transactiona 
with thi' ci rupuny, and, in nhurt, a practical traohfcr nf the 
system of a mercliant'a counting room to Ibe office of the rail- 
way preaidenU He naolved to ematna evaiy ailiieet and 
eooonnt in peteon." 

Of Wiltiem H. Vandeibilt it wee leporled that one of hs 
striking characteristics "was his willingnees to receive candid 
opiniona from his advisers. He often Kaid that he had Uio 
grcjiteat diflBculty in obtaiiiiuK the i f hi* friends and 

business aasociatea, many of whom followed the policy of 
watching him closely to see if lliey could catch from tho es> 
preaiion of bia fooe the drift of bia mind, and then would go 
with it He wonid often aay, 'I know peilbctly well that I 
have not got all the knowledge needed in deciding many im- 
portant qne.Htion.", and even when I have it, my judgment is 
iiDl ijifttliit lc. 1 know that I don't lik(! to lie criis.'wd, ami tl.fil 
aomctimea I am irritablt — I cao't help that — hut when I ask a 
man for his opinion I want iX, and not whet ho thinka wtU 
ooinidde with my viewa.' " 

One of the ilcetcibeajnf Oommodote Vandeibilt atated that lib 

policy in referrnco "to his railroad property was: 1. To get 
full control of tho road. 2. Improve it in every possible way, 
and put it under iiil>«dBaBmaiuiflaaMat & llakoitepeyiii( 

institution." 

SketchM of Thonui A. Boott deservedly give him 
credit for extraofdhuiy oxoentive abUlly» and one writer i 
tltat his " peealiar strength in all emergenciee lay in the rapid* 

ity will) which he reached a cr.uihision. Hardly would a Ciuva 
lie slat<-il i)Ul hi.s reply was ready, and to accurate was his 
judjimenl an4l intuitive his perception that he rarely erred. 
Work thus became easy to him, and problems that perplexed 
othen were aa playlhinga to bia tndned powoMb Be fhne 
tnaaaeled ea aiflioet incredible anonnt of boaineep vrith per^ 
flsctease, and when worn oat be had the rare flusnlty of drop- 
ping aHleep instantly and analching the needed leetwilh flie 
I minimum loss ot time." 

An appreciative sketch of J. Edgar Thomson Hays that notion 
able tiaiia in hia "charader were reticence and taoitumilgr. 
Dewrtbg an fato lifi and Ina graet netanl abiUtlee to tho 
cultivation of one aet of ideea, bia aocumulation of professional 
information was enormous. This vast knowledge made him 
exeetijlnijly cauiiom jtid careful, — conservative in his ideas 
and geanrally slow to execute. But when his conclusions were 
reached, and the emergency required it, ho became grandly 
antecpriaing; and permitted no obetaele to aland in the way of 
oneeeia. Hie thou^ta and opfadone were i«re|y made Iraowa, 
while ho displayed inlinila patience in listening to the views, 
desires, hopes, fears, and plans of othern. Action* ppoke for him 
- not words. He absorbed llic "finuw Il<I>;u of others, weighed, 
oonsidcreti, and digested it thoroughly, and reached oonclusioos 
by cool, metho<lieal reasoning. When conviooed, he knew no 
haBtancy or doubt The dclenninatioo waa aa fixed ea the 
fame of natare, and MeoeM appeared to cone aa a reauh of bia 
(iaitb. His conception of the future of American niilroadu 
seems now almoot gnpematnral. For twenty year* be nmrkcd 
out and reiterated in hia atinual rejiorts ihe plan of the Penn- 
sylvania Railroad Company, and be never deviated from that 
plan,— pursuing it persistently, patiendy, aad Adtbfbl^, ODlil 
it waa fhlly aoooapiiahed." 
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EVFRY ruilway cnnifmny liM a \<fmTi\ of d' r^i S ir-i nr a lionrtl 
of niRUOgi Ti<. The lattrr title is mloptnl in I'fw ins'tnnee*. 
It perhaps rcprcocntfl more rorrrclly llian the forinor the func- 
tiom tbcor«tic«lly exereiMd, aa th«y include Action on every 
imporijint new fme»aSings tb« dadmlfaw of dividendi; the 
iaiue of new Kcuriliett; either the appointment of important 
offlcialx, inchulin;; the prrxidrnt, or the raliflcation of im* 
porlaiit a|>;iiiiii!m«'nt!( iiiailr l>y tlio jiriTiilciit or nlher high 
oflii'ial!<; llir t i .ii«lnicliiin of new liuM, or other works of ron- 
ae<]ii<-<i<'i\ Their noiiiiniil pii>itioD ia aoOMwhat analngmin to 
that of a le^slative body of a political covenimcntt aa tbejr arc 
•Iwaya eleoted by tbaataamhdlden^ and areauppoaad to ael at 
Ihalr Immcdiale reprcaeotative*, wMIe the work of (he railway 
{■ performwl or Miporvised by oflldala and emplnyAi of many 
pnuli'?. Till! I'xh'iil (m wliirli Kriiinifi of iliri'i lors <ir nianapcrs 
<lo miitiftKC rnilwiiy opernlioiia or control the policy and move- 
ments of ^reat linpfi, variet materially. Tlie aotuai ilatc of 
afliiira diflen widely in diOtreot eonpaniea. In aome qnariera 
there ha* been a atronic tendeney to dwarf the real powen and 
ditninijih the artunl IaJK)r9 of directors, while in other inttanrea 
llio opposite toiitloncy ha-t proviiilpd. Much cicponils upon the 
cliiinictcr of llip men whi> holil the r''>|n <iiv<> [■M»i",ii.ti«, nod llie 
extent to which ihcy arc interentMl, |iocuiiiarily or otherwise, 
in the enormous laliora performed and intricate questions de- 
aMUidiii( adutioa. Derelopnenla from time to lime abow tliat 
lh«i« are aome boarda of direelon powerfbl enough to mlbree 
a change of presidents and other officials, and that, on the 
other hand, there are sume prei!idcnt« who can niske im- 
portant chanRes in their bunrd* when they wish to do so. The 
KoI ruling power is in the hands of thone who control Ihn 
BUjority of the i<tock at the annnal elections, and such control 
otoany earrim with it •Ulity U> determine queatiuoa relating 
to the qoatteit tn which authority ta veated. StruggleB IotoIt- 

int; vital issues on this i^iiKjert are nnt i . minii in. hrit thpy are 
sufficiently numeroiw to (iiliiiDnihh all cuni erncii uf the pomi- 
bility of other conte.-it", and to remind hhareholders of their 
po at mni tm of legal rights which are sometimes not wisely cxcr- 
etaed. ItiegMnnilly conaidered deainble by the partiea deeply 
intereated in the afliiin of cadi eoo^aay. of all shadea of opin- 
ion on partlcuTar fainea, to avoid acrimonious puhlio eooteaia, 

and for this and other reasons riiilway electionf Iii<inil1y, hut 
not invariably, result in "the ro-election of the old board" 
until the death of one or moiwof ito nm n bew n acearil al aa a 

The gnat magnitnde of Mm* of the existing railway qrtleaa 
baa rendered it imposwMe that the membera of bowdi could 
be personally and mntinuously familiar with the dbtricU 

traverwd, lun! in ii i;iiiij1it i f ciises the rei«i'lrnren of a largo 
proportion of di recti ipi uf companies are in tinAncial centres, 
where new supplies of capital are obtained, distant from any 
part of Uieir linea. doae anperviaion of active operationa muat, 
theivfbre, in each caaea be inlnuted to oflleiala in immediate 
chsTKC, and it is a reasonable assumption that among the great 
lines of this country the progress of development ha* been 
trtwurdi! an ini rense of the diitiei^, powers, aiul r>'«j»>nsjl>ilitien 
of the trained railway officials except in matters that are strictly 
of n flnmeial natnro, and even in 



ACncHrsTtsa and trkabiiky kci-artm 

Of the total reported number of mflogit of all railway 
oompanies in the Vnlted CMalaa in IfM^ 8,978, or nearly one per 

cctit., were der»ipnuteil general officers, and SfJVi, or more than 
two per cent., were ^'cneral office clerks. The labors of the 
latter are aa neces«Jiry !• i the efficient performance of the duties 
of the dtrectoi-8 and executive heads aa the exertions of the 



number of Mooonti <tf many deaeitptioaa mas(bai«il«dtml 
coavenieotly arran^'ed, or tabulated, so that statemenu mt 
RiatiillcB throwing a flood of light on any importiuit hrandiof 

roiid npernlions nin he convenieiit'y (ihLainfd, anil ch«ci, 
establishe*! in refercucu u> all cliuws uf ret eipts and eiiwi^i. 
itures. 

In improvement of methuda and increase of available ftna 
for neeoaiplidiinir auch alijede notabte ndvneaa hate eaeml 

Some of the largo cnmpanieo havn nuditora at the htadefflich 

of the three departments of freiKhi receipts and disboneoKgii^ 
| :iA«cti^'er ri ci ipis, mid neneriil dishun^ni' iii-, .^nd eadi of 
thcM> ntiilili ii-* rr(|uirps n large nuniU-r of lu^iKtanls. A aiaiilir 
condition I'f liiin^ exists in refen nee to the operations of oAv 
claaaea of officiais in general oAcea to auch an extant tint id. 

wayaooonnting baa bMomooneof the moat impoitantlRaadiM 

of railway service. 

Some roatis classify their officials and assistants nmin 
hejids, one of wliii h ii the accounting depJirtnient; i-lhi m cob. 
bine the accuuutitiK departnicul with the treasury ili-partmoK; 
Others intrust a large share of the dulies belonging to m 
accounting daparlmant to oiBctala under ttie dircciim «f 
beada of an opemting depnrtnent Them may or may not I* 
special causes for such divenutica as exist. Some comiisDK) 
presumably attach more in)portance than others to a ihorccii! 
(H.-rliiiriro I'f Mirioiis duties, iinil sin rr ;i;r al.^u great dilTi-Tthcn 
in the amount of litbor to be performed of any kind by acrwu, 
ing depatttMaUk MMag bom diflkrences in volume of IhSl 
Aa railway operttlone wqiiMid, one of the directions in wHA 
a notable inereaee of checka becomes neeeamry ia in nkma 
to pnsi>eng« r fares. Originally there was no nuh tliirif u 
tickets, and the cli«iigei» made from the starting point. »l »!iiii 
numenms siulums nre established, wIhto tii kits can U' fi;-. 
cha.itd, are niuitiluduious. Under some of the niust tbotoeili 
of the modem s}'stema the ttckela are traced through aBtbiir 
ramitauiona, and aafitguank are tbua provided against ptrj'j- 
tion on the pert of oondurtora which were Ibrmeriy unAlUl^ 

able. In the ciriu'li' mutter of preventing ii railway ciinfany 
from being defrauded of |Hjrtiiiiis of its revenue from puM-upr 
traffic great advances biive been made in some inniaocss, u>i 
the experience of a number of linca tiaa abown the necsniqitf 
compreheo^ve action on Ihia aab^eot. Formerly riihnjrna. 
IMuiiea wera^ la nfard to paaienger reoeipta, laigeijr st iIn 
mercy of thdr eondnetors, and while many of them wen isd 
are honest men, there were some to whom the reoMiki irt 
applicable which appeared a few yean ago in the fidloai^ 
akatch in th« Infianapolia Kewa^- 

BAiLWAT oomocnm 

"The old-lime railroad aonduclor, of which no pu« tjft 
remains at this day, waa one of the nabobs of the earth. Ts 
him life wiui a balmy, gi rttle yiunmer's day. His inoomrm 
determined by the linni nf Ins desire. lie was otipefihcw 
ottciala rarely to be ni< t with who could find no lepi.mi.v 
complaint over the aise of bia eamfaigih inaamnch ai btfiiid 
them himaalf. Before ilckela eaaia into general nHvpoalb 
railroads, all money of course passed through the c(inrfu<(nr'i 
lingers. He was practically the railroad company lo (u u 
pasHcnger ri ii ipls were c.mrerntxl. He received the Diofici, 
and no man knew how much he received. He declared diri- 
dends, large or small, and paid over the ooropMiy's per mt.. 
and no one could aay him nay. He waa paid aaa aMUscf 
formality, a certain aalaqr. Juat why thla waa done hiitll- 
cult to see, unless it waa deaigned by the conipitny lhii< ' 
make him think he was conaidereid honest and flitter htx 
thereby into a more favorable division of receipts. 'Hif «»i 
conductor grew rich, and retired to spend the remainder of k> 



derka in the departments at Washington are to members of , days in the eqicymeDt of bia wealth, 
the Cabinet and fiaaideat of the United atatea. Aaimmenael The ticket 
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revenue Knd turn it into the treasury of llio company. Ita 
adoption wa*, pcrhap*, to a certain extent, sucrewful. But 
wliilu it did not leave the conductor to many oppoitunities to 
turn an liontKt penny, it made biui more vl};ilBnt and greetly 
in regard to those oppnrlunilica that were left. Many men 
who travel regularly over certain lines eatablinh an uccjuainl- 
anco with the conductors and discover their plan of operations. 
With such tlie eondiictuni often divide (he epoils l>y taking lew 
than the regular furc, thus making it to the interest of such 
men not to purcha<>e tickets. Instances of thi« method of 
mutual diviaion and silence sometimes extend over many 
years. Tlic conductor will posa through the train, greet the 
ftimiliar arquainlancc, while the f. a. drops, perhaps, half the 
regular fare into his hand, and it in suflident. Once this 
arrangement hegun, and (ho conductor, were he disposed (o 
l>econie honeN(, dares not do so. Usually with persons he docs 
not know ho will take out the book fur registering fares, which 
ho is required to curry, and, with a great show, st'nn to register 
a fare, though the paper over which his jHtncil seems to pass, 
may be innocent of blot or hli'mish. Tlio conductors who are 
thus 'crooked,' running on the sime road, will Ui<un1ly have an 
understanding with one another as (o what percen(iige of 
money collected shall be rotaiix-d. This is ncccasikry in order 
that one man may not uniformly ro]Hjrt larger receipts than 
others, and thus give the thing away. It is proverbial that if 
au honest conductor gets on a road where a ranjoriiy or all of 
(hem are dishonest ho will find his place \cry uncomfortable, 
and is likely to be the victim of some plot that will result in 
his discharge. Thus certain road.<! are known to have dis- 
honest conductors throughout, while on others all seem to be 
honest. An honest man going on the road where the con- 
ductors are generally dishonest ofien fc«la (hat he must do as 
they do aa a matter of aclf-dcfencc, and cornea in time to look 
upon it aa legitimate. 

Various dcvicea aru adoptc<l by the railroads U> prevent the 
conductors from stealing, but none aa yet have l>een entinOy 
successful, and if any man will offer one that will fill the bill 
the railroad companies will rise up and call him blessed. The 
plan of announcing (hat an extra per cent, would be charge<l 
passengers who failed to purchai>e tickets worked well enough 
with people who did not travel much, and did not know tlio 
wicked ways of the world, but it failed to reach (ho old hands, 
who knew the ropes. S|M>((cra are sometimes employed, and 
certain roads seem to make it a rule to discharge their whole 
force of conductors every few n^onths. Some roads now re- 
quire the conductor to give fur every cash fare a receipt, which 
in printed terms informs the paasenger that if all was not right 
ho may secure such etato of alTiiirs by taking the trouble to 
address Mr. Soaudso, the general pa8!<enger agent. Ue is re- 
quested Id prc«4!rvo this receipt. Ho generally throws it on 
the floor or out of the window." 

While it would be unju!<t to accept as literally correct all the 
aIm)vo Ktatcments, so far aa they affect an entire class of men 
who embrace many worthy citi/ena among their numlier, the 
extract heljw to indicate one of niuuy directions in which a 
thorough system of accounting and watchful auperviaioD is 
nec-cwtary or desirable. 

Of nilway coniluctnrH, as a class, including freight con- 
ductors, it should be remembered that they wortliily fill im- 
portant and highly n^poiisible positions, as they direct or 
control train movenientx, the other pardea engaged in them 
being subject to their orders. 

BTATIOJf AGEST8. 

One of the most numerous claasea of railway employ^ is 
station agents. It is necessary that all their operations should 
be carefully supervisiHl, ns they are the recipients of the prin- 
cipal portion of railway revenue. It occasion ally, hut rarely, 
happens that notices of defalcai ions of em])loy<?s of this clans 
are published. Ordinarily their receipts arc forwarded and 
accounted fur with commendable regularity. A considerable 
number of them receive hu-go sums, but many others are 
locttt<-d at such unimportant jilaccs (hat it is necessarj', as a 
matter of ecn ifi v, tl u they should perform a variety of 
dlMlnlo «vi iiy. The folUivbg picture of the 

,' (•■••' ■ ■ '■' t' ■ latter daM wa« drawn by 



one of their number, in an article he contributecl to the Bee 
Line Gazette a few years ago:— 

"Give us a chance to see what the small station agent has to 
say for himself. 

Ue gets up in the morning l>efore daylight to attend to the 
local freight. When it comes along the freight is unloaded 
anywhere within a mile from the freight house, and the agent, 
who has nothing else to do, lugs it in alone. Then, perchance, 
there is a car to go. and then the train men dance, and say he 
has been holding that particular car for over a week, and swear 
they will get laid out if they Uke it. The local gone, and 
freight all in freight house, he goe« homo to breakfast in a 
tolerable slate of humor. Iteturniog to the station at 7 a. m., 
he finds several lady passengers waiting for the 9 o'clock train. 
Xo chance to iiweep up and clean until that comes. Pretty 
Bcxjn they commence (o bo(her him just as he is making out 
his reports, and he has to explain why children fifteen years of 
age cannot ride for half fare, or some such point. Before that 
is done with some one comes banging around for a box of 
freight, and will not l>c satisfied until the agent has shown him 
every box in the freight house, aud has promised to telegraph 
and find out where his box is being held. He then returns to 
office, and the train dispatcher wants to know if ho is laying 
ofT, and why don't ho answer his call. If he tries to explain, 
dispatcher thinks he is impudent, and says he will see the 
superintendent about it, and if the agent don t try to explain, 
he will get rep<jr(»>d for not doing so. Tlien, w hen dispatcher 
is sending special order, passenger comes to ticket window, and 
wants to know how soon the train will come, and if it is on 
time. At last, train is nearly due, when in comes a man who 
has five or ten dollars to send by express, and who, after spoil- 
ing three or four envelopes, finally gets one to suit him, and 
then wants agent to count money for him. Ho expects to 
send a barrel of potatoes to Michigan in (he fall, and wan(s to 
know how much it will C4«t, and if the agent cannot get a 
lower rate if he ships three or four barrels. Then the train 
comes, and before he can get his baggage and express <»ff and 
on the conductor and engineer are calling for their order, and 
ho is rushed to the ollico to get it. 

Tl)e train gone, he commences to sweep out and clean up; 
no sooner has he finished sweeping three or four rooms and a 
long platform, tlian tliere are some cars to be moved; he gets 
his pinch bar and shoves and pinches for the noxt thirty niin- 
utea, and finally gets back to office in time to find out that 
8omeb<Mly haa had a Western Union meiwige and has been 
calling him all morning, and has retjuestcd the dispatcher to 
stir the agent up a little. Tlic agent very likely feels stirred, 
but haa to be resigned and quiet when told that a new niun 
will lako his place if be don't stay in the office all day and 
attend to business U'tter. Dinner timo comes at all hourst 
and some timea would nut come at all if the agent did not 
steal off to dinner, snatch a bite and rush back just in time to 
have another racket from (he dispatcher. If a freight train 
gets laid out twenty minutes at a small station, the conductor 
gets wild and swears at tlie agent for not getting s|>ecial orders 
after the dispatcher has given him '9.' Ho walks out of the 
office in disgust and gets as far as the freight house, when ho 
finds something new. Some one has left a hay-rack full of 
household goods strewed all over the freight floor. Pretty aoon 
another load comes, and finally, about dark, a lady comes 
round and wanUi her goods shipped by the first train. It is 
KUpper time. The passenger train is duo in thirty minutes. 
He has to sell tickets, check baggage, gel the United States 
mails, finisli up his reports, and then go out in tlie freight 
house, and, after tugging and straining himself on cook stoves, 
bureaus, boxes and barrels and (hings of every descripdou, 
loosely packed, poorly nailed, and liable (o come apart at any 
time, ho finds that he has thirty minutes left to eat his supper, 
bill tltc freight, make out the releases, and help (he poor 
woman mark her goods and nail her boxes and barrels over. 
Then he gets his parting instructions to handle her goods very 
carefully mid lo icU lUc Iniin men tn ih> the Ninio. .Vkmg 
comes (he local (wu hours lute, pitch diirk and raining; tho 
conductor sees tho plalforni full of freight, aud may be he is 
civil. Finally the freight is loa<led and the cars all switched, 
and then ho finds out that the dispatcher wanted to get tlie 
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train to the next lUtioo, bat ooukl aot niN fbe imdl ilttfan 



And wHgoM d>x>ft«rdt]r. Evwjr om, from the heid to 

the foot, haa a pick at hitn, and pven the hrnkpinrn Bwoar if 
he in not on hand to open a 8wiU.'h every time a train wants lo 
lake 11 niilinc. 'ITjc ticket department in no better. It generally 
paya a small com ni iuioa on ticket lalea aa part of agout's aalary. 
Tlw HMD Around the village, who do mopt of the traveling, want 
tboafaotloliivor tbeniAflvwylhiiig^aBd tta«a tbaar^Uodin 
with the conductor, and don't naed to buy tidketa. I have • 
(Im.t !i ]M., i| ,]c pet on a train at one time, iunl may bo I aold one 
iV. niit ti. iii l tu the crowd. Some will nut I my a ticket because 
the ugeiil Knn'i Irunt lliem for it, and olliers tliink it very ttylith 
to pay ibo money u> the conductor. £xounHODai lain, circus, 
Mid such gonorally aond the % cowpH iiMi itoiy ticket, but 
Ihqr know w«U that ho ou mm ft* off to ow It. He is 
penned up from daylight until 9 r. v., and 1iid>1e to get called 

uj) 111 rtii) limir iluriii,;; llie night. Thus yon have him — "l-itinn 
agent, iiiiifller, liekot a^ent, freiglit a^eiit, expri Mj* anient, 

mini I arriri , xvvitehman, and, finally, operator. lli?< I'jUary runs 
from $10 to ISO per month, and he ia ea peeled to be alwaj s 
<M\, oU^infi Meommodatinr, and lendx lo gif« waj Ibr • 
new man, if be ealla for promotion, after working four or five 
yean at Mich a plac<>. If any one Ihinkn it's a pit nic, I would 
fldflMhim to try i: f<<r a rluTt time." 

THEICK ABIi NlTMEItOtB qUARTBKS 

in wUch the protection of the righia and iuierwta of a railway 
ooBpMny. which on be derif ed from • thoroi^ igritem of 
•oeoanlinf, ie highly nsefiil voA tmpoitant ipban of 

operations extends over many fields, in which large ontIay« 
are made or large receipts obtained. Freight departments are 
Impoitant, in the magnltode of total rafenoe and 



plesitjr of details, than passenger departments. Nearly all tlic 
aoBMMcoial products and much of the other movable ptopenjr 
of the American people pam over rulwaylinee, the aetoalwhw 



nf (he frei;;ht Iran .rtecl iumuiilly repr«-M-nting a 
of a iitanlMT I'f hillioiiH i>f dollaih, ami as railway companies 
mui-t Hlriitly acfiiuiit I'l.r everything r('<eiv«sl, an irunicni* 
amount of uQtciunt clerical service, rendered in accoidance 
with appropriate rulea and Ngulationa, Is necessary. 

Aaida ban all each matlan^tbamaditaalfmaitbaopmied 
at an enormona expense, and eooaideraUe atatittiea! tufefma. 

tion, cliowin^ (lie exai t t.ature and magnitude of the numerum 
lalxint performed, and tliu precise cost of movements, fumiab 
the best attainable data relating to the degree of Hkill and 
eoonomy exerciaed in each department and by each deas of 
oAciab and amployiK 

The treasury department proper of great linea, with heavv 
current receipts and expenses, and the duties it is freqnenti v 
clmrged with in counettinn unh il.c iwue of m w «<•< lu itii* .ti. ! 
the cuKUnly of stock traiutfer books, oflen Iish au imiu«rij.c' 
amount of responsible labor to perform. In the case of omii- 
paniee whore such dutiee are qiecially exacting and oneroos 
Uieama apptopiiaia that Ibagr duMild be aopantad fkom the 
accounting departments. 

Other important general office duties relate (o the keeping 
of '. ^('l.r^I'< in connection with real estate purchnitcHl from time 
to time, llie movement!! of cam, and sundry other affairs. It 
is slated of an old New Hampshire railroad report that it 00^ 
braoed an amnefBtion of e*eiy tool owned by tbo oompaiqr. 
Tbiawaa going to a riAonloaa length in one direetlon, balii 
WRS much hotter than to permit the wanton and injurio* 
neglect of all such matten that lias ucuurted in acme otbsi 
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FTHB labon performed in faoetal oOoaa have aa iavottaat 

■L relation to a large portion of the work connected with the 

tranh- (l< |iiirlinenl» I'f ruiUnyn, although much of their tn.^i- 
ne»« is neceawrily transacted at sundry points ou or near por- 
tions of their lince, or at other plaoM mMto front the aentnl 
office. 

Tba movfaiKof all the freight and paaeenfleia that aia now 

moved on American nilwagw. with the doj^ree vtmhtf and 
certainty that has been attained, at the prevailing low rate of 
average charges, is tlie ^;rl■ato<tt l.i--k ever performed hy any 
combination of agencies, and the traific departments deserve u 
liberal share of the credit of the woodafftd aeMovaiBMto that 
are constantly being repeated. 

Tha iphare of tbo oparationa of important Itnea )• aitaBrivaL 
In addition to the work oonitantly progreaaing on their own 
roads, which requires watchful suriervision, they are often 
<Jllli^■l^l li! [ ny (nuch attention lo matter* that lu iy niXn i ll,< ir 
prosperity tltal are traoapi ring or ma^Mranspire at numerous 
diatant trafllo central. In ih rai terms it ntaybe said that 
every important company has a buaineaa representative eta* 
lionad ia or traveling through avwy region of the United 
Blalai ia which a considerable amoimt of traffic might be 
diverted to or from ita lines. It was not by accident or neglect 
of any availahle nii t'.ii»d Inr allraeting freiglit or pax-engera 
that the present routes of Uirou^h buKin^ were uitablialied; 
and oompetition ia at all times sufficiently active to render cou' 
tinooos alEDrta neoiMuy to retain or increaee tba portion or 
pereentage of traOe that ia perpetually beiiq; ooBteoded tea by 
rival organizations. 

So much importance is sttsched to business originating of)' 
the lines operated that a niimlMT of companies extensively ad- 
vertise lisia of agents engsg^nl in soliciting or directing it who 
at* located in or traveling through widely distant regions. 
On* prominent road classifiea iu general and tiaraUag agents 
laklar Ibitt haade, via.: peaMOger and freighi, amliianing gene- 



ral agenta and ooMOWrdal agents; passenger, e mbr a c ing 
tralRe agent, a number of traveling passenger agenta, paaaecf 
agenta wheeo fieUli! of 'ip.-rnlii mi cvtr nil over larpe dc'.-i;m.: 
sections of the country, ni ■! ili-U ict piis.'^'Uger agvniM; fri igi 
embracing general Ag> nt.^ t' r parliculur seclion.n, c«>mmer6 
hgonts, a contracting agent, live slock agenta, aud numan 
traveling afenlK mi^wtion, embradng a comuiwrial ^ 
tmveling emigfatian agant, and trnvaiinf emifnttkm •S*ot^ 

Other companies whidi do not extenrively advertiae lisa 
iijieiit.'* or I:ii>ii.( ri'[iri'.-ii Ll.iliv 1..- in wrviee at {toinln dUa 
from thfir liiiw ni'vi-rthi'lt «m employ them preMiniably tol 
I'tteiit to which their services are considered advantai^euuiw 

Detaila of all exteanve Irafllo deportmenta nro under I 
dlraotionof two gnand haad% one being diiignatad thai 
era! passenger and ticket agent, or general pasaenscr ag 
and the other the general freight agent, or gcnemi frw 
traffic agent. Bome importatit companies have nn oflii. > r ; 
presumably outranks thoao named above, styled a, gtij 
traffic manager, or a trafllo nanagar, or a freight trsifflc a 
agar, and aonia of tha aompaaiaa on which tba Mnool 
buatneeaiinot ipedally eztanriva haw aa oOioial deaig^ 
traffic manager, or general freight and passenger a^rut, 
ban immediate charge !■/ both branches of the traffic- ilel 
nient. On tlic large "y.i iii!- each i ff the t«o ^i^' at tli vi-»Hi 
railway tralTic has several important officials, whooo I 
quarters are usually in the general office or in tba city in a 
it ia looatad, including an aanstant general paaseoger auid t 
agent, or aariilant general paasenger agent, and general 
L^ i^'i' agent, in the pamenger di-partnient, and otM or I 
prominent ossiHlants to the general freight ngcnt. 

The division of tr.ilhc into the two classes of paanongf 
freight business runs thrutiKhout sundry ramificiuiona a 
way aSkire, as it is not only requisite that two daaaaa of 41 
ahould be amphiared, bat that diffaaat olaMa of cstm 
beuaed,andiBiBodMii praotiioa tbaia aia aaoally twro 
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of lOOOmoUvc^, eiiKinctiinn, ami I'riikf iiion. Eiul«javors are aluo 
to apportion niirratin^; f Tpi nsi s, including the cust of 

) of wajr, w closely aa powiUa between the (nitlajri 
roqalrod to tnaaport piwimgwonlho one huid, ind fraigbt 

on the other. 

The tmffic of lan;o sy«tonii> niiRht also be divided into two 
other classes, on<- l on-iitinj; I'f tUo hiiHint'.ts nhirh apparently 
comes untought, or wiilioiit any spt^cial new eflbrta bciing made 
(0 attnct Of Mcuro it except thoae uking from Muffident 
Mjoommodationa aiid onliiuiry iidf tituiiig, aod Ibe otbor ooD' 
Btting of IwaiMM obtained in riwrp conpotitioa iritb rival 
line.<;, or hy olTi ring special inducemenU for the temponry or 
piTtnHiiotil inrrpiisp of loral paMenger or freight movcmentfl. 

Mlli'h luUH IwM'U (ll ilU' lUnl i:- i h^Iillill} ln-jll;; doill' ill ill! 

these direction*. Many of lUese labors wcro wise and jiKliriuii>; 
■OHM of them were unwise and injudicious, and any };< iit'r;i! 
ranMk that might be haiaided oo tliis mttiect should perhaps 
be to the tftst/L that eflbrta to develop local traAo have more 
fmiufiitly f.illen Hhnrt of a prDjuT ctAndan! than i'(T<-rtH tn 
dPf-urc a share of compt'lilivf IrHfliL', Tin' lionm nmrket is apt 
to he tlip best market fi»r r.iilwjUH a.-* u^ll cis olbor priniiu tr.". 
it is doubtful if any American railway company \\\\» ever en- 
joyed a laige meamreof COntiBUOUd pmKperity which di<l not 
develop or Mfve estendvo inlonala located aloag il* lines or 
at lla terminal points, and it Is certain that mncb money ha* 
IxNMi loHt in carrying conipettlivc iri^ffic at unri inunerative 
ratoj. At the Mime time, first-chuss .-crvice can scarcely 
Im! renilorcd to all the inhuhiljinti^ of regions trnversetl by 
lengthy lines unless thoy are thoroughly equipited for aod 
mpfod in oompetidve tralBc^ baeauae it is generally necee- 
laty thai a nnmbor of imporfaiit looal induatriea and intareels 
should have at least equal ohancee with the produoen of com- 
pftiii^ rf;;;;m-i. For these aihl other reasons tlie ideal man- 
ngenient of the traffic depiirtment* of great railways involv*'?' 
the solution of some of tli<; iii<>«t complicated problems that 
ever puisled manltiad, and their intricaciea have boen greatly 
ineraiMd bgr lh« pnssure of ooopetitioa, hanaiiv IqgldatkMi, 
and sharp tnuuitioM from booming eras to periods of iados- 
trisl and eommerdal depreoion. 

There are presiimahly import4»nt variations in the aclunl 
amount of power exercised by tratlic manaKer^, pciieral pas- 
fenger agents, and general freight agents, b'lt h I -uch ofli- 
ciab usually have a Urge amount of business to direct An 
Indicilion of iti mafnltode is Ibrniahed bgrthalbOoirfiigtlato- 
meol made in the St. Louis Globe- Democrat, shortly alter the 
strike of 1885, on the Missouri Pacific system: "Very few peo- 
ple have any oom epliun i f llie v;i.vt .uiiount of correspondence 
which conioii into the various iniffic departments of a railroad. 
When tlie late strike was inaugurated on the aouth-westem 
^yaten, it was tboogbt advisable to ke^ aa aeeniate raooid of 
the number of leltm meivad each day at the gaoend passen- 
ger aod Itdiat office at St Louis, in order to drternunc what 
cITect, if any, the strike had on the {tassonger busineiw. C'uin- 
MieiK'iiij; with li e !Mli i if Mairli and ending with April 'Jlh, 
there were received through the general poet ofhce 3,903 letters, 
and hy train mail 10,939, an average of 530 per day, not in- 
ohiding Sundays. From April 10th to Hay 10th, the gonecal 
poet office delivered 8,M9 letters, and the train mall amounted 
to 10,S'J3 lottcn, a daily average, excluding Sundays, of SfVi. 
Tlii« dcies not include telegrams, newspapr rs. or pamphlets and 
advertising matter. Wlien it is reineinl i nil tliat tl,i- (H)ly 

covers the letters received by one deparlnienl, and tliat il takes 
two doika several hours each day to open and distribute the 
mail, some idea of the vaal machinery it nqoiraa to naoage 
and operate 0,000 mOes of railway can be formed. A few yean 

n):<), hefire the orj;:iniz!«lion of M) tnatiy pool* and IrniTic i-- n- 
ciatiuns, and wiien tlie mitway sysle'iis of the ci/untry were 
comparatively small, tiie e. irresp<>rid( nee i-f p;iw.enger aii<l 
freight departments wb« ea«y to handle, as it was not a general 
tototokeopcopiwof alllettcnand tdegrauntentoii^bntto 
tmit more to menoi7. lo maqjr cases ordinary nquaiti Air 
rates or inlbrmation were answered by gimply (umlnif down 
one corner of the Ictti-r, m:ikiii>; the jiroper m il.r.ii ti iu i.eneil 
thereon, and retumiug it to the wmh r. 'I'liat i.s all changed 
now, and a railroad ofTicial who wnnid Heu<l out rates or in- 
fwmation without carefully keeping a letter-press oopy of the 



sjime would be apt to find himself iu a diaagrt-eable predica- 
ment before hohk' pool conitnitisioncr, Slate lailrOid eO BIIU ie* 
sioner, or other association arbitrator." 

Vivid picUuvs have been drawn of the character of the labors 
performed by general freight agents. If Ihqr wen eoofined to 
the arrangement and printing of tariffs, and the snpeiriaion of 
det.nis relating to current tr.ln^^uti(llls, jlicy would be cufri- 
ciciitly onerous. Out numerous complicated ipie-slions aiTecting 
relations with connecting or rival lines fnx)ucntly lUniand 
much attention, and agenia are obliged to act promptly on an 
number of applicatiooa Ibr epedal ttm, or peitleular 
lions, whidi are pressed with all the eaiMrtOMa and 
srlfulness that energetic busine^a men can employ. Hnch baa 
Iieeii siiid of tlie i.inscniliiilousiieBs of corp>jrati(inB, but if tho 
other Mde of the story representing the nature of the demands 
mode by individiuil" and communities could be fully presented, 
it might lead to the conclusion that there ia a greater i 
for protecting railway oorporationaagi^Bet minouai 
than for exceptional h^ialaiMW to protect the pubUcagainrt 

■' unjust diserimiM»ti<jii."' 

'J ill' general pujisenger agent also haji many applications to 
c*ln^ider and dispose of, Kuch rji letters asking for special rates 
for cxcursioni»ti3 of alt classes, who wish to go to : 
piaoea^ and to travel for Icaa than the regular rates on i 
nceariona. The routine dotiea are highly important, and it 
freiiuently rei)tiire8 a considerable amount of wisdom and prac- 
tical knon led^e lo decide doubtful questions, aod to enable a 
company lo fully impntve its opportUBitiea without beiligeul^ 
jected to unnecessary expense. 

One of the depaitmsQta oonneolod with passenger traffic, the 
handling of beggaga, baa been qrtteeaatiaed on Amerioan nil- 
ways to an extent that renden the fscillties allbrded for ill aaiii 

keeping and <leHvery f ir ^u]l(■rlor to the iirrnnpements of fc*» 
cign nnulH, and thi.s crcdilablv result has only been attained Iqr 
an immense amount ofcanAdailteiltioa,W«lehAil I 

clerical lal>or. 



baooai;r iLiNDuaa— thi cHBCKnto system. 

The following sketch of some of the labota of baggage hand* 
Ics and of the checking Rystem is condenncd from a deee r i^ 
tion which appeared iu the rhilmlelphia Times: — 

''Standing in a railroad centre, where steaming enginei fush 
into the statSou with tiembling haste, one may observe the 
traok amadierathiaworkintid atend in wonderment that he 
execnIeB his task so skillfully, and yetvrlth ancih Ultle damega. 
A breathless span of time is allotted him to hand down his (^le 
of trunks, and to the minute the work i» done. .Ml aronml 
him is the roar of a Rhiding, steaming world, cn. barking and 
dii^embarking iu exciting speed, smd the only man that stands 
cool at hb place in the midatof tbia aeething Babylon ia the 
expert baggage master. 

To be a trunk handler one must be an expert. None but 
men of pecidiar fitnera are (itationed at the great railroad ex- 
ehii!iL'es. .\ ^'ii enliorn can :lt once be ilelt cted. He tiicklcH 
a trunk with bungling awkwardness, he rollit il witli pufling 
labor, ihlli over it, and tills and drops it a score of limc«. To 
watch aa axpeit onloadimg a train you will observe liow his 
one hand rests upon one comer and the other upon the side. 
He lands the tnnik ujion the floor, never upon any comer, 
always on tlie full end. The corner is the wrp<-king point even 
of ail iron clad. He umsI dexteroUHly hurries it to one side 
with the case of a toy, and hurls anoUier after it with the grace 
and poee of a ball pleyer. He always prefers a large trunk to 
a small one; it la better to handle; Tlie wrecking is never done 
by an expert who handlea hundreds of tmnks at the great con- 

t!aetiCL^ of r.iilroads. It is done by the h:ii.iU fries of the least 
work, and particularly by the uu iperieiu ed hand;* of road 
expri-sses. 

A baggage nutstor is alert and very jealous of hi.s record. He 
makes no claim to the title of 'trunk smanher,' he rather rc- 
padiatea it ae&ilnr on his calling. Besides every damage ia 
chalked against blm, and a second defealt jcopardins his 

position. 

He <lecidedly in king among checkn. Tliey are mynlerioufi 
hieroglyphicK, those brass plates lus they hang dangling by 
leailiem Ihoqga in his office. They are mute intoliigencea tlutt 
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will diqg to the hiiiullr of any iirt tontiuue trunk And cli«p4-ruii roiiN H or linlf K'HCiiw what in hi« ru rvoui cxcitenirnt lie dtslru 
htm to the end of the luition with unerring precision of the That a trunk breaks i« oAcn tho fault of the trunk itwif. Iti^ 
way and through intricate mnncpuveriniporexchAnfes. There | packed to an exploeion and is nut strapped. Thatatraakii 
U tha 'ahoU oli«ck,' that will aafely tlMr Ibe laggago aa far as { lost w imtbcr the fruit of the eicited traveler, who i« iiuUniii 
the Vudelie line goee— to IndiMMpoiia. Then tho 'joint | in hli dosli nation or who majr Joetle his goods to the mtt 
dMckR,' that vAi-illnto hi'twccn tho IVt>iii>ylrania and the New order. Tho baf^Age maator ia piiiiui tiikini;— he rhivli f „ 
York, Shore aiul Hiiiralo railron<lii. The ' revcrsihie I records of good« At Uuth enda and ki'<-|ia nii nrcouiit in 'iii<i .,iirj 

check' is II luriohity. It takes bnBK«)?e out to a certain iltwti- I (jfTlce. If a trunk in lucl Use 'trucer' is miit out. Il may 1,^.4 
nation, rcvcrKcn, and takes it back again. Tlie ' U)cal check ' ia rhiuse of weeks until tlic utrny goods are ferreted out i( ia« 
u«cd on any road the given company operates, and guides its | piece of detective work and ndniitj) of skill and natural lbiw( 
duxo with tripUoklM. The moat uniTeiwIly used check ii neas, thia hunting after a trunk that has lust it* beuineL 
the 'Thomu hdder.' It goea over the Philedelphift and Read- 1 The baggage master politely checks your trank and mvi 
Ing Railroad, nnd is a favorite 1 f Kli\niiil'imt«. Tlicre aro clicrkH nothing unlena i( lie overwt inht. He will allow you l.W [lkii;,!, 
of all nhapen — round, ."qiiiirt', <iviil, mul < vi>ii of MiiilcMyi nk^n for a full tirki l iwid 7.") I'OUntU for a half tii'ket. Ilia»mij'v 
cut. They are sobt*r fai lx in liMik tnivi l, aiiil ko mu^'l llic 2ii ceiitu [ht Imndri-il pounds in excciw to a given distnat'e. |J 
checking nuutter be. When the tide of an excited multitude , you quietly pay you wUI aave younwif unneoesaaiy diipaie, 
to Upon him, bellowing and rushing around his unguarded j Tho trunk smadier hu hia lighlabMid if you ofaaariil^ii 
poatk he muet be oool and make no nuatakea. It often ao hap-! hia work of toaiivlnuikayoo auat admit lliat ha aakaaioii 
pans that be moat lead aome flurried traveler to hia aober I use of tbem." 



LEUAL DEPARTJSdMTS. 



EVERY important railway baa a general counsel, gencnil 
solicitor, genera) attorney, or aolioitor, who naually has 
talented aa^iilanta in the central oftce, and a eoipa of leading 

lawyers, rcitiding in the districts trnveraed, regularly engam-d 
to conduct f>inh rawH s.i may ri<|uire attention in i<u(i>lry 
courts. Yuritnm roatln respectively dehi^nsti' tlie < i'iilti>! \i%n] 
oflicialH a» general coiiiim I, general solicitor, nnd assi'itaiii 
general Milicitory; gtm r;i: solicitor and an anistant gen< ml 
aolicitor; general counsel aud aauatant general oounael; general 
aolidtor and chief eoanael; general eoonaelj adieitor; genenil 
attorney; grneriil counsel an<l general iillorney; geneml counsel 
and Counsel; chief ationx-y; Keueral cuuiisel; a general attor- 
noy fur c.-u-li of i^evernl ini|iort4int districla; • general claim 
agent and aasiotant general claim agent. 

Whatever may be tlie special titles or plan of organization 
adopted, there ia comparatively little difference in the leading 
ohaiaelMiatiea of aeveral rlaaaea of important legal labor* that 



v< lived In particular caaea are diatnrlad (o an extent that woold 
be ruinoua to struggling companiea if they ware not debmltd If 
able eoonael. There to little doubt that groaa iivnatieaisfie- 

quentty submitted to because mich snhmisKion involva ! 
loss than trials controlled by what Marehall M. Kirkman bIv 1. 
"an iiiiwrilteii liitt of !;uiii t;i;il 1< iitlif tlic jiirvin.m l.i cist 
l iK verila I for his neiglilMjr w hciiuvcr a cunllict o<-cur« U'tvefo 
liiin and a railway company." 

Theie hail been a material change in the poUoy pniMcdtr 
)<oino important corporatlona within a comparatively itecst 
lieriod. For MuU>om resistance to nearly nil cliiiw-s of l Uinn. 
an eame*t desire to prnniptly meet nnd pay without liiipaiiua 
all reaiMmalily jn.it il< niaiul.s Ims licen *uU-iitiiliHl. nurr ■ 
little doubt that tlin latter courtv ia commendable, aud tluitlki 
interefts of powerful companies are promoted bythemaaiitefr 
tion of a deaira to deal juaUy with real suflierer*, oombincd aiih 
a firm reaistanoe to fraudulent dalms and determined cffoHi 



BUat be perforiord, althoii;.;!) the Variations in tlx 
aa numerous ivs the ( onijili xilies of finanriiil iiianiigi ini iii, the 
scope of corporate ainhilion, tli<- va;;.iiic:< of Icnii-liitive railway 
reformera, the conflicts of railway laws, tho pervcr»ities of 
}urie«, and tha azIorliaData bnoiea of men who claim damagen 
for loaa of real otr peiaooal properly, or pbyaioa) iqioriea. 

11m leading counsel acta aa the adviser of the pferfdent and 
board of directors in iuiportuut tnattrr'' that demand considera- 
tion, nnd gives judicious o|ii[noiis iti rLTereore to the hearing 
of tows and decisions u|)un such schemes as may he |irop<ised, 
m work that may be progressing, or means for obtaining 
flnaneial aid, such aa a new aioHgaga, 4e. Ha to alao gen- 
erally expected to advocate the intereata vt tha company in 
prominent cases that arc l4> lie argued before the higher courts, 
to draw i:p nnjioilaut conlratts or other jin|iors, and to 8]i- 
pear a« a defender of railway rights before legislative or oon- 
eoaunittaea when apeoially dangantia new aggna- 
I an tinder ooorfderalioa. 
Tbeae daasea of datiea are to a conalderaUa aitant diatinet 
from an iimiicnse mass of current bustneia arising Crom claims 
of varioUK di iicrljitions, such as those based on land damages; 
the de«tru( lion of live elock; the luiriiiiii,' >il 1ikiMu!^;s, fences, 
or crops by fires caused by the sparks ol a loi:<iuio!ivi'; the in- 
L of injurica upon individuals at grade croM' 



Iclaili iiri' to prevent tho cstahliHhnient <if leg-il i rini iph s < r jiroccdKili 
that Would lie specially damaging to radway intcretts. Oneof 
the features of railway organiuliori which is gaining impoi^ 
anco is the departments specially charged with duties eoiw 
nectcd with claims, some of the agento baing atylcd gnmil 
claim agents, and othen inigbt elidm agents. The extent to 
which they are closely connected with legal departraenti pre- 
sumably varies in dinTerent l oriHuntinns. 

Tlie current proceedings in nuiny of tho courts of tiic coimirr 
show that a largo portion of their time is occupied niili ilie 
consideration of suits in which railway compamiea are dcfcnt- 
aata,andittoiiotiiiioomBaaii ibroneeompanytobeindul|pB| 
in the hmiy of Utltation against another. Scarcely a vsdt 
passea that a peculiarly outrageous verdict or decision in net 
ri iiderwl in sotne loi ality. and ihc agu'''«k'ai'' ani"U!.! • f 1 
justice inflicted in this way, and in the paimige of unjunt Usi 
by legislative bodies, or the issue of unjust edicts by rsilwiy 
commiasiona, probably exceeds the amount of legalised is- 
jnatlea inflicted upon all other American interrats. 

Despite xealous efforts to adjust disputes amicably, and to 
promptly pay every description of ju»t claims, an iniincRW 
amount of railway htigation is usually progressing. Tlie fru- 
eral counsel of an important road, who was noted fur ha 
uig' or other anxiety to avoid appeato to th« ooutts aa fitf aa poaiible, iUI<d 
points on railway lines; the loasof baggaga^r pcwtionaol £reight , before a ici^tive committee that within « year nearly to 
shipped; personal injuries inflicted on emptoyda or paasengers hundred anita had been brought against the company he rep* 
hy railway nrciilcnts; and sundry other incidents, i resented, and that about nineteen hundred suits in which it 

To decide what the laws l>earing on cfrlain cliisses of railway was concernetl were then pending, many of the Istlcr beinj 
operations really are i-t olU'u a <liHifult iiu«k. on a> r. mut of li.e old cases. 

multiplidly of loosely-worded statutes aud conflicting judicial , The services of ssgacious counsel are necessary in each (t<|* 
QpinioiM. Aitdwlientlietowaaraknownorfli«d,lba&alain.{«fda«dapmentofaraltway,fboaitiialolltalo^ 
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papers mun b(>drnn'n up, or arKiimcnte made to secure a charter 
or ohtain a right of way, through all g^rndcs of legialativo and 
popular friendship or hoetility, up to and through the period 
when the volume of daily traffic haa gained Htupendoua pro- 
portions, and incidentally furnished the basis for legal cntanglc- 
nionta of correflpomling variety and ma^;nitude. Evit)' step of 
railway proj^ess is paved with lawsuits and requiremenla of 
law-mukcra. 

Tlie nature of the changes of popular procliviliea, which fre- 
queolly bring with them corrcaponding variations in the 
ppecially prcesing dutica of legal departments, are forcibly de- 
scribed in the following article, written a few yearn ago, which, 
allhongh it \n peculiarly applicable to the line* ninning thnnigb 
new agricultural regionn, depicts ntanifestalions in nearly all 
localities: — 

TIIBEK EPOaiB OF RAII.ROADA, 

"The first is the formation opwh. Tlie people of a acction 
want a rnilroud. Everj-body wants it. There is no division of 
sentiniont. Public meetings are held, and the enthusiasm is 
only miriiaiwed by the unanimity of sentiment. Every variety 
of local aid is voted, and the right of way is freely givi!n. No 
sacrifice is coniiidered too great; eternal frienHhip is phnlged to 
its inler('i»tn; the company, the ^rporalion, the monopoly, is 
regarded as an unseen bnt benignant power. 

The second epoch is like the fir^t. It is th« construction 
epoch. The road is being built. Town sites arc selected. 
Country villages bristle with activity and life. Tlie whole 
i-ountrj- shows pignsof prosperity. Money is paid out in every 
direction for labor, teams, provisions, supplies, tics, everything 
which enters into the construction of the road. Expecially the 
price of land advances. Farms increase 40, 50, 500 per cent, 
in value. Farmers put in big crop«, as they will find a market 
at their doors. The road is at length completed. The rejoicing 
is general. The first train ia welcomed as an army of deliver- 
ance by a people in bondage. Everj-body fecla good. It is true 
also that everybody's expectations have been realixed. All the 



advantiiges of the railroad are appreciated and its value ad- 
mitted. 

The third epoch then slowly emerges. Its early progress is 
slow; it then approaches with accelerated speed. The public 
learns that the road is not run for its rxchisivn Ijenefit, but 
that the company also expect* to make some money out of it. 
The discovery is made that the railroad is not a purely philan- 
thropic enterprise. Tlie boundless benotiis, including increas<-d 
values, steady markets, means of rapid communication, the 
prosperity of the country, have become seasoned and thread- 
bare facts; they have lost their novelty; they are old; they seem 
as if they bad alvviiys been, like the beauties of nature. 

Then a hostile feeling arii<es. People who hail formerly rid- 
den by stage coach at the rate of 00 miles a day, and paid from 
G to 10 cents a mile, complain that the railroads, which run 
AOO miles in 24 hours, do not make fast enough time, and that 
4 cents a mile is extortion. Those who used to draw wheat 40 
miles to market, and sell it for 60 cents a bushel, complain of 
the cost of lran<iportati(»n, though they m^II their wheat for one 
dollar a bushel at a di»tJince of 40 roAa from their granarie*. 
I Complaint is made that railroad officers give free passes and 
j free rides, and everybody who cannot get one becomes an 
enemy of the roud for that reason. In the end hostile orders 
arc formed. Tl>e grangers arise in their wrathful might. De- 
structive legislation, like the I'otter laws, is enacted. The 
public faith, guaranteed to the railroad in its inception, ia 
broken; a blow i^ aiineil at the general prosperity; credit is 
impaired; capital is scnreil, and withdraws its supplies from 
the channels of commerce and industry; disaster and collapse 
ensue; the railroad company goes into bankruptcy, and the 
pniperly into the hands of a receiver, and the |)aralysis of 
hard times settles down up<jn every enterprise of trade, of 
labor, and investment. 

This is not a fancy sketch. It is drawn on the hard lines of 
facts and experience. Ft has lessons also which may well 'be 
heeded and be a guide for the future.' " 



OPERATING DEPARTMENTS. 



THERE are considerable variations in the' details of railway Useful plans for avoiding such discrepancies by a thorough 

organixations when the scope of their operations is sub- interchange of opinion and discuHiion among operating oflicera 

etantially similar; and other changes result from difTerences in have lieen devised. 

Ubors performed. One of the most important of the latter All large companies have a chief engineer, whose duties vary 

clawi arisiH from the entiibliiibment of construction depart- materially with the magnitude of improvements and exten- 

menia by some companiin which are generally building new sions, but he is frequently subject to the directions of the head 

lines of varying length, or erecting new bridges, stationa, and of the operating department, and in a few companies acts in 



terminal facilities, or improving their roads to a notable extent 
by adding new trucks or straightening old one*. When the 
amount of new construction and improvements is particularly 
large the duties and responsibilities of this department are 
specially onerous, and much may de[K>nd upon its discretion 
and efficiency. A largo proporlitm of tlie railway building of 
recent years was conducted under the direction of established 
lines, and urgent necessities for extensive improvements of 
old roads were develo|H!4i. But the creation of construction 
departments is an exceptional proceeding; and they are a dis- 
tinct feature in only a small minority of the existing compa- 



that capacity, being at once the chief engineer and general 
superintendent. 

The current work of railways, aside from the direction of 
financial matters heretofore referred to, is performed by the 
operating department, and its head iixually governs all clas!<e8 
of ofRcials and employes engaged in active duties connected 
with the manufacture of transportation, whether they keep the 
permanent way in proper order, or participate in train move- 
ments, or aid in securing or giving due attention to freight or 
passenger traffic 

In ordinary dealings, as travelers and transporters, the gen- 



nies. Even in some cases in which a considerable amount of ' eral public rarely comes in direct contact with any claM of 
new work is progreesing it is under the general charge of | employdi who are not part of the operating department. Tbesie 
officers identified with the operating departments. I men and the property under their immediate charge are, for 

There are differences of considerable magnitude in the spirit I all practical purposes, apparently the railway. The other im- 



portant features of organization are unseen, notwithstanding 
the great extent to which their influence is or may be exercised, 
as a controlling power, and as a guardian of the capital which 
called the railway into exiotence, provides means fur ita im- 
pnivcment, and asks, but often in vain, for a legitimate share 
-■iible, to subdivide the gross amounts avail- ' of the profit* of railway laburK, 
iditauw^BO as to make due provision for ) The dutiis of operating departments steadily increase with 
' '1 ' • . • • ' -I • (live excess of i the growth of (rriirir. llte increaw* of the speed of fust trains, 
I S iu others, I and of the number uf trains run at varying degrees of speed. 



that prevails on different lines, which grow out of the relative 
degree of importance attached to the temporary or pn>tracted 
attainment of satisfactory finiinciul reeults, at the risk of a 
serious deterioration in condition of road-beil or rolling stock. 
Wi ilentions prevail it is ufti-n funnij exrecdrngly 
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Ol'ERA rise, UKIW liTMEXTS. 



Oa the Mrly lina of this wunttjr, ftod on • oomidenU* por- 
tion of the «9ditiiig orilMge on wbidi the amount of ImiinflM 
b only •nlBeient to nroi) the movement of a few trains cAoh 
W«y dli{1y, tho requiromcnu nro conipiinitively simple. Hiit to 
jn>rtii 1119 of a lUifiiluT of A nil'.' i en n iduiIh tin- f illnwiiif; drBcrip- 
tion of leudiiig fciUureH of an importAtil KiigliHti line ta, with 
alight variations, ■ubBtantiaU/applBealito; "Tho IratDe 
of VMylnK eleroenls. Tbora am vtfitm and mail 
traina ronning at a apeed of 45 miln an honr, and vwea more 
in 8omo ciwcx; ulhom nt ammirnlinl Irs<Hpec'<l; slnjipitiK trniii«, 
calling nt evrry i-talimi, niul riiimitij; at .i rale of hum iS) I') 'S> 
milea an hour: xuburlran triviim, running for nlmrt tlis- 

,taiiccH at a fairly high rato of Bpoptl, rhiefly for residential pur- 
poses; oxprcfs gooU trains botwc<>n the larger towns, attMning 
a qmsd of 20 or 2S miles an hour; alow, stopping gonik trainx, 
Ibr serving smaller towns and Tillngow; nml, finally, tho henvy 
coal (rains rnnninj; out of the ^;rcrtt coilirry tliblrictx to every 
centre of population. .\ll lUv^it tr.iin«, lieiny nnd linht, fii»l 
anil blow, fi'Miu Hto|iping nt the uliitions nn<l othera daahinj; 
through theni nl high rates of apeiHl, have to be accontroodated 
to a great extent upon tho samo lino of rails, jret to keep their 
time and fiiinu their appointeil functions— and, liriaflr, thia is 
the great problem which railway management has to solve. 
Such ft Hcrvii 1' c umot lie rnrrip<l on nndiT nil < irrini'.^<tiiiit'e.» — 
whether by ni^ht or day, in fogK, in miow storms, in wmd or 
rain, and under all other advorvc conditions— without entailing 
hardships and dangers upon tho men engaged in the worliing." 

Whethor the amoant of bmincsi b laiga or anwU, m 
•■hctiva ocfsniiatiott must he maintained, men quaHllad to 
perform each of a number of distinct duties must be ever 
ready tn di»chargo their allolti il tn^k* fnithfnlly and fear- 
lc«aly, and nirict diitcipline niu»t ho mnintitined, e«peci«lly 
among trninnien, and all other classes closely connectiHl with 
tiaia moremoMla. It is aaneceswry in a railway working force 
as in ao anny that the men who undertake to do eerfaio things 
aiioakl obey orders, and bo held to a rigid responsibility. Oaro- 
1 Mm ess, inaltenUon, neglect, or unskillful service aro fruitAil 
caiiBciH of thi! ac<"iilent« that are |i.iiiifu!ly frcum-nt, ili ?[iiU' llu' 
best cfTorta to ward off ilangers arising from dclinquencie.s of 
employ^ and in Uio al>!ien<-e of incessant eflbrts, by the ap- 
propriate offidals, to compel duo attention to proper rules, by 
reprimanding or punishing oflbnden hf fbutt, penaltiei^ tern- 
pnrnry snspen-iinn from duly, reilii<-tioo of rank or pay, or 
di»niis(ml, the employes on i»oriio ronds would )>i «-oiiie xndly 
denjorali/'(l. The art of maiiukjin;; in< n, m as to ■ii ciin- thr-r 
hearty co-operuiiun, or to cxt rat i from them the full mea«ure 
of efficient service^ and to so di«trii>ute thu various demenia of 
the worlcing force as to render it available for appropriate pur- 
pones In the highest attainable degree, is an indispensable re- 
quisite in a ftin cs-ful general manager, genenil sii[H riritondent, 
or division ctipi riuli luient. N^i other tpjalitii h he may possess 
would conipijiimle for a nialerial defect in this particular. 

The importance uf (hi.4 ipiulity of being able to manage men 
aflbetiTely probably accounts for a considcruhlo variety in the 
aoleeedente of those who have risen timingh subordinate grades 
to beeome division superintendents, and subsequently general 
■Uperintendent.H or geiii'ral niatin^erK. It Im stated that in ?'ri^ 
land it is MO unusual thing for a station master, by rcaiHin of 
special aptitude, to rise t4) the position of division suporin- 
tendaot or even general manager. In tliia oonatiy notable 



promoiioas have been more ftiqnent i 
meneed their nulwi^ bbon in poeitioas oonneetsd wkh ». 

gineerinp, train movement, or telegraphic departmenln, in,} 
(irst gaintnl con.sidcrable promincuco a<t diviHun iupcha. 
tendents. 

Hio unit of tho operating department is a divisioa. Use. 
ever Urge a system or lengthy a line may be, it itteMli^t 
numlwr of division^ each distinct in important napeeta toa 
any other, and each having appurteoanees similar te IIn« 

jii I'srsHed >>y n(heri«, however widi ly they may differ is dclliL 
K;i4 !i Ills il.i family of ofTii ial^ and eniploy<^s, atid tumallyiti 
own nhop^ for repairiiiij ears ar;d loroniotives, and apfilinnci^ 
for removing wrecko, hikI rendering liamage*! p^irtionsgfUie 
permanent way pajwihle as quickly as pu!«ihle aftt r ithaint 
fered cxceptiooai iiyuries. In modem practice thn perwmi 
employed on each division of important roads fre<|iiPtiily ia- 
chidi' fkillfiil civil engineers, « how duticH i dus^m ji:,:!! 
in niper\iHn>; lalM)rn intended to keep the )>ernuiieal ks}' m 
proper oril< r, as well us all the elasseaof ACtive WOflueg nfl. 
way furcca needed to move trains. 

The list of empioyds eonnected with tho tninsporUtioa d^ 
partment of an important road, as described in its puUiiM 
rules, include men dosignateilas follows: — 

I'nginenien, firemen, hrakemen, paiwenger condurtort, jijj. 
M<nger hnikemen, freight conductors, freight brskcincn. 

Tniin masters and asNistantfi, depot masten, yaid di^Mldw^ 
yard clerks, road firemen of engines. 

Btalkii agaots, telcgrsph operatota, foremen of raad ntftm, 
switchmen, road and bridge watchmen, general baggage i|tM, 
Blstion baggage agents, baggage masters, division Opentnc^ 
U'lev^ntjili i jM'rittors (under (he ilireetioii of tilO dIviaM Of^ 
nUor), line repairmen, track repairmen. 

Master mct lianirs and foremen of machine and car thoft, 
sh(^ dorks, foreman of ear inspectors, car inapeelon^ kerpm 
of road and ooal stations, sapeivisan^ewitdimen, switdi wai^ 
men, geneni forcntan of maintcnance-of.way mecbaniei, in- 
cluding carpenters, mawns, and paintem; road and bridfe 
M\ ;l< hiiw ii, night walchiiu I!, KWitrh lendim. 

ThejiiriMlictiunof the general inaniii;<-r usually extendi oier 
all the units of organintion, somewhat in the manner in vhid 
the autliorily of a ganeiai extends oier the regimcals cf s 
brigade^ endi of which bsa iu distinct eiistenoe ttodw th* 
direction of a colonel and his subordinate odleiali. Driiik 
vary, but the charactertsticA of some organitations arc Rpn- 
M-ntod by tho following (^Inti ineut of the ofTii iaU of the »iTf ril 
lines of the Plant system, who wt re organiied as an adviaut; 
lioard of its general manager, viz.: Suj»i riuicndenls, astittsst 
superintendcnti^ chief or consulting engineef% oonplnib\ 
treasures, masters of roadway or road masters, maslsfi <( 
machinery, mailers of (rani«por(jitioM, general freight ni;PDt«, 
general tieket or piifsenger ngeiils, pun having ii^'entu, «iiilil>ir». 
ftM!!i(aul i;i'ner«l eoutisel. r i iiunu rut:, h i f (lie i;i 

upcratiug ollicera designates tliero as follows: (ieneral nianifo, 
chief engineer, solicitor, general pamenger or ticket agent, |i» 
cral freight agent, purcluHing agwt, divisioa snpetinisadmH 
auditor, local treasurer. 

Eai h i la.sx of enijilo^^!! hau i(.s dnlien defined, generally inai 
explicit manner, hut one of (h*- important ilirci-tinm uf 
gr«"M has l>een toward* nn inrji asc of prf^ isioii in ■■r.iiJry ruia 
and regulalioni^ especially those relating to train movcDMoU. 
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LABORS ON RAILWAY TRACKS. 



THERE fire idcAl railway tracks eo complete in all their 
■ppuinlmeiitit llmt little or iiothinj; ui loft, lo deain. 
tbey foroi oaly a mull proportioo of tbe esktinf milM||«, and 
uaDsOy mnn tbe linw wMeh contain cams of oooilnietive nil- 

wny art liiivc iint hitherto been nble to command Miffleicnt 
meiiii8 to liriiiji nil (livisions iind scctiotiH fully tip to such 
»liiuilikrilN as tlu'v wish to e.«l«lilish, ojropl in oharii(li'ri?<tit> 
nec«'it.'v!iry to iirumolc oafcty. Tho work of keeping romln in 
proper n-palr, intermingled with aucb bettemient« firum time 
to lima u financial oooditiona will permittgoea on inGamntly, 
irtth wido Tariations io tho axpeoditarea per nQe for euch pur- 
po.*i>-'. In rrgard to tnirk laborx inntructive remarks were 
niadn a few yt-ara kro by Bcnjnniin Rtece, then chief enfrineor 
of the Lake Shore and Michigan Soulhem, wi -t i f Ti 'nl i, in 
a paper read before tbe American Society of Civil Eugincere, 
ftocn whidi tbe following (UteaMata are eztraoted:— 

■Dcnoii iMonnr am nurKun. 

"Invcnlors have IhtpiI tlirir ingenuity and have devifcd and 
teeteil many forms of fafiUniintpi to improve our joints; cngi- 
neer« and engineering i-ocielies have devote*! themselves In the 
dieooveiy of some economic plan of preeerTing lies and timber 
from decay; >ailroad8 have kept careful and elaborate record of 
llw Kfbof nihc awwhankal Icala and cbetnical analyrn have 
been made to datennlne the compoaMoo beat adapted fbr our 
u.ie; while this important frtctor in the niaintcnaiicc of way, the 
aettion foreman, how liule we have Btudied him, and yet upon 
hia ahoulders largely rrsta tbe work of properly caring for Ihia 
material, whicli every branch of our prDifceaion baa contributed 
ila fltO abare of acientifie raaeareh and axporienoe to perDKt. 

b ia htgiif with a view of impreariag upon tbe mind of the 
foreman bla peraonal refponiibilily ai^ Indlvtdaal aeooonta- 
bllity for the r<mdition of bia Bcclion, ()i:it I di^eontinnad the 
Uite of extra gangx in tbe making of ordinary track repairs. 
Prior to making the change the extra gang was charged with 
being Uie author of all the ilia from which the auction suffered, 
and, aUhongh tbe extmgangwaa ttnit nwda tba leapeeoat, it 
waa not without aome ahadow of Jnatlca. As vdn gang fore- 
man has no intercet in the section upon wbleb be Is engaged, 
exri|itiii); to eoniplele the work Uid out for hirii, which he 
frequently doeii with more reference to speed than thorough- 
naaa. Particularly ia thiH the caae when tbe poinu at which 
tha mco an working afford poor or aipanalve Ufiog aooou* 
modalioBlbrdiemen. . . . 

This tendency to a want of thorougfanees In malting repairs 
to track, although more marked, is not confined to extra gang 
foremen. TKc importance of strict thoroughncsa is not under- 
stood or appreciated by nine-tenths of the section foremen, and 
I may say, three-fourths of the road nia-iters of the counliy. 
In nothing do these men need lo be ao fuUy drilled aa ia the 
importance of fborough and oonadanttona tniek wwIe, paittcn- 
larly in tamping, to stand tha aarrioa to wbich our tracka arc 
auhjeeied. To track foremen tbe condition of the track is 
larf;e!y a niatier of appearance to the eye, and too frequently 
they are led into hurried stylos of work, covering too much 
ground inad^JT^oftan impelled by a desire to makan 
abowiqg; tbagr an oontent to aihovel tamp, or if ban m 
tbe woifc ia not well done, and tboogb tfae tradcanaybevwy 
pleasant to look at, a few weeks' traffic destroys the surface line 
end level, and the samo track must again receive attention. 

Much i f our defective track is due to careless and insuf- 
ficient tamping. In all cases where tho track is being surfaced 
I require the tamping bar to bo used. Insufficient bar tamp- 
ing ia ahnoal invariably lioUowed by general inatafaililgp of the 
traelt, wbtdi, even wblle in lldr laval and aorlhce, can readily 
Vr rii iirnl wliilr rii!i:n.; over it. As might be expected, the 
aurlaoe and level are soon deatioyed, tbe apikea pull, ties 



chum, rails cut into good oak tiea, and it is no uncommon 
thing, even on our beet roads, U> Ke the lies < f iiif section 
badly ent in by the flaqga of the nil, while the a4i»ining aec- 
tioM, with the earn* tenend eondilioa of road-bad, ballaai^and 

material, am almost entirely free from tbe evila mentioned. 
Tliis, I am itatiKfied, is lari^cly attrilmlable lo the difTercnco in 
taiutiini;. On the divi-iou nf road uinliT riiy charge we have 
usetl tho tikmping bar entirely for surTui Iol; and leveling track, 
and, while tha rcaulte were gratifying::, tlicre remained much 
room for Improvemanl. Tbe commendable deain of fonmen 
to go over tbe entin aaedon, conpled with a lack of oaleulatton 
to ascertain the daily performance noccspary to attain that 
end, even with good, amhitiou.t, conscientious men, often lends 
lo l<'!-,s thorougbni'S!! [if ^^ll^k tlinii I deem i-a.-cnlial to a proper 
and economical maintenance of way. I found, ahnost invi^ 
riably, dist our active but alower-goiug foreman, in the seem- 
ing amomt of work perioraiad, bad the beat and moat endur- 
ing track, r have a ntimbar of caaea in my mind, bat one ao 
marked that I will mention it. Tlie section in question is one 
of the Iiiirtlesl lo maintain on tho lino, having many curves and 
a continuous heavy grade. The sections east and we«l were of 
the same general character, but in a lees degree. The three 
secUoos had what one would call good section foremen, and 
yet tlie secUon of wbkh I ipaak,altbongb thn hardaal to main- 
uin, was always In belter wwidHloB ^an the other two. I 
could tell it upon the train the ^fanlathc car crossed tlie .sec- 
tion line by a firmness and stability which ka.^ quite marked 
in comparison. In fall and spring this section was invariably 
in better condition and repair than its neighbors. An investi- 
gation abowed that, in hia summer wnric, wbil* aqnally ener- 
getio, the Anemaa did not gat over man than three-foortha 
the ground worked in a day en the adjoining aeetionB, which 
le<l me to believe more thoronsjli work n af done. [ have seen 
good, energetic, faithful foremen fail becaiue ibey tried to get 
ovartooi 



moBT wATcaiu* OB tuck waueb. 

A few years ago a £illibni|b jooiMl pnUiabed a aketch of 
the labors of a night track vralker who had been on duty for 

ihiiiv-fi'.o years on a seclinii of the reiuii»\Iviinia Itikilroad 
near I'ltishurgh, but who had been transferred to a less labor- 
ious position a short time befora ha gnva the Jbllowing brief 
aketeh of hte proCncted labol•^— 

"It waa la lasn." ha talia tha writer, wUle aitting in his Uttle 
parlor, " that I first went on duty aa a track walker. Tho Penn- 
sylvania road had justbeen built. In tlioso days there wnren't 
so many tmiiw aa there are now," and the old man gave a <yiiel 
chuckle. "There was hut one track. Well, I bad a section of 
track two and a half miles hmg to look after, and I made two 
tripaanight. Then they began putting down non (ncka and 
I had more work to do. Yei^ it ia pretty bard work to walk 
the trnok. When they used lo put down iron rails I had lots 
of trouble with them. You see when there would once eomo 
a cold snap, tbe rails would break sometimes. Whole pieces 
would fly out. I rememher one night aeveral years ago, while 
going up the track, I heard a sound lika a mnsket shot. I 
koaw what tbe trouUe waa. The night espma waa Juat about 
due, and t hurried along aa Bvdy aa I coald. It waa a dread< 
fully cold night. Well, up the track a distance I came rvcross 
I the trouble. Fully a yard off one of the rails had l>r( n broken 
^ hy the frost and the piece had been thrown by the eipUwion, 
dear knows where! 1 had just time to hurry down the track 
and signal the express to atop. If 1 had missed aeeing that 
broken piece, I don't know juat what wottU have iMppanad, 
bat tbe express wooM have gone down over the bill. I re- 

' nicnibpf anotlicT time '!i;rini; the coldest weatbcr I ever saw 
[ in all tb<M« years, of liudiiig tbree broken rails in one aigbU 



Digitized by Google 



874 



TRATX MOVEMENTH 



niegr w«n all bad breaks, and muf oMofflMai woold have 
fluiNd awreck." "Did you li«f« My narrow «M^Mi jvat- 
•elft" "I did oiM time. If I hadnl Jmnp«d down ow an 
embankment the limited cxprcm would have knod^ad Bie 
over. I felt it Rtriko m.v coAt-titiU, Inil the Hpring T made nved 
me. Bui I iilwayo kei>t niy enrs ciiit n, mul linni)jh often I got 
■leepy on my walk, I never relaxed my vigilance. Sometime*, 
on hot Bummor night«, I would have to hatfia my hat in water 
lo keep myaelf awake. No, than wai never a wnok on my 
walk eaued by any IronUo with tba teaek. But loaMttBua I 
aada ^HMOvoriaa jut in Uia ntek of tin* to Mve a wiaok." 

< I KAHISd A<V lY HUI WAY WRfTKB. 

Ab dinoetcRi will or<-iit<ii>nally happen, in npiteofall the paina 
(hat may bo taken, iitul iia they arc mtmctimea cauned by grow 
n«|^t, it is di-airabla that effective moans ahoukl be provided 
for the prompt removal of all obetructioni. Thv followii^ 

description <if a reprrsrntati vr l;»l)ur <i( thid kind, which han 
hiul mnny r<iiiiiliTpar!i', wii» fnrwardcHl lo a Western journal 
by its Xi w Yiirk correiipondent; — 

" X geiitlctiian tell« mo thiit he hag aecn one of the moat 
Mlroordinary pieces of executive di^paU-h in his life. 'I was 
eoming down the lludaou Biver rond,' he laid, 'two or three 
days affo, when tbo train waa stopped by a wreck near Hndion. 
A rri'i;;ht train had been thruwn ofrihe track. Tlie engine wosi 
lying imbedded in a hole, one cur wiw lying across the track, 
another had Inst itn tnickx and was tint on tlin track, und the 
tender of the looomotivo waa alao deeply imbedded. We had 



waited (hero an hour and a half or two hours, and t««a^ 
trains had been Mopped. They had yanked one of the aaiy 
on Jaek^erewa, aa if to mn tmcka nndar it, and then gtthiMi 

of the way. It looked ns if wo were going lo atay until ni.M 
ftud we began to think shout finding a atenmboat or Imsxv.f 
HDinolUing to get on to New York, viln u all im i h, ,.,ip,^ 
and wrecking car henveil la aigbl. Before the cngimi lnj 
come to a utop wo coti. I in ir tbe road nuater'a voice nofi^ 
givioghiaoidera before he luid seen the situation. Hestcad 
to be aafiunlHar with everything on the spot as if be Mlmg 
there allni^ll. There w ns an engine ofTnt some distance', 
doing nothing. He called <iiit to the engineer to come ar.,| 
make fii.-'i to th(! buried locomotive. In half a minult i> 
engine was attached and pulling to gel^tbc other ooltfiin 
liole, and at the second eflbrt the great mnas of iron cum if 
sullenly, and waa baoied out of tba road. 'Pass that iop«M 
the lop of that ear and make Ikat to that tree yonder.' he end 

fu e hundred of yoo lay bold of tint : 
ho nhmitcd. The entire little army, under the iiwpiraUnn .J 
that voice, laid hold of tlie n>pe, using the tree for a [lurduK; 
and they pulled tbe car across the track square out of th« m; 
by aa^D ilrengtb. 'Ooma on here with that engine,' be em! 
aj|^,*aiidmakefiistlotbiatntek.' Witia another trwHodois 
pnll the whole Uting came oat of tbe ground like a tree by ik 
rooUt, and was runlieil ulT. "Xow Htart thnl fir»t train,' aitf 
the man. In leu than two minulea from the time uf hi* mini 
what looked to be a waakli job waa oat of t)w way,aaii«i 
went on." 



TRAIN MOVEMENTa 



WK are fretjuenlly tolil lliiil a railwny in a public highway 
and in <i|ic kcmimj tliiit stiiteiiicti I i» (juito correct. We 
are alao informed that an operating railway company is a 
common carrier. Thia ia alH> traob But before the daya of 
railwaya operated under present systeaub althoogh than waa an 
abnndanee of highway*, and a large number of common ear* 
riers, there w«* no such thing ah u conibiniUion of the owncr- 
«hip or control of a superior highway, with the control of tlu- 
movements of all the vchiclea pawiing over it, and it is only Kuch 
a combination and Uio use of auperior vehicles and motive 
power that baa made tha swift modem passenger trains and 
liaavy fMc^t traina posBibililiaa. Tha railway companies that 
■end them dally and bonrly on their errands are aometbtng 
more than owners or Ic^iei's i 'f liiglr.v uy.i luid common carricn<. 
They are manu/acturrrt oj tnintjmriatk/n, and the moving train 
ia the product of laliors infinitely more varied, exacting, in- 
tricate, complicated, and espenaive than thoee undertaken by 
any otiier ehrsa of nanolketiimai 

TV hcadquarten of divisions of important railwaya are great 
workshops, where various grades of mechanical talent are mar> 
shulcd under a master mechunio and a roaster car builder, and 
aside from these shops, there are central shops, frequently of 
great magnitude, where much new construction, including loco- 
motives and cars, is ordinarily prograsnng^ in addition to an 
Inmanaaamountof lapairin^ All the greatoM standard tndea 
iqtplicablo to tmnsportation have been subdivided into numer- 
ous branches, and the railways are liberal patrons of them all. 
One of iho greatest of nu'dcni ('baii^;i a ari^csi fn nn llic ext<'nl 
to which such subdiviniona hove been ciirrie«i. It would be 
bard tu say how many departments of industry are now repre- 
aenied by labors that could formerly bave been performed, if 
at all, only by a bbukamltii. It is eaUmatad that Anoeiioaa 
railwitya ma at kaat half the iron produced tn tha country, 
and the country now produces in busy years about five times 
If Mill' h iron na the whole jn ■ i.luri .1 Ij-'f-iro the duvin uf 

Iho present century. Ai^idc front tiiix use of iron, and the 
employment of skillful mechanifla and aaiislants of 
grade*, indudiog a laige foroa aaeanaiy <o keep 
tlM paimaiMnt way in prapar oonditian, tha imniag of 



many trains at various speeds upon a single roadway, ii in 
opemtiiiii 111* i;ri iil compiexity. 'I'heie must be not only ili';. 
ful enginemen, firemen, conductors, and brakemen, but ik 
pAtchers, signalmen, and telegraph operators— in short, tin 
aolim oigaiiiialinn ia man complex and exieniive tluui nt 
ever oombined for any Other peaoefol buainesi pumit. 

To manufacture tiantpoflation at the rate tlutwaifcill» 
furniwl daily in the vidnlly of largo ritiea, with Imlnlnl 
outcoming and incoming Iraiiis, so regularly and wiffly (bl 
an accident lo a passenger or the loss of baggage is » r»rt 
occurrence, is a feat that gives to the orgnnizaiioii wliich po- 
foma it a cbaraclar widely diflbrent from that of lbs (» 
ditionary highway owner or oommoB oaniar. The laitava 
the grciit employer of men, money, ami naeililMiy,tad da 
link by which it makes tlie oonnaotlOB with IhapableB 
TfisxBanr. 

REQCrmSMBSTB OF RAILWAY TltAnf SKKVICE. 

Ibe foUowing deaeripUon of the qualitiaa oooaklaied dointii* 
or necessary in men empioycd in railway tnua snviMm 

given Iiy divisinn superintendent A. M. Richards, of tbeCUai|i 
and ,\lt.)ii Itiiilway.toarailroail reiwrterof a western jounial;- 

" Every man in railway train sor>'ice urquircs ii iiorve 
executive force and obedience that is worked into his very km 
by the character of his employment. He is a trve soMicr. 
He believea that ha knowa biaown duty and can and aill 
and he expects the same of evwy man above or bdovU^ 
Tlie unfiTgivr ii Mil in niilmndiiig in incompelen^. Ifoa' 
■titutional, or nftmi nhuwu, no [(cnanco or prayers will isftlfce 
unlucky pO!X»e».H.ir".« head. Incompetency in railro*'! nj inn 
intolerable debet, and can offer no excuaes. iicgoniiuK ibt 
Ohieaffo and Alton Inun men, Mr. Bicbards ranks then 
in every respect. A oonpacativaiy modem thiqg reqitod in 
railroading is total afastlnanoa. Tn former times a liltl«iBM> 
genee in the social bowl was winkt .1 al. But whisky hsilKW 
found a foe of railroading. It liiui ciuii»<-.l the loss of • pwd 
many lives and much money. Railroad niaiuigftn lin* 
learned that a man who driuks is dangerous. Ueocs if U 
off duly IM iadiadhaigad. If ha ia e«dav«t 
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*iigbt and then sUy* up during th« day time he fa likewiM 

bouoct'il for not guiii)? to l)i'<l. lit} ni:iy be Wiimi-d onc« of hii 
fuultii, biU A rcpt'titiua cosU him hia jiib. Railruiida must 
liavu not only clear br«in« but wull-rcstcd bodiiv. It wants 
every maa »t bU botL Formerly th« 'hail fellow well net' 
nuui vaa llkaljr to ria* in aathorlty in railKNuimf . Thia to ao 
longer true. Conviviality U Trowned upon everywhere in the 
Mirvice. Urbanity is cxi>octcd of all, but debauchery permitted 
ia none. 

The railroad* employ tm gr«cn man after ho ia 40. It ii* 
oonaidered Ifaen that he ia too old to Iw taught the businnu. 
BvWT •ppUeaat it required to aign a ilatement allowing where 
be worked for thne yeara laa* past Bailroad men wear out 

fiiatcr tlinii otlient, but arc well puid and krpt by the road that 
employs tliutn to old nge if tht ir poweni do not fail and so ini- 
piiir iheir uscfulnesg. Oood eyesight ia espeiirtlly required and 
good hearing ia very important. Ratlroadiug haa become a 
great profcoaioa or tmde and aauio one. To men of broad 
•biUljr U oHhm An* opportunitie* to riw to good poaiUoiH ot 
•zeetlent aalaries. Managing oflldala' aataries on good roada ! 
nin from ^'Jid^O por ye:ir up. Hut IXirwiiT-' throry nf the 
'survival «if thn rui«-st ' lin<iB iii!'X<ir;\!ile .«w«y hero, iind ouly 
men giflod for their reapi'i livt- Julitu go up to hight r (m i-ilion-, 
while if only mediocre a utan cjinnot crea enter the lower 
maka. The railroad service employe eaaentially pielMd men 
UwoQ^oat Mr. Bicharda a^jra that nearly all BMiUflan ead 
4fliieb of departments who roae in the aerviee with no 

trainiiig jiriiT to eiilrriii:^ it. Ihil he cxpools tUo time will 
come when special railroad traiiiiiiff schuols will he founded 
and eventually recognixetl by railroad managers a* elBcient 
aide in laying the foundations of suoceaaful railroad careers. 
The tnde «r profcaaion aa such he ezpeeia to talio higher and 
yethigheriank and thinks tlM grade of «nci8Berniqiiindia 
Ukely to rise graduqjr liil the aaniee ha 



plaoe which he thinka it can reach without diffiridty, and he 

directs the oppoeing train to proreed t<> iIk- -aii'.e place and 
there pass the other train, and in that niunner the trains are 
enabled to pass each other uiihout any delay to cither. Ilio 
great rasponailniily eonaiata ia that he may have a doeen other 
indna hi hie ciheige at (he aame time, and in diieoUof ooe 
train to go beyond its usual place to meet another lio naj 
neglect to give an order to the second train, and in aneh an 
event u ii>lliBi'>ii »oiikl pmloilily aaane^ BHieh propaily be 
destroyeil, and probably lives lie lost. 

It will readily be aoen that the alighteal mialakeof a tndn 
dispatcher might cauae aeriona nauila, aad in this teagjieet hia 
reaponaibility ia probably greater tfian that of any other Indi^ 
vidnal under wlione ehargn the puhlie arc plaeei!. A pilot on 
a vesnel may lose hia reckoning, hut the fact goon becomes 
apparent to other!, and his capacity for niischitf is thereby 
lessened. Other milway employ^ may neglect their duliea, 
and rush headlong into danger, but Ibair — oeietea gaoerally 
lealiaa theaittiatlon beAneaoy nnfottnnato leanlla aaianei bat 
the allghteat behest of the trun dispatcher must be obeyed 
withmit rpiestion, even though to do so would jeopardise the 
livra of iho.ie receiving the ordern, though, of courae, until an 
accident resultii tho train men are ignOMBt of Ibo ftflt that 
they have been given wrong directions. 

Inatancea of oversight of dispatchers aro extreiBalf tut, 
nadh kaa thanof a^leet of conductoia and eqglMentOMU 
here to the orders given to them, and while they perform fbrfr 

oncMUB diuies iilrno!'! entirely unknow n to the people whose 
lives they have in their control, and, therefore, never receive 
the meed of praise due them, travelers ought at lca.«t he made 
acquainted with their duliea, and the important part th«{y play 
in iho and aaiiinoirwtMat of 1 



TBAIK Dtn-ATCnKRS. 

Tlicro aro a number of elasves of eniployda at work on the 
lines of railway compaaiaa, particular\y thoae on which many 
traina are mored, and extiapracauUons to aecaie safely thereby 

rendered necessary. Increnae of trafBo uaually leada to a great 
Increase of the importance of the reaponaibilitiee of signalmen, 
telegraph operators, and train di^patcher», oii errors or imii:«.'4i<in8 
on their part may bo attended with damaging or £atal results. 

The following sketch of tho laliors of the train ii^patolMrwaa 
puUisbed in the PhiUwielphia Times:— 

"Hia poaition in the railway esrvioe ia vaiqpt. Wan all 
iraina running on time, and provided for on the periodical 
time table issued by the company, he would have no duties to 
perform; hut train.<< will get delayed, and occat^inim will nrii^ 
tequiring extra trains, or traina witliout any apeciticd lime or 
rigbtai to Ix) run over the road, and tbaa hia aarvioaa an aacea- 
aaiy to avoid houia of delay. 

All traina on nilraada aie divided in e l aaa a a , aoooidiag to 
their importance, generally two, passenger and freight; and alt 
trains of one dans running in a specified direction have the 
right of rojul, ir uii <\ k>-c|) no lookout for tmios of the same 
or a lower clii?<j running ia the opposite direction. Tlius it is i 
assumed that on • OSrlaia nilioad trains nunung < :ii<tward . 
have the right of way over traina rtmning wealward. Then an | 
eaal-bound poasenger tmia can nui the whole length <rf the | 
road in entire disregard of all trains. Another passenger train 
going west nee<l only look out for the east-hound paestengcr ! 
train, while tiie fn i^'ut tniini nlII^t kce]! out of the way of 
both paaaenger trains and of tho freight train wliich is runniog 
ia Ibe diraetion praacribed as having tho right of ruad. 

Eveiy one underalanda that all trains are charleied or have a 
time given foi psasing each atation, which time can in ao in- 
stance he anticipated, and hence all train men know wliere nil 
olliet trains ought to be at any particular moment, if on time; 
but as trains frequently and generally get late the train of in- 
ferior claea must have its movement expedited by some es- 
tsaaaooa eauae or it may be delayed for hoara awaiting a tndn 
that may have boon wvedMd «r haa beaa kvt baeklbraome 
other of many caiuea. Than the datiea of the train diapoteher 
nrc i,f ir;iii. iria.-ice. He will probably give an order to the de- 
layed train by telegraph directing it not to go beyond a certain 



There is no clasa of rui'ivay employ6i in whom a deeper in- 
terest has been manifested by tho puhlir, or upon whose skill, 
discretion, and fidelity, na displayed from day to day and hour 
to hour, more depend^ than tlie men variooaly atyled 
men, eo^aeeiBb aagiBa driven^ kiooaiottve en^aeer 
tive runnen, and train ranneia. In theaeleclion and manage- 
ment of such impdrtant aaslstanU, and their aasignment to 
different dutic!*, it i:i ncceaaary that gotid judgment i>hoiild be 
exercised; and it ia still more necessary that in conducting 
their labors they should display the peculiar combinatiooa of 
mental and pbyrical qoaliliea which aeotue the beet rcaulta. 

As a rule all engteeeca «ndei0o » pvotiacted preltmiaaiy 
training as locomotive firemen, and a laifa number of the fire- 
men begin their railway careers aa brakemen, a position from 
which advance* rue iuailc in ^i veral direeliun.t, the mo*t com- 
mon being either towards promotion aa a fireman or oa a con- 
daotor. 8iral«aatio training for service as a loeomodve engi- 
giaeer OMwlly fenna pert ot the htboia of foramen, ead it ia 
ganeralljr preeeded by a eoariderable amonat of iaeidealal 
preliminary training, either as n brakemen or m nn assistant 
in cleaning engines. Labors of the latter claw prece<le an 
appointment a.s fireman in Enghiii i 

In all countries protracted experience and niuuerous pcoofe 
of capacity in running freight traina precede advanceaiaat to 
the poution of engineer of a panenger looomotive. Pttjg i eaa 
is oomporalively alow. There is much to be learacd tliorougbly. 
Formerly a large amount of knowledge in regard 10 the con- 
struction of the locomotive wa.s cmifidered neceesary, but now 
the chief requisite is a thorough m^iHtcry of the art of running 
a locomotive. Tliin includes, in addition to all that must be 
known of the details of the machine, and the manner in whicb 
it must be bandied to obtain desirsd results, a thorough know 
ledge of the road to be traveraad, the meaning of signals, the 
regulalioi: uf hmkcp, variations in gradeo, df fecli* in trai k utid 
their pri.iliahlc clTect, the art of bring on lime, and .sundry 
other matters. Ahilily to contnd tho machine must \>e com- 
bined with aelf-control, and an avoidance of excitability in 
the prceence of aetnal or praapeoUve danger. The working 
capacity of the bast of aaigiaeen ia quickly waakaaed or de- 
stroyed If they become nervona or fidgety. One authority saya 
they "are iirithcr horn nor made; theygri'W." Aniithrr .■lays 
" they are not made; they are born, and unless nature designed 
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thetn fur engineera a lifetime devoted to training will not make 
them exp«rt8. Nature makcit the engineer, and he ia fitted for 
his duly by training." 

Odc of the dcacrijitionn of their current labors, vrbich origin- 
ally appeared in the Puhlic Ledgor, gay*:— 

"To sfcure safety the engineer sita upon the right aide of hia 
engine, in such a poaition aa to command a clear view of the 
rond, having within his reach the lever for starting or stopping 
tlic engine, the cord attached to steam whistle, the rod lead- 
ing to the sand box, becaust? the Handing of the track when 
sudden 8to|ipftges are needrtl in times of threatened disaster i» 
an important adjimc t; the lever of the pump, to keep the boiler 
properly supplied with water, and, what is of equal importance, 
the email lever which applic'a power to all the brakes of the pas- 
senger train at the same moment. Now one would think, with 
alt these various levers, cords, and rods, the engineer would 
n(jt posriilily have time to keep a gr)od lookout and attend to 
them, hut lie does, and so quietly and with such sytitem that 
a stranger on the engine would scarcely notice that he had 
touched any of them. But wntch cloaely, and it will be seen 
that while the train is moving at the rate of forty or fifly miles 
an hour the water cocks arc tried to see how the water stands : 
in the boiler, and perha]>« the next thing nereawry will be the 
starting of tiiL> pump, and while doing this a sign tells the 
engineer ihtit he is approaching a country road at grade or a 
station, and he must, therefore, sound tlie whittle. If the fire- 
man lie a new nwn, ho hiw to be watched, and often directed 
when to put coal on, but if well acquainted with the busincaa, 
he gives the engineer but little trouble in this respect So sys- 
tematic is the work of the engineer, and so well docs he know 
the capacity of the engine and the various grades of the road, 
that it is scarcely ncre*Mary for him to look at the clock in his 
cab to am'crtain if he is on lime. If ho starts on lime, but is 
afterwards di-Uiyed nt the stations, he knows exactly the places 
of the road where ho expects to make up the Iu6i<, and keep 
up his reputation for always coming in on time. The engineer 
who is always getting in late docs not gain many friends, and 
cannot expect to hold tirst-claas positions very long. 

Tho running of trains in daylight is not attendcl with near 
BO much danger as at night, aa the engineers can see at a great 
distance, and, therefore, avoid or prevent accidents from ob- 
Btnictioni«, but at night there is constant anxiety, and the 
utmoi>t vigilunco is necessary. Tlic head-light on the locomo- 
tive is of more value to thoee who are walking upon the track, 
or about to cross it, than it is to tho engineer. A tie laid aerobe 
the truck, or a cow or man walking upon it, would be seen, but 
unless the man or cow got off they would certainly bo struck, 
iiecauso when a train is moving at the rale of thirly t)r forty 
milea an hour it would pass over at least one-fourth of the dis- 
tance in view from the lime «>f the discovery before the brako 
could Ih> fully uppli(>d; but the f prcd would be very much lca»- 
encil, and though the engine might lie thrown from Uic track, 
the engineer and firemen would have time to eecape in many 
cn^es by jumping from tho train. Nearly every engineer who 
has iK'cn in the service for many years can relate many tales 
of wreck and narrow escapes from deatli or severe injuries, but 
still they arc nut deterred from continuing the same business, 
but their vigihince is riKlouhled to prevent future mishaps." 

An Eiigli.'ih writer, in discus-sing their labors, s.tyB: "Consider 
the operation of climbing and descending a 'summit' or de- 
scending and then climbing a 'valley.' At these limes the 
driver's hand is never off the lever. In the course of a few 
miles he will, perhaps, make fifty imperceptible changes in 
the speed of the train— accelerating it or diminishing it so 
steadily that not a |»assenger noiiccit what is U-ing done. That 
\» the perfection of ent;inc driving. Tliia is tho climax of the 
driver's skill, and he attains it coincidental ly with the full de- 
velopment of those qualities which he haa unconsciously 
trained wilhin himself, and which are all governed by on over- 
mastering sense of duty." 



The following account of an experience in » coUiaioo »w 
attributed, by a correspondent of the PbiUdelphi* Time*, to ta 

engineer: — 

" I ran into a freight train just aa I rounded a cunre on it* 
mountain side, going west. Xn aaaixtanl euperintendent «i 
aboard and he was urging me to make a eiding where » fret^a 
was cxpcctctl. The train waa rtmning at the rale of lhirtj-Dr« 
miles an hour. The engineer of tJie fn ight train expected vi 
and he was running slow and had reversed. 1 had just lime v.. 
shut olTslcam and jump. The fireman jumped also and latxied 
thirty feet away in a field. I landed on tlic other aide and «ij 
struck by flying splinters and badly cut in the head, which 
me up two weeks. Tlie collision was terrific Kigbieenfrei^: 
cars and the coaches of my train were piled on top of citb 
other. The wreck was a terrible one. The l»aggage master ci 
my train was killed and several passengers were badly hni- 
Tho engineer and fireman of the freight train efcap«d Ij 
jumping. My engine waa so badly broken up that she cttVii 
not be repaired and was cut up for <dd iron. Never want -j 
go through such a scene again. It was like a fladb of lig h t n i a; 
and I knew nothing." 

COSDUrrORS and niUKFME3f. 

All train movements usually require the service* of t <xe- 
ductor anti brakemen, in addition to the locomotive enguj«r 
and fireman. The position of the conductor involves »p«cial 
rcgpon»ibility, as he is generally in charge of the train, sod' 
ia usually his duty to report to the division superint«ndej)t iji- 
subordination, neglect, or misconduct on the port uf any otbcf 
employ^ engagwl in a train movemenL Tl»e duties of brtl;' 
men subject (hem to more numerous dangers, and theyi.'t 
more frequently iiijurod or killed, than any other claw of tUt 
way operatives. Peril attends the coupling of cars, rapid nunr 
menta from the top of one freight car to anollier while a tn^ 
is in motion, and various other tasks. 

DANGEBB OF TBAIK MOVEMEKTS. 

Neglect of duty on the part of either of the four c\i»»^' 
men engaged in running trains, as well as failure to perfirr 
alloUid taakfl on the part of a number of other claiw«ii, incluiac 
signal men, switchmen, tolegraph operators, and train <S-- 
patchera, and al.-io numerous kinds of defec-ta in permtoebi 
way or rolling slock, may at any moment cause a railn; 
accident. It ia only by careful attention to a large nurol«r(/ 
details that the ground-work can li« furnished of a reasofuli< 
prospect of the avoidance of serious diaasteni. That they oci- 

I ftionally occur is less surprising than that the numl^er i« d-4 
larger. To run numerous trains at a high rnte uf speed ist^ 
subject to a severe test tho reliability of nunieroua perM:»ru' 12I 

] appliances, and it is almuot inevitable that weak spots ihv v>i 

! be occasionally developed either in men, materials, or re*- 
chincry. Methods of guarding against them or of wanlingof 

I particular perils, and of diminishing the destrnctivene«! • 
disasters, have been the subject of anxious delil»enitious tw. 
since railway operations commcnce<l; and despite ilie muli- 
plicity of inventions no mechanical safeguard can fumi^k 1 
substitute for careful, well-lraincd, and skillful employes. Tt.' 
faithful services of such men are not only necot*8Ary to ser,irr 
train movemenls but also to make them reasoualdy safe. T^< 
necessity of strictly enforcing appropriate rules and regulaLoa;<. 
and administering rebukes or punishments corresponding V) 
each definite offence that baa caused disasters, or islikeUv 
cause them, if re|>cated, is, tlierefore, obvious; and it would ori 
bfteurprising if something like a perpetual court-martial 
progressing at the division head<iuarter4 of some of the ni'- 
ways of the country. Independent of all other aids to safety* 
notable improvement in the train rules adopted by raanv lien? 
is one of the results of protracted labors of the Oenerai TiS' 
Convention. 
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GENERAL RULES GOVERNING TRAIN SERVICE. 



radOtioD to fba oi|uiMliaB ud eoBlral of flw IfaitM of 
«iCih OfMraling railway company by its appropriate offloen, 
ud Um enlargement of aystenis that has led to an immenae 
increase in the iiunilicr dfiiersoiu suUjcct Ui the jtiriwliction of 
their heads, there lias been a atrong teudcncy durin<; hite years 
towards an increase of the namber sod influence of bodies of 
partioular eUuM of offida to lepreNntiag » I«ige ntimber of 
dirtiaflt nflwagr ot m p m im, ud aSiMting «r controlling, in 
VKiTing degrees, their actioo on sundry queaticm, Baferenee 
baa already been made to lailway confederations, traffic »»ao- 
ciatioiis, ih(! master car buildera, and niasior meclmnics. S<>me 
of their duties liavu been to decide qneatioas affecting common 
inlcrc«l8 and dcmaudiug solution wbi<dl» from their nature, 
eoold not be fuliy deckled by uof om company or ■gntem, 
mob «■ Brimtto olMMfieatione of iMgbt, regidatioD of ntee 
between namerous competing points, (^tablishment of niles 
governing the interchange of earn, ic. Tlie intricacy and im- 
portiiiiLC of ilif BuLijccta discnescd increase with ilic ^^n uth uf 
traffic, and there are sundiy other bodies than Uioec referred 
to above which have wholly or partially idfcd Icnotty prob- 
leow of univema ntilw^r iotenet daiioB » eonniiontifc^ n> 
ctot period. 
ItomiiMDt in Ihie Urt it Um 

OEN'FRAI, TIME COVVENTtON', 

cotnpoH-d of re{>rc)«ntativcH of all railway companies that 
desire to ;uiriicipate in iu proceedings. Its achievenii-uts em- 
brace, in addition to current labors^ wliich eonaiat chiefly in 
ttie wrangement of aatialkctory scbedalea of through traina, 
the general adoption of the existing Bystt-m of st«n<lar<l time, 
and the recommendation of ti iiiiiforiu C4Nle uf train signals 
iiiiil gi'iK-nil tnuii niii/H, and a code of ndea for ibo muago- 
nient of trains by telegraphic orden. i 

Thedaaiiability of a code of tmltorm train rule* ii evident, , 
on neeoantof occasional diangea anumg trainmen from tlie 
aBTTico of one company to the aarrloa of another; and when, as ' 
not infrciincntly happened, there wjis a ni:itcTiiU diirerence in 
the meniiin^c of tniiii signals, or oilier matters allotting train 
movements, Die dangers of accidents were materially increased. 
Elaborate inquiries diidoaed the fact that there were oooaider- 
■ble diverritiea in the pnatiaaa of diffeieot companiea, and 
bafM n mtaatantial ■graamant ooald bo iwebad aidnoua 
labors were perfbrmed bjT * comtaittee, ud tbora wcm in- 
strtictlve discussiona aft aneaaaBTo maatinfi of tba Gananl 
Time Convention. 

The initial step appears to have l>een taken at thooUTCntlon 
held at Si. Loaia on April lllh, 18BS, at which a reeohltion waa 
adopted profifiqg fltr Ibo ■ppointmanft of a comaiitiM of tiwm, 
by lboebair,toi«pa(ttolhoii«KtaaMutiuuthe subject of 
onifora train aignala. It oonsiatod of Heaan. HoChea, Th) 

Thomas, Parker, luhI W. F. Medill. At tlie eonvrntion lieM nt 
Chicago, on October 11th, 1S83, it prenentod a report signed by 
Jtime^ McCrea, chairman (manager Pittsburgh, Cincinnati and 
SL Louia Railway, Chicago, St. Louia and Pitlobuigh, and Jef- 
fiuoonvilK Hadlm and InfianRpoGi isilroadB); A. A. ThlBUfo 
(general manager tnaapoMalton Mii^sonri Pad do Railway and 
leased lines); Qeoige W. TtAer (vioe-preaident and general 
iniiiiiiKer St. I.oni.-i. Alton and Terr*- Haute ItiiilrCHtd); and E. B. 
Thoinns (general manager Cleveland, Columbus, Ciudnnali 
nod Indianapo'.is ftiulwy and IndiniwpoBa ud 9L Lonia Bali' 
mtyX by Robert Bleo. 

Tho oonvonlion doddad that a copy of lUa raport ahonid bo 
ftamiahed to the managing officer of aaoh of the nulroads of 
the country, with the reqnetit that they wonid signify their 
assent or objection to the same, und with tbe uiiderstjiiiding 
that the subject would be uken up fur further consid«ratioo at 
the nest meeting. It waa held at Oodmiati on April 8th, IBM, 



ndfhogweMlattljaetfaaaifodftMbcrcoiiaidaEation. Aann* 

mary of a vote showing the views of nnnMrona computes on 

some of the signals recommended was preoented. In response 
to eirenljirti VM) c <inipaiiie-. K prcHenling ii niilespe of 58,60^ 
hnd expressed opinioiic Of thf-Ho, IPkS ro;i<K wi'h » mileage 
of -fj.OtS, favored the himd nnd lamp nigiials proi«w"rd; li." 
rondf, with a mileage of tlJiSSt, favored tlte bell-cord signals; 
]» touk, with ft ailiM* of 42.708, bTored the whistle rignala; 
16S roads, with a mileage of 45,985, favored the sUtlouiy and 
fixed signals; 173 roads, with a mileage of 48,877, fiiTorwI the 
torpedo signals; 1'>S ronds, with a mileage of 50,0.3-1, agreed to 
adopt thf! system if a majority of the conveiilion favored it; 19 
roadi<, with a mileage of agreed to adojit ihe system if it 
was adopted by timr oannecting roads. Alter some discussion, 
aetkm waa postponed mtil the ftll mealing, wbiob waa bald in 
Philadelphia on October 9lh, 1S84. At that meeting a sum- 
mary was presented of the views of a number of companiea!, 
which sliowwl lliiU, exclusive nf sumlry roads represented in 
the conveulion, which prcsunialrly nj^retd to the system pro- 
posed, roads with a mileage of '24,!^»'.i aj^retxl to mlopt it with 
ttio fitll change of time-tables; roads with a mileage of 26,886 
i^treed to adopt it prorided it waa adopted by ooraceting Unea; 
roads with a mileage of 'J54 agreed to adopt it at a later date 
than the fall change in the lime table; aiiJ roads with a milcago 
nf 4,Cf(V2 a^irerd lo ail<i[)l t':n' l^fimI' r ].orlinii i.f the system. 
The negative vole represented a niileiigo of 1.5,t>35. A rtsKihi- 
liou was uii.iiiimously pamcd declaring that the convention 
adopted the signala reoommcnded by the committee, to talta 
eflbct with the new time-UUea. Korember IStb. 18M. 

At tl;i?. mi ( ling a resolution was also adopted providing for 
llie nppointnienl of a committee of five to submit a system of 
ntiiform telegraph orders and general rules for goveiruiiL: ir.iin 
service. The president appointed a oommitteo, consisting of 
Messrs. K. II. Wade, general suporintendant Wafaosh, 8t. Louia 
and Pacific Railway; II. B. Stone, ganenl nwnagier Chicago, 
Burlington and Quincy Railroad; J. T. Hwnhan, general man- 
.-iger Louisville and Nashville RaiIr(>a<I; C. D. Gorhittn, super- 
intendent Western division Now York, Chicago hihI .S(. I.miis 
Ilailway, and Rol>ert Pitcaim, general am'til iukI flll^erill- 
tendent Pittsburgh division Pennsylvania iiuilroad, which was 
snboeqnenlJiy anlaiged by the appointment of H. Waltersb gen* 
eral manafir Allantio OUaat Line; £. B. Tbomask general man- 
ager Richmond and Duvllle system, and WlNhim Rogers, 
general superintendent Cent;jil an i Siiiili-«<sleni railroads, of 
Georgia. The committee atldressed circulars to a largo nunilier 
of companies, obtaining indications of their diver'<ifie<l views 
and practioea. ud made u eUborato report at the General 
Time Oonvntiu held n St. Louia, April aib, M8& 

Subsequently they hdd a numtiar «f w a etings at variona 
places, and a protracted discussion of the mles proposed 
1 lOLurred at M^sioiis of the convcntiu held in New York on 
October 13ih and Hth, 1886. The result was the approval of a 
code of general and train rules which substantially embrace 
provisions for nearly all the onifiMrm train signals previously 
reeenmendad, and which were to be Anally aded upon at ft 
meeting held in Kew Yoric on April 13th, 1887. At that meet- 
ing further discussions occurred, and, after a few amendmuta^ 
the rules were adopted by a vote of 4',) ny(«, 5 noes. A code of 
rules for tlie movement of trains by telegraphic orders was 
also provisionally adopted at the same convention. At tlie 
fiill meeting, held in JNew Yorit on October 12th, 1887, a report 
was prsanted by the committee on nniiorm train roles, ' 
which a few slight modifications were recommended^ 
few amendments of the rules for the movement of traina 
lelegrajibie orders were propose*!, after which they were 
adopted by a vole uf 58 to 2. lk>me of the rules are aiM 
but tbe paindpal porifan of thpr 
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crnini; iraiii n rv ^i are alreiuly in foroi- <iii iiinny of tlio linef* 
and, as a whule, Uiey jimumably represent tlie present or pro- 
qiMlive itaadard railway practice of the country. 

An inportant MuiUaqr itqs whiob wm practically com- 
piatad bdtan Uia imitom tuiA ilgmb were adopted, bol while 
thegr wen ondar aooridantioD, wn the «d(vtkD of 

OTANDAKD TIM& 

The report of the United States comniMiaoer of nilioada, 
dated NoveiBber lit, IHI, in nSmng to thii mljeel, aayi: 

"The question of nniform Umo Rtandards for railways in the 
TTnittMl Slalr* lias long attracted the attention of railway rnan- 
aftcr*, l.ut Mr. \V. F. Allun, cIiLt (if llic Tr iv. '.i r-' nill, ;,il 

Uuldc, and secretary of tho titiiu convt'iiliuns, in cuutled to tbu 
crvdit of having perfected the adminiblo syslem which waa 
adopted bjr the General Time Oomfentioo of nilway maa- 
agere, held al Chicago, October lltb, 188B, and mlifled Iqr Ibe 
Southern Railway IfoM Oonvaotlon, held tX New Yofk, Octo- 

\»x 17lh, ie.S3. 

As thi!" is a ?<iibjrct of prcdl itilon^t to (he entire country, n 
brief synopnia of the general principle* governing the proposed 
plan ia deemed appropriate in this report. 

Under the ptcaenl qnteu each railway is operated inde- 
pendently on the local time of some principal point or point* 
on Raid rn.iil, lint iW* pl iti \v:im foiim! l.i Ik' hi^;lil_v <il>Jc( tion- 
al>le, owing to the? fuel tliut .»oino lifty I'tniidardi', inlen«ectiii|; 
and intrrliu-iiigeiifh other, were in uxe throughout the country. 
By the plan which haa been adopted tliia number will Iw re- 
dnoed to four, the diflbreoc* in Ucne being one boor between 
each, vis., the 7filh, tOih, IQMi. and UOlb degnea of tongitude 
west tnm Greenwieh. The adoption of these standards will 
not raiiKi! a ditTcrence of more than thiily riiinules from the 
local lime at any |Hjiiit vrliich ii« now u»ed n» a Hlandanl. The 
r airangenient goes into efTect November 18(b, 1888, and all 
I of time are to occur al the termini of roads, or at the 
lof diirisioaa. Tlw 75tli aMiidian bopg almost piadaely 
the central meridian tot the igratem of roads now asing stand- 
ards based upon the time of the eastern cltiea, and the {KXh 
mcridliiii lii'irif; I'uniilly lentral for roads ii iw rnimin;,' liy tlie 
time of western cities, the time of thene meridians lias U-fu 
adopted for the territory which includes If) per cent of the 
wh(^ railway qnrtem of the countiy. Kearly all of the huge 
dtlashave abolished local time and adopted that of the nearest 
- Maadard meridian in use by the railways." 

The code of train rules provid<!« for the use of standard 
time tran!inuttc«l from ohnervalions invariunt portinnH nf t)ie 
country, including Albany, AlU-gheny, Ann .\rh<ir, Cand^riilge, 
Chicago, Cincinnati, JelTcrsun City, Mudisun, Xow Haven, 
Nonhfield, St. Louis, 8l Faul, and Washington, and each con- 
duotor and eng j nem a n b raqafared to have a reliable watch, 
which must be regulated by a designated atandanl clock before 
starting on each trip. Tlipro arc 121 train rules, all of which 
are c^HiHiilori'd inipi irturit, from wliidi tlic following an- Mdected 
as iiliutratioDs of railway practice in reference to the matters 
towUditlMgr ' 



Ooodactors, enginemen, llremen, brakemen, station agents, 
telfi;;rftph operators, awttchmen, Bwitch tenders, track firemen, 
road and bridgn watchmen, and all other eniployt^.H wlir«e 
diuicji may rciitiire Ihcm to give signals must provide them- 
aelvca with the proper appliances, and keep them in good 
Older and alwaya tcsMljr Ibr immediate use. 

VIb0I of tha pfoper color most be used by day, and lanpe of 
the proper color by night, or whenever flrom fug or other 



the d:iy i-i^iti:!!" cHnnirl l>i' f lc:irly «<cii. 

It< d gigiiilii.-x i/urnKT, and in a i-ij^nal to stop. 

Green signifies wUitm, and is a signal to go slowly« 

White signifies aa/rfy, and is a signal to go on. 

Green and while la a signal to be used lo slop trnfam at fiag 
staHona far paasengsre or ftei|^ 

Bine Is a rignal lo be used by ear tnepectora. 

All r^plot^ivo cap or torpedo^ plecsd on the top of tbeidl, is 
a signal to be used tn addUum to the rqgular signala. 

2be eipkeim of ens torpedo ia» signal to ity immediately; 



tlie I \|.'( -ion of Iwo torpedoca i* a i-i^jtjut tOI 
diately, and took out for a danger i>ignal. 

A fuaeo is an ertradaqger signal, to be lighted and (IstslM 
the track at night, in casee of aceUent or e m ei gs niqi . 

A tnia Badiqg a fine* burning upon (he track mmt mns lo 
a stop, and not proceed until it is burned out. 

A flag or lamp awong across Uio track, a hat or any otitct 
waved vi.ih'niiy l>y any perMM on lb* tntok. signiAis iki^, 
and ia a aignal to atop. 

Each train, while running, mnst display two green flt|i |y 
dsy and tw o green lights by night, one On each aide of the rev 
i f the train, as niarkrrx, U< indicate thersarof Ihettaia. Tu4 
engines will not display markers. 

Each train ranning aAer sunset, or when otiecnred by fag«r 
Other cause, must diqilay the head-light in (root, sod teon 
more red lights in the rear. Tardeogbea muttdltplsyim 
green li^liU inNtrad of rinl, except wbon provided uj|b a 
head-light on both front and rear. 

Each car on s pit.t''cni;er train wlil!. runniii;; nuisi Ik ia 
communication with the engine. In ttie utieence of an i^vim, 
lent appliance, a bell cord must be attached to the lugnil kdi 
of the engjnabpasringtbrougihorover the entira isogth «f iki 
train, and secured to the rear end of it 

TwoKHcn lliti^M liy day and two green lights bynight.tliv 
played in llio plact'^ provided for that pnrpfMw on the fn^itil 
an engine, denote that the train is fiillo»e<J by anoilier inin, 
nmning on tlia same schedule and enlillGtl to the lama lioK- 
table ri|^ aa the train carrying the signals. 

Two white flaga by day and two white lighia lqrai|jlil,(li» 
played in the places provided Ibr that purpose On the frmiiif 
an eiii;inc, denote that the train if an e.xtra. ni<'*'' *ij;ruj 
muel Ixj dirphvyctl by all extra trains, but not by yard engiaa. 
i A blue flag by day and a blue light by night, placed cm ik 
end of a car, denote that ear inspectors are at workondirw 
about the ear or tndn. Tha ear or train thuaprateclcdnM 
not bo coupled tOb or removed, antil tlia Man signal is mowd ly 
the car inspectors. 

Wlicn a i nr standing on n uMing i» prolcctctl by a Itlnr i<ipiil, 
other care must not l>c placed in front of it so that the klut 

signal will be obacurcd, without SntnodQrlqg tiMcariinpicto, 
that-he pioteot himselL 

One hng hlsst of (he whistle is the signal for appccadi^ 

stations, milroad eioaaiat, and junctions (thna \, 

One alkof< hlsst of the whistle is the eignal to spfilr Ik 

brake*—-'.' ip (iImi?, 

Two Uing tilit'la fif the whinlle is the eignal to throw uffdit 
brakes (thus, ). 

Two short Uasls of the whistle ia an auawer to any lifiuj 
except "tnln parted" (thus, — ). 

Tti ree lM«r bbstaoflbn whistle (to be repealed until annNn4k 
is a iiignal that the train has parted (thus, — - — • — — ). 

Tlin-.' nhitrl l.liu.tii of the wliihtle, whi n tlir tr.i^n ^itSnf 
(lo !«• ri-p< at(d until answered), is a signal that the tram will 
back (Ihnu, ). 

Four kmg bhurts of the whistle ia the signal to cell is im 
flagman (thu% ^— ^— — 

Four AoH Uaala Of the whittle is the enginemsnlcsU Is 
signals from switdi tenders, watchmen, tndnmen, and adim 
(tlm^, ). 

Five sAcirf blauLs of the whisllo is a signal to the ^• 
go hack and protect the rear of the train ( ). 

One long followed by two tlurt blasls of the whistle is a aipHi 
to be given by trains On single traek. whan diaphqmg liliub 

for a following train, to call the attention of tnuns of the taSM 
or inferior class lo the signali" displayed (thus, ). 

Two fe>ti<7 followed by twoji/iju f 1 of the whi.-iU' i^tln I'ipi'l 
for approaching road cro«('in(;i' at ^mAc (tlms, ) 

A SHCiCMSion of «Aor( blasts of the whistle is an alarm tot (icr 
sons or cattle en the tiaok, and calls the attention of taiDBMn 
to danger ahead. 

Ml Ciml Sltrnalt. 

One Up oi the signal bell, when the train ia itandmg, is tbt 
signal to alait. 
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Two t^w of the aignal bell, wben tbe tndn te nmniru;, ia the | ing «id pamog poinU) unleM tone fom of bloA 
iign*] to alop at once. 

Two tapa of tbe lignal betl, when tltc tniin iit Mnuliiuj, U Uie 
■goal to call in the (kgniiin. 

Thrw lap* of Uw aignal bell, whon Iha Inia ia namimg, U 
Iho aigiMl to alop at tbe iMart atadion. 

Three Upa of tbe aignal bell, wben tfaa tnin ia ifeDMttv, b 
the aignal to back the train. 

Four Ui>» (if Ihr Ki^^nal bdl, wlUP tfw twio fa fW— fa j ^ fa the 
signal to ri'ducc speed. 

When one tap of the aignal bell ia heard, while the train is 
wiWH' iy, the en gi nem an muai imaiedialeliy aecertatn if the train 
fapKtad. 

Signals of the aarae nnmber of sounds vlmll have the aaoie 
ngniAcance whan given by other appliauces Qm bdkeoirda 



T.omp Sirpuih. 

A lamp swung acrosa Lhu Lni«k ia Uie si^^nal to stop. 

A Ump niaed and hnrand wtfeeUr fa the aipel to man 



A famp awung Tertically in a circle acroaa the tnult, when 
Ibetnin iistemlnv, ia the aigoal to mote back. 

A kmp awtittg vwlieall/ in n ciide at am'a faqglb aeraaa 
tbe track, when the tiain fa nmnAv, fa the aignel tbal fbe InUn 

has fMtrtcd. 

A flag, or the hand, niovwl in any <if the dirpctions given 
above will indicate the same signal aa given by a lamp, . . . 

TBAnr BSLCS. 

All traina an de^ignatl■d aa regular or extra. Regular trains 
an thoM npnaented on the Uwe'iaUe^ and maj cooaiat of ono 
or more aeettonab Alt aoetioaa of a tiwa, ezeept tbe laat, muK 

dixpl.iy ^i;^'nal8. Extra trains are those not represented on the 
linic-Uible. An engine without cara, in strvico on the road, 
■hall be coni-i'liTi'd tr.iiiu 

All regular irainn arc clju*iliwi on the Unie- tabic* with regartl 
to their priority of right to the track; trains of the first class 



UM'<i . 

Xo train must leave a station expecting to meet or to be 
passed at the next ^latinn by n Imiii tiiivini^ the right of track, 
unleaa it has full schedule time to make tbe meeting or passing 
point, or unleaa it has tbe bill time allowed between slut ions 
(whidi nay be shown on the maifin of the time4abfa) to 
make (he meeting or paaeing point, and dear the inA bf tbe 

time required. 

When a patisenger train is detained at any of its usual stops 

more than minutes, ttie llnKtnan must go back with 

danger aigitais and protect bis train; but if it stops at any 
ttUWial point the flacman moat immediately go back Cu 
enoogh to be aeen from a tndn moting in tbe aame direction 

when it ia at least from the rear of hia own tmln. 

When it is neccssivty t'l iirntci t the frunt of the train, the 
same precaution mmt be oheerved by tbe tiremiui. If the fire- 



man is unable to leave the eng^ tho ftont i 
beaentinhiaplaeo. 
Wbea a ftefi^ tidn fa detuned at any of Ha vanal atopa 
minutes, where tbe nar of the tnte om bo 



pUaJy seen from a train moving in tbe aame direction at a 

Ataore 4>f at leant , the flagman nui-l buck with 

daatger signals not lc.-« thnn , and a.i nnuh further as 

may be ncccsaary to protect his train; but if tho rear of hia 
train eaaaot be plainly aeon at a diatance of at leaat , or 



if H otope at any point that ie not lie naualatoppiog plaoa^tlw 

flagman roust go tiack not less than . ' 

Wben it ia neceiwary to protect the front of the train, the 
same precautions nri^l \-r i lu'ervcii by I'ln ('irciiian. If the 
fireman is unable to leave tho engine, tho fninl brakeman 
mu«t be sent in bis place. 

When It M ne ce aaa i y lot tbe flagman to go back to protect 
the rear of hfa train, tho neit biakeman muit immoiMately 
take tho flagman's poj*itton on IIm train, and remain there 
until relieved by the flagman, and OO paasenger trains Uio bag- 
gage mntiier must take tlto plaoo of the front braliemao «ben> 
ever necessary. 

When a train ia atopped by an accident or obstruction, tbe 
being auperior to tboae of tbe eecood and all aaoceediag claaaea, I flagman moat immediately |o i>ock with danger aignata to atop 
and traina of the aeeood clam being auperior to thoae of the I any train moving in tlie wme direction. At a point • 



of 



tliinl iinil all stu'0C4Hlinj; i l:is-fii; aiii! so on indefinitety . Tlic 
lerr.i.'t piu-smgiT, freight, or mixed are descriptive and do not 
refer ii> cliiii^. 

Extra traina may be diatisguiabed aa.-— 

Passenger oxtn^ or apooial; 

Freight eitn; 

Worittndneitm. 

All extra traina are of inferior daaa to all ngofar 
whatever class. 

AtnUn of infrrior ciau mmit in oB aaiia laqp eiil He 
• Info <if wnperior cku*. 

On eingle track, all trains in one direction, apedflad ia timo> 
table, have the absolute right of tnck over tiaina of the aamo 
daaa running in the oppoaite direction. 

When trains of the same cla-ss meet on single track, the train 
not having right of track must take Uio riding nnil be clear of 
the main track before the leaving time of the oppoaing train; 
but auch traina muat not paaa the switch to back in on aaidiog, 
ontil alter tho anivalof the oppoaing traio, vnleae otlmrwiae 
directed ligr apodal instmctiooa, WImo neceaaary to hade in 
on the aiding, before passing the awitch, n flagman muat be 
aantOUttn the direction of tho opposing train. 

When a train of inferior class meets a train of superior ctfiK^ 
on single track, tbe brain of Inferior class must take the siding 
and dear the trun of auperior dam Jttt minutoa. A train of 
loteior dam moat kaapjlwnunalce off tlm time of a train of 
auperior class following it. 

A train must not leave a station to follow a passeuger train 
until fitr minntea after tbe departure of MMb poaaengar tnin, 
unless some form of block signal it u»ed. 

Auaetiger trains running in the Mtme direction must keep 
not faaa than >lw minntea apart, unlen eome turn of biotk 
aignal fa need. 

Freight tratnn following each other mu.'t keep not less than 



from ttio rf fir fif his train ho muht pliu c nn - tnr[n-(lo on the 
rail, lie must then continue to ^o back iil Ica.^l — - from 
the rear of his train, and place luo torpe^loes on the rail, ten 
yarda apart (one rail length), when he may return to a point 
— — from tbe rear of his train, and be must remain there 
ootil noalled by tho wbiatlo Of hfa ei«in« bat if a paaeangar 
train fa doe witMn tm minntea he must remain until it arrivea. 
When he comes in lie will romove tho lorpetlo nearest tho 
train, but the luv torjiedoes mu.-l the left on the rail as a caution 
0/ signal to any following train. 

If the accident or obstruction occurs upon aiagle track, and 
it iMOomea neocaaaiy to protect the front of the train, or if any 
other track is obatructad, tbe flreman muat go fbrward and uae 
the aamo precautiona. If tho fimnan b anaUe to leave the 
engine, the front brakeman must bo sent in lii.i place. . . . 

If a train sliould part while in motion, trainmen must use 
great care to prevent the detached parts from coming into 
eoUiaian. Ei^inamea muat give tbe aignal, and keep the 
Ikoait part of the tnin ia nation ontil the detadied portion fa 
stopped. 

The front portion will have the right to go back, regardlcm 
of all trains, to recover the di iacliitl fuTtioii, tir»l pending u 

flagman with danger signals in the ilirection in which 

the tr.iiii is to be backed, and running with great caution, at a 
speed not eaweedi n g fbur mike per hour. On doglo trade all 
the preeaattooB reared by the mlea muat alao be taken to 
' protect the train against opposing trains. TV cf<toeled perMaa 
mtut not be moved or pasted cawtnd vntil Ihe fnmt portion eomei 
btuk. TLi" iiilo niijilies lo trains of every cla«s. 

An exception will only lie made to tho above when it is 
known that the datache<l portion has bean aloppod, and when 
tbe whole ocouireoce fa in pfaia new, Boeurrca or other ob- 
atractiona Interrening, eo tfaataignab eaa be eeen from both 
portions of the train. In that event theeoadlietOraDd engine- 



five miautea apart (except in closing up at stations or at meet- man may arrange fur tbe recoupliog, uailK Iho poalait cauliua. 
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When a tniin in iH'ing pushed by nil cnf^inc iVxcr jit when 
ibiAing and nmking up trains in yard») a ihigman niii.it he 
■Ulioned in AMaipiououg position on the front of the loiuliiiK 
our, M M to pcraiTa tbe liiit nga of duf«r aiyl immediAteljr 
■i^d the MgiBMBMi. 

A tnin ahurtiog Trom a station, or leaving a junction, when a 
train of tbe lame cliUH running in the same direction is over- 
dur, will proccinl (>ii iiit own tirno ntid rightly UmI lha OVWduo 
train will nan «s pn.>vided in rule — or — . 

A train which is delayed, and falls back on the tiom of 
uotlwr tn^o of the Hune obui^ doea not Iom iu righta. 

Regular trains twehre hounor more behind their achedale 
time lo«e nil their righUi. 

A train ovprtakiii^: niiother train of tlio nutno or fiiporinr 
drts,", di;'i'!.u :l SM thai it wntu4 morr, will run Krcurid it, as-iuiiiiii; 
the riKlilR utul taking Ihu orderH of the diaaliled train, U> ihc 
next telegraph oflico which is open, where it will report to the 
Ittperinlmdeot. The dlaabled tnin will asaune the right* of 
the laat tntn paiwing it, till the next tclegn4>h ofllce h mehed. 

Work tniin!< will \w nin .is cxtMi Ondsr IIMaml M4Mlb*nd 
will he u«-»i^;in-il iMirkir.K iimitn. 

(ireat caro nnHt oxt rei'^'.-d by llir iruinnimi of a train ap- 
proaching a Mation where auy train is receiving or discharging 
paaaengen. 

EngiQemea nnit obwrre traina on tbe oppoate tnwk, end 
If they are ranning too closely tt^tgether call attention to the bet. 

No ji( r I n V, :1! l ip ]iermiUed to rido on an cnKlno except tin- 
engini'nuiti, lireninn, and other designated en)ploy<a,in tbedis- 
chur^'i- of Lholr duties, without » written order from tbe proper 
authority. 

Cboductors will be held ra>poaMbto far the proper ti^it^ 
nentof themiteheanaed by them end their tninnen, emept 
where ewitch tenden are atationed. 

Whoever oi>rnH a Kwiich (.liiill remain nt it until Uieelaaad, 
unlets relieved by suniu othur fonipelent, employd. 

When there is more than one train to use a switch it mutt 
not be left open unless one of the trainmen of tbe fitUowing 
tnin b at the switch and takea ^Mge of it. 

Aeddantib deteothm of tMina, failure in supply of water or 
AmI, or deftela In the track or bridgen, mu«t bn iiromptly re- 
ported by telcLiraph lo tho ru)j<Tijit>'iid(!nt. 

No train shall leave a station without a signal from its con- 
ductor. 

Oondueton «ad engioemen will be held equally raq|>oouble 
ftw tbe rtolellon of any of tbe nilea governing the aaiety of 
their tnina^ omf Iheg mud Inke rmy jirf caution fir Me jmMiim 
tf Aetr trabu, evm \l not prendrtl Jar by the rules. 

In all etue$tfdtaM amd muaM i tjf, lak$ lie mift cmim mnd 
nmnorisAv. 

nuPABATioin FOB TBAW Momaoiii. 

Zkch train movaaient, liowamr abort, may be attended with 

diaastera that wiU laaee an indelible impresxinn upon the mindH 
of the trainmen engaged in it, or poiwihiy caii<ic death. Pre- 
cautions for luifety und ronifort are ahsuys in onlor. One of 
the beat descriptions ue luno !i*^^'ii of the course pursued in 
eonnaotion with aoeh niHtier'>, in contnineil in the following ex- 
Inotfinm* paper on the worliiqgof traffic upon awi^tnok 



railroads in tho I'nilpd Slates and Canada, r<-.T(i Mbr»:,, 
Urilish Scientific AssiK-iation, at their meeting in Cbosik . 
AuKust, 1884, by W. K. Mnics— 

"tiuppoae that we have properly equipped tiauu, and io«,^ 
thing to xtm with, and aanitaUa tnA. to mn upon, mA tru^ 
men in charge of the train; that would mean for s ii4«.Dn, 
train, bodies of coaches and windows thorooglily rlcsntl, gg^ 
kidc of axle lx)XC« and running geur Bcrubl>e<l with abimb^ 
lye solution, and all oil and grease cut off; the running 
and air brakes known to be reliable, the bell-rope 
atnag from tbe engiae cab to tbe end platCom of tbe 
coach and teated to aee that it le O. K.^ tbe ean 'Mm£j 

fnTUpulrni«!y clean, water coolers filled with fresh ice wva 
liiinjw triiiiineil, tiood viiitiiation, the temiMratnre niodcniti 
theriiioineter Kusjicndfil in the iniiKlle of Iho car to guideii 
regulating the temperature, tho trainmen neat, cleaii,pafa^ 
sober and in uniform, tbe baggageman in bis car aaddwdOi 
doctor (who ia roiponaifale for the working of bis train, 
ticketa or Ihrea and oomlbrt of his paaaenf^r*) know ttui trerf 
thiiip nl'out Ills train is right, as re^;;ir.N signals, two ftdiat 
two wliiti! lla;;s, two red anil two while miii iiia own Um|a,tiid 
tho tail and nide lanipK, nxe, luiw, und hammer in radi cesd^ 
and in his tool box in tho bsg^ge car a wrench, mat^oj^fiii. 
detonating signals, dope, the proper aignala on tba fbaattfiki 
loeomotive, neither be nor hia men nmnking on daiy ud ii: 
atert and attentive to train work and passengers sod impp 
ICiioi\ Ix'f.iri' he starts from tlie telegraph oMaa sfcwttlHa 
due .nnd iheir puxilion. 

On tho journey one hrakcman should alwayakeabaitqa 
the rear car, tbe other on tho front end of tbe train BMrihi 
baggage car, and tlw conductor, upon Bearing ilatiMtiivm 
h» meana to atop, somewhere between the baggage earmdib 
middle of tbe train, and when be doea stop, and bdms hema^ 
his men tiiti (clI hiiu by algDal or Toioa wlietiier evs^ii^k 
right fruut and rear. 

The freight>train men should know that the ninabgior 
of their cars ia apparently right so fiw as thqr eaa H%ih 

eoopling nnka and pina of eaia saft^ no bdls dmppsl ihn^k 
the draw-ban and naed for onfinaiy pins, their rabooie orrce. 
doctor's car neat, clean, and comfortable, with their kit «! 
lamp, torpedo, and flag signaU complete, pjiare linb ir.<' p'-a, 
a crowbar, a set of portable frogM, a tail mpe, l«o toicbi^ 

chalnai axe, mw, and wrench, supply of daps^ Or ewaa 
brown aoap and wood aahei^ waste and oiL 

If the train baa a passenger eoaeh, and ia ranning ntoM 
train, there should be a V»eU rope strung from ciil of (npH 
through open cleats on the roof of Uio freight care to the nv 
platform of the coach, lb* oabooae Car tbOBld kaitdli 
brackets for tail signals. 

Hie trainmen should be seen by the yard mssterbsAMCkf 
lanva, and he should know positively that they are nteiMk 
and well rested, one brakeman on front to opersts Inm ite 
end, the eoodnelor and other bniteama on the narmdsfiki 

train." 

Of the labors of train iliHjiatchers nnd various cUstni i^fnl' 
way employes whose niuvementa alTect train moTODettiaki 
forcibly says: "The esnence of this whole opersiioo DUB 

eternal vigilanoe bi each and aU of tiie « 



RAILWAY ASSOCIATIONS AND OEGANIZATIONa 



IN ndilition to the bodies of various classes of railway officials 
or employ^.i hitherto nientione<l there are a number of 
others. Oue of tbe oldest is tho National Association of General 
Paaaengar and Ticket Agents. At ito neetlnga, heild twice a 
year, in spring and foil, wuiooa matten relating to the arrange- 
ment of lickeu, combinations of tit^ets providing for through 
Ir r. • !, arid passenger fjires and roiili s are ili^cusxeil, and tli>' 
action of numerous companies on such subjecu usually corre- 
q^onda frttb tfw ooBohHloiM tt 



which performs analogous service in regard (o repuUtinitf* 
lating to baggage, is tho National Association of Ovr.iT*! 
gage Agents. These two bodiea have done much to rre^' 
the enatioB of die owivm i i et eixistbic srnafeiiMiiii 
through travel and the aafo custody and pnaipt dtHMij" 
iMiggage. 

Meetings of railway accounting ofTiccr*, for importaslip^ 
. purposes connected with their duties, held in "**^;*'^'5i!j2 
I praposUifla tint • ] 
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be formrd. lu ])ur]>oeog, u defined in » circaUr to railway 
coni[i;iiiic!<, ifisui^l Mi>y ;jOtli, l>y a commitloo, are "tlic 
better organiziilii 111 nml conduct of accounla aoii Iho Mcuring 
to Mirien of the advantaKcii that may bo expected to follow 
the toto i c hta gi of idei between their wiw cn tat w efc Among 
olhw wptMe hmMtt, it k h^Smti tlwt u uwdirfioii will 
aaiitlneaeoriiig more equitable meant of determining balances 
betweeo earriera and greater promptuees in the payment of the 
Htnie; that it will he the lucutis uf securing uniforrniiy in tlio 
luiyuatmcnt of joint accoual<; that it will secure more pronipl 
MUlwnent of cUima between oariien; that it will aid in break- 
liV up the ondit tyttm $X compellm points; that it will be 
Ab meene of improring praeeot medHide of adjiuting balances 
•IJUMlions where freight is rehillcd; tliat, through it« efiorl«, 
greater nniforniiiy will he attained in the govcrnniontal returns 
ri'<iuirrd (if rnilroiu!^; that the (id', discim'^ii i:! lun! 'miiariMin 
it will engender will greatly enlarge the experience and under- 
I who belong to il, and tliua be the meana of 
nmrljr perfacC methoda of necoupling; and 
floally, fhat it will greatljr tMoefit carriera in direetions not p<i«- 
«blo to mention here, or likely tu l-c iitt:iirii-<l, rxcrpt ihruugh 
the aid of nn nRSOcirtlinn. And, as rmlioiuil li<iuiidary line* 
havi' III, 1 xihLciu c ill tiio n(i"oiinl« of carrieni, the coniniillcH! 
are clearly of the opinion that the value of the aitfociatiou will 
bttgreelly cuhanoed by making it general in iUaoope. Alao 
IhatitahiiU emlmiM malup mnd other tnuptitrtntioa oom- 
paniM hiving Joint tnBo rdatioaa Ot na intinmte nntoro viOi 
xailwayi." 

Of the purpow!* of the C'lir Accounlanta 
CUlar iimuud hy lt^ odk'crs in 1S8C »;4id; — 

"The ohject of this associ.itiuii ia for the iraprovemcDt of car 
Mooonts, and the promotion and advancement of car service 
In gaoeral. Beoognixing the iiKt (hat 'io unity there is 
■tnngtb,' in 1876 n anuM band of ear aeeountants orgnnizcd 
• n as-wiatioii, willi Mr. H. T. Curd, of the Ltmi'^ville mid 
Nashville Ilailrond, as chuinntin, and Mr. F. L. Luce, of the 
Chicago and North-western liiiilnay, as secretary. The aesocia- 
tioo haa iteadiljr grown in numbera, a« well aa in fofor, until it 
coBBtiliw ia uittMOftho roada and linea in the Uailid SMaa 
udOaiudaMilaiiwnhMib Xha food adkolsof ttis Maoei*> 
tiOD have been Mt arwywbem. Qir rooorda have boen ilm- 
pl^<t^Jj a pcrl'iM t rvstcm of car tracing luis hecii introduced, 
•RaUing some ruiub t4) do away with loxt-car agcntn, and last, 
bat not leaat, a uniform rate of car milenge has been agreed 
opoo wludb bida fair to giva unireiaal aatiifariion, At our 
aaaoal maaliBgauiiHnibar of tiia MmiatioB haa the advaai- 
titge ot oompaiing hia forma and of hearing expreaied the 
practical experiences of car accountants from all portions of 
the United Slutea and Ciiiiiulu. Cortftia important t*)pica for 
diactwion are arranged for hy a committee before the aununl 
niOWtim. anil liarh member furnished with a copy, so that each 
enufefcdMOpiiiioa of the manager of Ilia road. Anymember, 
however, baa the rigbt to iBtamduee any autileol lieariiig upon 
ear accounla during the meeting of the association." 

There are associations of railroad suporintendentn, of train 
dispatchers, of yard maateni, of roail lu.i-tci-*, uf r:iilr<iad water 
auperintendents, of railway chemists, of claim agents, of rail- 
way telegraph auperintendenla, of railway oonductora, of rail- 
Mtloit ageiMa, of loooimoliTe eaigineen, of AteiBen, of 
awltduBeB, and of laveral other eiamea of employ^ and also 
C^W^y clubs in several rities, in some of which there are in- 
( arO a U ng and instructive discussions of questions relating to 
the mechanical dciiarlinents of railways. 

The aims of a few of the iNxlies named al>ovu are cliieily the 
aeenDpliabment of personal ohjects, such as the ci<tal>liahment 
of iaMUMwe fundib and creation of methods for aeouiing eon* 
oert of aetioii in matters r«3allng to pny, grievanoee, or strikes. 
Relief funds, and cl.itioriitc cy^tcni* fur creating and digtribut- 
ing them, have lieen e»'alilii»!ii il iiy home niilway companies, 
acting in concert with their cn'.i li y^s. One of Iho most promi- 
nent of the latter class of orgaoizatluns is identified with a large 
portion of the PemMigrlwaiiia(vat«m,Md MMMber wilhdMBalti* 
mora and Ohio. 

The general soliject of the rabitiona of eompantes with their 
employ^-* may 1"^ nuiierially atT.ciiil, in a manner advan- 
tageous to both parlies, by the estabUshment of reUef funds of 



various dencripUona, to which contributions are made by rom> 
pAuitv- 111 «(•;! aa the prospective or actual rccipit nl* nf moneys 
appropriated, and this is one of the directions in which an 
improvement may reasonably be anticipated in all m alters 
tbal have a baariqg upon the probabililjr of avertiog strikes^ 



Tlie utility of the varioot dassea of assodattoiio of nliwair 

officials and employes naturally depends greatly npon the 
.•*<-oive of their duties. The f;ir'. iliat ftucli orKaiii/atii)n-i havo 
materially increased in number and inilucuce iluring lato 
yeare is one of the features of devdopoMiit whkh may gradu* 
ally gain great importanoei Ibe ptoeeedlufs of the Itodm 
which are oocdially supported by a kige number of importaat 
railway companies have already led to the attainment of some 
highly important ends, a numltor of which have been described, 
and eventually they will presuinaMy do much to prmnote a 
practical federation of all the eteam railway companies of the 
continent for tba attafaunent of sundry uscftd puiposes. If 
the inteFstat»«oBmerce aet bad Icaaliaed Bonqr pool% io« 
stead of prohibiting tbem, tlie varfoua traSe aasodatlona 
Would prohably have dnnc more to prevent undue discriniina- 
lion against pcrfioiis ami lucjililie* than positive legislatioii is 
likely to acc<irii]>lii-li, iiii l thi y may proiimte a nuniher of de- 
sirable ends, oven if they are shorn of the powera that would 
most materially enhanoe their utUilj. 



onurr or RFFEcmncHErHone or oooAinzixo bailwat 

.'Vll raihvaya that participate in intcrslat 



m me 

Aasociation, u cir- iJect to the rcqniremenis of the intersLati' ai t, and the supei^ 
vision of the iniei^lat^- cuniinitt-inn; the prohahilitic-j of con- 
gressional action on miscellaneous mattcn relating to railway* 
have been increased by important initial aiapa in (batdiraetkiii; 
thirty-eigh» Male hgiaialaNaend (wema^Mroaiate tailwajr eam* 
miiaiona have alibnlad abundant evidence of a iBspodtten to 
embrace all convenient opportimiticH fur displaying their 
wisdom in the regulation of niimeroutt clit«»cs of railway aflkin( 
a, conxiilerahle portion of the business of federal, state, district) 
and county courts usually consisia of the trial of railway < 
aaaajr of which represent ui^aat or ostortioutlo daima i 
eoo^oaiM; bonlaa of apenilaloiu am fl(nliiUHi% occupied in 
adroit eHbrta to boom or depress American railway securities; 
a vast army of shippers in (i.n-itant'y fiidravorinj,' Io fciure the 
lowest attainable ratc«; cininll('R.H travelers are patronizing, 
criticising, or condemning railway linvi*; and there is no class 
of iatelligenoe to which wider publici^ is given than news of 
aeoidaols Io paataqgar trtinsk Ibera eeitaiiily saematobeno 
lack in the number of agendee for detecting railway faults or 
deficiencies; but the exeem in quantity is more noticeable than 
superiority in quulity. 

To comtiat the forniidablo antagonistic and dangerous el^ 
ments which mu»t be confronted by American railways it is 
desirable that the beat altaiaable forma of oigaoiaation sbouM 
be miveiaally adopted. There aio notable dillbrenecs in eiist^ 
ing methods, and it can scarcely be doubted that some of the 
systems are better than others, even if duo allowances are made 
for all the diirrn rr. i-^ iu circumstArucM that afTci t such afiaira. 
ThegBuenl subject has presumably not received, in all quar- 
tai% much aUention aa Uo liqpottaBee deeervea. It bo 
amntterof much greater conaeqnenee Ihan appean upon tho 
eurflwe how and where power and responsibility are reposed. 
A* a rule they should go hnnd in hand, that ia to say, any class 
of oHicials who are made resrKinBihlc fur llie discharge of certain 
duties slioiiUl have sufficient power to ensure their ))roper per- 
formance. In applying this principle difficulties arise from vari- 
ons causes which lead to conflicting decisions. One of the most 
dislingplahed lailway a49eouuiing ofBcora of the country (M. M. 
K{rkmao)annaancad afew yours sgo that 9900,000,000of railway 
revenue had been collecud under hi^supervisionwitl.. lU ilio lixw 
of a 8in>;le dollar, and this remarkable success was attributed to 
the fact that power to enfnrrti rv^id compliance with the rules 
necessary to seciue prompt remittances had been ezeraised by 
the department entinated with the collection of revenue^ in eosi- 
tiadialinelioo to svalenw under wUdi iaxi^ ia naUag retnma 
had been condoned. Ihia statement illnalntes one of varions 
direction.! in which it ia not inipri'li.ililn tluit some companies 
might lind it advantageous to modify ejusiiug arrangements. 
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ECOSOXIC EFFECT OF APYAyCES FROM TEE TRAIL TO THE TRAIL. 



Of the general method oi datzibaBBC or depalBBiK railvsT 
authority an atUreH de&Tcicd *t % eaarwMtaa ct tnm 
patchen » few je*n ago Mid: "The MeUtofafaa ta the fim 
place smTcader their cootrol to a board of (firecton: the board 
of directors larreoder it to th« pc Tii i fant ; rbe pf T w dnH to tb« 
general manager; the gcneni miiiati i to [frxiiifn ipaiB - 



teadwm, «bo in nun diride their rupooabilxtj wisk ac ui 
next in eharx»</ the tramportaiioii department, «b» a cb- 
etaCy th* edie/ traia i&|Mtciker or tzain inada.' ina- 
TaflftrthiMw </ M»ca a fTKcxn rHting to panimhr isa ? 
iii|iiwflB"Tiiiii cf f^eeial da«ea o£ cnpioy^ nuy ia mmt j> 
Aaacea be fijwi dcnraiOe. 



ECOXO^C EFFECT OF ADYAXCES FROM THE TRAa TO THE 

TRAIL 




OK the tremeiMioas <£Aef«nee in lh« ataPiMe nwihi at Ae 
iu>e >if hor9«-powcr. or it* fr«at f ucuiup jf. toe li^'n^iri*. 
on rviaJs of rari«Hi« cU«»e*> and co the fwt ;ita( tae vocU ixr» 
)iM niiUayy n hit<* foraerir ther did oirc exiiiC K>:r* than T9C11 
anything; i>!m<, r\*tj» th« edjkv of notfera t.-iT-_LEicaaa. 

Ti> mviirt< to a cvwvHxUraKe e:xtem the beoects :h«s vay be 
itt<riv«>l fW<m th<> hi)ch«r cUam <:( n»fe i: ii Bccaaarr laa: 
»luHiUl W a triuiuphant ftroode v.i^ cict f ^m.-iga- 
Ntlvt'rao r\w\« v>f naturv, and abo ytvJi tcJt*Jt ohi c rat: fc » e 
«>r iiiMiikiiui. 

'rill* rv«tl lut^mityc i>f ibv ex»caK tcaae ct 
fM«<tUh«<«, iK« Ur «« tiwfv apF^T to S^oeii tc-: tf mri. can pe»~ 
ltti|ui U« l>«»t nhv'wii by nfAforece :o lie Ua*. .( »cnE« -ne v.c 
om> iiilltv Thai i* ih* u:- ; scji:;t cf vi»f o'iTr"nr t:ea aai 

<li<lM»il lh»< |vavt> wh«Tif :t »vxjjd Ke m«fL v j-.-a. H-w 
■linll il (vuiv'VtM* If lh<-if » o^-« ^ Ti g V S^lraee tie 
iMllxit l>t<l Vk'iir ^>MU »;^H)i artu*^ ard y.-cr :sat-<iaal mpa -.•7 
lu H tttiuU'it l>«Mr«-r. aiKl \\.>u hav« ik'' batcser -..i^ la Li- 

ilirtkt Ititil, Hiul »iv' «vh:v!e. yv'a w^H be 5.'i'._MaF «3«i aurrr 
«i.ktli\tl i>i i'iU\ (uf than tlve nuu* of — «-f -J t.h .-ax 
llt<«^ \>w ttiilo ill IvnEt time than a aai a ttt.'^ txz-JOift 
III lUii lliku* ^>«VM^'il^l in tvi.iroir^ ij> Ll* 5«.l:i6 ■ifMiT -j rt 
itUt>i \y>\\ liuvtt iU'|K«iivd '^ncos* l>.iaC y.c eaa *i'<-ia- 
luHi'oiul^ 141 ix. K:ttyvral<j> t^wwal :=TCKX>c>.aa «c>: 
«Mtk«i< <><iu |>«4k lUMtl f\)vr:aK<t» hjTv i>:c>:c:xrtt«d %zjm «i>fn. 
uittiil) iiivii au> t>ui(C<'y«d a» bcj-.ite-;ei u «r % . ri« cr«a:i~< 
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b« fo^lxl^d. lu piin>o«c«, as defined in • drOQlar to rallwsf 
oompaiiii !!, iK-iui'il Miiy yOlb, l)i88, by a coiminitlfio, tao "tlif 
better urwiusizatiim tutJ conduct t>f accounla aod the seeuhnii 
to rnrricra of the wlvantagM lltat may b« expected to follow 
tbeiotwcotuuifaof idoMbelmaalbflirraimaenteUTaib Among 
oHmt tpedBc b«n«fili^ H » baHmad tint an HMeulion will 
aariatinaaeuriiif more eciuitable means of determining halancos 
bctWMo carrierH and greater promptness in Uie payment of the 
Mme; that it will I'f tlio moiin* uf sccuriii); iiuifuninly in llic 
•4iustinent of joint accounts; that it wiii secure more promjit 
MUlenent of claims betW««l OMtiers; that it will aid in break- 
iqf up tbe cndil ajraMm M competing points; that it will be 
tbe neaiw of iminronngr prewnt mathoda of adjusting Italanccs 
at junctiDtis wlieif frti^lit. rt-t'iKci!; lliat, through \\a etTiirt'*, 
gr-'ftter uiiiforRuly will be «Ua:ned in Iho govemnirntal return* 
reiintrrd uf railruadit; that the free discuanon and compiirifton 
it will engender will greatly enlarge the experience and undcr- 
HWawbo belong to it, and thus be the means of 
Bora naarljr perfect malhoda of accounting; and 
finally, flmt It will greatly benefit earrien in directlona not poA- 
RiMc to mention here, or likely to l-r :itt:iiii.N!, fxcept ihruus;!! 
ihc aid of an associntion. Aim!, A-i nutioiKiI luniniiary lines 
liiive nil cxl^tl■n('^' in (iccunnlH of currlt-rx, the corumilteQ 
are clearly of the opinion that tbe value of tbe awociation will 
be greatly enhanced bgr making it general in Itaaoope. Also 
that it ahiiU emimco ataMnahip and other (maqiortatioB oom- 
panlea having Joint trafllo rdatiooa of an inCiniate natore with 
railwnyg." 

Of tilt* pur{joa€» uf llic Car Accountants' ^VssotiiiUou, a t ir- 
COlsr issued by its ollicorg in 1S86 said: — 

"Tlie object of this asaocintiun is for tbe improvement of car 
aooronts, and the promotion and advancement of car service 
in general. SeOQgniiisg tlto imct that 'in Itnily there is 
strength,' in 1876 a email band of ear aeeounlanis orgiuiizcd 
sn a«srj( i:itii)n, »ilh Mr. U. T. Ciinl, of the Louisvillo and 
Nashville Jtailroad, as chairman, and Mr. F. L. Luce, of the 
Chicago and North-western Railway, as secn-iury. The aasocia- 
tioo baaateodiljr grown in numk>crs, as well as in fiifor, until it 
eomitB tfanO-iMitbe of tbe roiub aod lines in tbo United StMCa 
andOanadnMlteinembefn. Xh* good edhcttof lUe aaaoda* 
tion have been M\ everywhere. Our reoorda have been flim< 
plified, A porfurt t<yRtcni of car irHs ing Ii.is Ihc.'ii inlPHliawl, 
enabling some ru>ula ti> uway wtii) lottt^car agents, oiid last, 
but not least, a unifarni rnte of cjir mileage has been agreed 
upon wbiob bida £ur to give uoivaraal aatirfanion At our 
annual maeiingB n member of tbe aamiiiitiim baa tbo adtaa- 
tags of ooroparii^ his formt aod of bearing expremed the 
practical experiences of car accountants from all portions of 
the United SluLca suul CiumJii, Cfrtnin iuiportiinl fur 
discussion are arranged for by a committee before the annual 
meeting, and each member furnished with a copy, lo that eadi 
can get thn opinion of the m a na ge r of hia road. Aiqrmember, 
however, baa tbe right to intio^ica any aotjeei beuing npoo 
oar accounts during the meeting of the association." 



vartons deaerlptiona, to which contributions are made by conn 

piuiii!<i«! well 113 thf pruupcctive (ir actuiii re cipients of moneys 
appropriated, and this is one of tin' dirertiotM in which au 
improvement may reasooably be luitii ipiited in all nialtem 
that have a bearing upon tbe probabililjr of averting luike^ 

The utility of the various classes of ftMnrhitions nf railway 
officials and employ6i naturally dL'poii<l'< ^-nittly upon the 
-icoije of their duties. The fact tliat siu h or'^Mni/aiiDns liuvo 
mal«riaily increased in number and inllueiicu during lal« 
years is one of the features of development which may gradu- 
ally gain great importance. The proceeding* of the faodlM 
which are cordially supported by a large number of important 
rrtihvsy conip:tiii<;-s Imve alrciidy k-d (o the attainment of some 
highly iniportnnt ends, i\ nuniUor of which have been described, 
and evcntunlly ihcy will ]irt->iiniiil>ly do mcich to promote a 
practical federation of all the etoara railway comiiaaiea of the 
continent for thn allalnment of aundry uaoflil purposes. If 
the interstateHSomnume net bad l(«aliaed money poofa^ in< 
stead of pmbibitiog then, the vattooa tralBe amociatlww 

w'li'.i'.d probably have duni' iin/ri' lo prevciit unduo diicriniitm- 
lion against persons ami locjililies tlmti jjo^Uive h'};i!<l»tion is 
likely to acconi])!;«ii, and tlioy may pronioti' a ninnhcr of de- 
sirable ends, even if they are shorn of the powers that would 
moet niaiarblly enhanoe tbeir uliUtj. 

innm' or Bvpncrnn innnm OP OMUinnim BAttWAT FtNKm 

All mihrnys that participate in interstate ciinnicri o are sub- 
j(M:t to tiiu rcc{uiremenls of the interstatt; act, and the super- 
vision of the interstate cuintnlBsion; the iirobaljiliiic^ uf con- 
gressional action on miscellaneous roaltcra relatlug to railwajn 
have been increased by important ioltinl alcpe in tbatdinction} 
thirty-eight sUie legislatures and twecUy-twoatate railway oom- 
niiMioni have aflbrded abundant evidence of a dlapodtlon to 
enihrftce M convenient opporlunilii s for dinplftyuijr tlicir 
wisdom in liie regikijuioa of uuuictuus clatic^s uf railwiiy atTaira; 
a considerable portion of the business of federal, state, district, 
and county courts umally ooosiala of tbe trial of railway < 
many of which reproaent nq{ua( or eitortionate daime i 
eomiMnieK hoidearf a pe cule tom ni» eonlinradly occupied la 
adroit eflbrta to boom or deprem American railway securities 
a vftst nrniy of shippers is constantly c-ndcavoriiiL,' to Mi'cnre the 
lowest attainable rales; countless travelers »ie patronizing, 
criticising, or condemning railway lines; and there is no class 
of intelligence to which wider puUidly is given than newe of 
aeodenle to pamenger tnina. There certainly Mama to be no 
lack in the ntunber of agandes for detecting railway flnilta or 
deficiencies; but tbe eieeas in quantity is more noticeable than 
superiority in quality. 

To oomtiat the iornndahlc antagonistic and dangerous el^ 
ments which must he ciinfroated by American railways it is 
deainble tliat tbe heel a ttainable foroM of oiganiialion abouM 
bo nniveraally adopted. Ibora en notable diSerencee in exist- 
ing methods, aod it can scarcely be doubled that some of tin 



Tliero are associations of railroad superintendents, of train ^systems are better than others, even if duo allowances ar« nude 



dispatchers, of yard niiuiters, of road masters, of raiirmid water 
superintendents, of railway chemists, of claim niri nis, of rail- 
mif teitegrapb euperiotendents, of railway condti< tor<<, of rail- 
wi^ etntiaii ngenta, of locomotive engineers, of firameo, of 
ewitehmen, and of aeveral other elaaiee of employCa, and also 
railway clubs in several cities, in some of which there are in- 
teresting and instructive discussions of questiom relating to 
th*' mechanical dcprtrlnientu of railways. 

The aims of a fi w oi tiic holi.-H named above are chiefly the 
aooompliabment <>f pcrdomil ot jcct^, such as the establishment 
of iuttinnoe fuods^ and creation of methods for securing con- 
cert of action in matters raifatling to p.iy, grievances, or strike*. 

Relief ftuds, and elaborate eyclema fur en a'.in< and diHtribiit- 
inj; them, have fieen established bysonie railway coropajiies, 
acting in concert with their eniployts. One of the most promi- 
nent of Uie latter class of organisations is identified with m largo 
poitkw of the rennaylvaainivttnm, md naolberwith tbnBalti- 
uore and Ohio. 

The general aobjeet of the relatione of eorapantee vritb tbair 
eniplojt" lu.iy he mjiterinKy afHctrd, in a iniiuiu-r advan- 
tageous to both parties, by tbe esuU>hahment of reUef fuuds of 



fur all the diireretices in eircumfetjinci'ri that afTecl such affairs. 
The general subject has presumably not reccivtxl, in all quar- 
ters, a* much aUemioo ae iln inq^ortaaoe deaemB. It may ba 
• matter of macb greater eonee«aen«e than appeamupon thn 
iurflwe how and where power and responsibility are repoaed. 
A« a rule lliey nhouM go hand in hfind, that is to say, any claaa 
of olliciiils w ho are made rpfipeinsilile fi ir the di-cliar>;e of certain 
duties ghonld have snthcicnl power to en.Mire their jin^per per- 
formance. In applying this principle difficulties arise from vari- 
ous causes which lead to conflicting de<nsiun8. One of tbe meet 
distinguished nilway accouuiing offlcora of the country (U . M. 
Kirkman)annoonced albw years ago that tSOO.OOO.OOO of railway 
revenue had been collected under his supervision w iilii i ut the !< 
of » (ingle dollar, and tliis remarkable success v&a aitnbuittl to 
the fact that power to enforce rigid compliance with the rules 
necessary to secure prompt remittances had been exeroioed tiy 
the department entraated with thecollectionof revenue^ in fiOn- 
tiadiitiiirtion to wg^umm an dec wbiob laiily in making vatnrat 
bad been condoned. This statement lllnatmtea one of varlona 
directions in which it \* not inipr<>hahle that some companiea 
might liad it advantageous to modify existing arrangements. 
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ECONOMIC EFFECT OF ADVANCES FROM TUE TRAIL TO THE TRAIL. 



or the general method or diotributing or deputizing railway 
authority an addrem delivered at a convention of train dia- 
patchera R fenr years ago said: "The stockholders in the fir»t 
place surrender their control to a board of directors; the board 
of directors surrender it to the premdent; tht- prenident to the 
general manager; the general manager to diviaion superin- 



tendents, who in turn divide their responsibility with the mm 
next in charge of the transportation department, who is gta- 
erally tlie cltief train dispatcher or train naaster." Sundir 
qualificAtions of t<uch a oyHtctn relating to particnilar dutiea or 
reoponsibililicfl of rpeciHl clawes of employda may Lu some in- 
stances be found desirable. 



ECONOMIC EFFECT OF ADVANCES FROM THE TRAIL TO THE 

T-RAIL. 



Ox the tremendous difference in the available results of the 
use of horse-power, or its great Bucoesaor, (lie locomotive, 
on roada of various claBsoH, and on the fiirt that the world now 
has railway« whik' formerly they did not exist, more than upon 
anything else, rests the edifice of modem civilization. 

To secure to a considerable extent the benefits that may be 
dcrivcil from the higher cIa«m>s of roadH it is nec-ensary that 
there should bo a triuniphnnt struggle with many gigantic 
adverse forces of nature, and also with subtle obstructive traits 
of mankind. 

Tlio real meaning of the existing state of transportation 
facilities, so far as they apply to freight movements, can per- 
haps be best shown by reference to the tnsk of moving one ton 
one mile. That in the unit of many of the cnlculaliona and 
stalistics bearing on llii.s guliject. Your ton of freight is a mile 
distant from the place where it would be useful to you. How 
shall it be removed? If (here is nothing to facilitAte the ope- 
ration but your own stout arms, and your individual capacity 
as a burden-bearer, and you have no route better than an In- 
dian trail, and no vehicle, you will be fortunate and more 
skillful or effective than the mass of mankind, if you can move 
thai ton one mile in leas time than a day and a half, exclusive 
of the time occupieil in returning to the point of departure 
af^er you have deposited the largest load you can advan- 
tageously carry. Elaborate theoretical investigations and 
numerous practical experiments have demonstrated that when 
sturdy men are cmplnyed an burden-bearers, the greatest 
attainable amount of work ia secured when they are loaded 
with 11!) pounds, which wcll-lraincd men commonly carry 
eleven miles in one day, thus making a movement equivalent 
to the transportation of ],30f) pounds one mile in one day, and 
1,963 pound:^, or not- quite a net ton, in a day and a half. If 
men carr}' a heavier load they will not move over so great a 
distance, and if they carry a lighter load they will lose more in 



be a fraction more than 18, equivalent to walking 1,800 mil<A 
If he walks SO miles in a day on the return triiMi, €0 dayn woaU 
1>© consume*! by them, and the time required for moving oo* 
ton of coal from the Schuylkill mines to Philadelphia, if Lb« 
time for returning for each load is included, would b« a ]iu]« 
mora than 231 days. 

Such movements are necessarily so expensive that in prac- 
tice they were rarely made, even during savago or colonii] 
eras, except over very short routes. The u«ual method of 
transporting heavy and comparatively cheap articles over loiif 
difltances, and indee<! the only method for making such move- 
ments at a cost which did not exceed values at the point 
of consumption, was formerly by water mules, and it is unfy 
since the advanced railway era made lengthy land nooTcmenti 
of cheap products powible that a new order of thinga, deeply 
afTerting all persons anil interests has been establiphed. 

But navigable water routes do not extend to all parts of the 
earth, and even under the most favorable circnmstanc(» land 
movemcnlB mui>t, to M>me extent, be intermingled wilh water 
movements. Tlie Indian system, and tbe system prevailing 
in this cnuntr}' during all the colonial era, and the 6r^ Ibird 
of the present centurj', was founded on the use of water route* 
for all bulky and lengthy movements, intermingled with lbs 
resort to luntl curriitgo to Buch a limited extent that it was 
at be*t but little more than "making a portage," of various 
lengths, or transferring property (torn one water ronte to 
another. 

As civilization advances, and numerous imRii|^«nt« estab- 
lish themselves in inland districts, the necessity of mitigating 
the horrors of the portage system ia devclopetl. Then roadt 
are constructed; at first very poor ones, scarcely pa«i»ble for 
vehicles at any season, and often impassable, but roads on 
which horses or other beasts of burden can be used to carrj- 
loads. This stage was very protracted in many portions of 



quantity Iranxported than they will gain in rapidity of move- ^ this country during colonial [KiriiKls, and for some years later. 



ment. It follows that the money compensation fur human 
labor, unaided, in attempting to carry through freight in com- 
petition with the average railway charges of the present day, 
would represent an average sum of less than two-thirds of a 
cent per day, even if loads in both directions were provided, 
and probably less than a half a cent per day if there was no 
back loa«ling. 

There are other results which may be worthy of attention, 
and perhaps one of the simplest ways of illustrating them is to 
indicate the dilTercnce in cost, or time and labor, by various 
txan.sportation metluKls, of the movement of anthracite coal 
from the .Schuylkill mines to Philadelphia for a distance, in 
round figures, of 100 miles. 

SupiK)*c that, for any reason, the head of a family was obliged 
to carry llio coul upon his back from the mines to that city, 
and that his effective work was up to the average standanl of 
moving 1,309 pounds one mile in one day, how long would it 
take him to move one ton 100 milesT if wo suppose the ton 



What a horse can carr>' on his hack often depends largely on 
the condition of roads, and especially on whether tliey are com- 
paratively level or mountainous, abounding in steep grades'. 
On roads of the latter class the loads formerly common were 
about &X> pounds, while on level roads they approached and 
occasionally exce«<led 400 pounds. 

If we suppose that horsca can carrj' from 900 to 400 pounds, 
say 350 pounds, on their liacks over long journeys, on roads 
interspersed with hills and dales in the usual proportion, and 
that they can continuously travel 20 miles per day, the reralt 
would be the equivalent of a movement of 7,000 pounds one 
mile in one day, a labor which would be worth, in competition 
with the average charges for all the freight railway movements 
of a recent year in this country, about 3i cents. As hor^ 
could not be expected to make such movements without 
human superintendence, and as it was usual in organiwd 
pack-horao transportition systems to have one man to take 
charge of every ten or fifteen horses, some allowance should 



to l>e a grosH ton of 2,2-10 poundw, then the moi-ement ff)r 100 he made for such supervision. If we add to the work of fifteen 
miles is equal to moving 224,000 pounds one mile. To make ' horses the labor of one man, the combined re«nlt of a day'« 
Buch a movement at the rate of 1,309 pounds in one day would | operations is e(|uiv»lent to the movement of 105,000 poundi<. 



rcipiin! a Hlllf niort: lliiiii 171 vvorkitig day.-*, if no ftll<>\vaiu <> in 
made for retrini ji)tirney!<. Cut return journeys must Im made, 
and 08 he carries only IVJ pounds, the number of them would 



A I ih\* rate, one man and fifteen honstn, could make a move- 
ment equivalent to the traiis|K>rtHtion nf a ton of coal from the 
Schuylkill miue« to Iliiladclphia in a little more than two days, 
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If no allowance in made for return tri|«; but if they *re reck- 
oned the time r( <iuirp<l wniiUl probiibly b« between llirrc aixl 
four dayK. It in oliviou:* that communitica obliged to depend 
upon p«ck-hr>n<e4 far exchanges of mercbandiae would buy 
•ad asll vwy few bulky aiticlea. I( ia lUlcd io 1784 the 
ooa( of trtnapoitadon, by pMlc-borwe, ftom Phlkdelphia lo 
Eri<>, w:is $219 n ton— a movement that hu iiaoBbMB made 
by rail for a Bninll fraction of this sum. 

The next atop is the construction of common or country 
rnada. Much may depend u|>on the character of the vchiclea 
naod, Aud attU more, perhnfia, upon the extent to which the 
road ia impiorad. Intnlerior PamugrlTaaiAilwaaaUtedaoaie 
ymn ago tn a raporl of the canal coniinMoiMiv that on ofdi* 
narj- poor and liilly ct imti v ri.jii!.<, n tram moved one ton of 
frciKlit 1'- niili 't in onu d>iy, nn l llmt in llio next stage of de- 
velopment, represented by the inferior turnpikeo, the team 
moved 1 i tona 18 milea per day— the gain or increaae being 
from th« equivalent of 12 tona moved one mik to V toiia 
mond OM iiiile,aa increaae of 1S8 per «ni»«Udi«M Qm 
reported beneflt In Fmasylvania, of the aolalltntlon of tarn* 
pikcH f >r r(iin;)irin roads. The teams referred to were four- 
h()n40 li^ain.H, euili of which uaunlly had a driver, and the 
weights drawn, of oourae, inrludnl the wagon on which freight 
waa loaded. To »ccure the benefits of the turnpike, tolla were 
exacted which frequency exoeedcd theaami per ton per mile 
now chauged by milwaf eon^iMica Ibr (he eotin axnrement of 
aneh ftetght On the Aiat of American tttmplkea leading be- 
tween Philiidt ljil.ia and Columbia, thc»c tolls were at an early 
period at tlic rate of 1.35 cents per ton per mile. Omitting 
con.'<ideration of tolls, and looking only to n«ult« achieved on 
the turnpike, we have, aa the product of the work of one man 
and foor hewiea, in one day, the equivalent of a norement of 
Cf tOM aw nila^ which ia wortli, aooonBnf* (o the nfefago 
nodem railway alandard. about Sf eental 

TI>o buiiine.«R of niovir;;.; ficighl in Conentoga wagons waa, of 
couno, never eonducted at anything like such ratca in this 
country. The suma afltnalljr paid on wioiN vontes have 
already becnatated. 

It mm app^ faar^orae-team fiicilitiea to the M Wira uUnt of 
eoal tofhUadeipUnfroai theScbuy Ikill region, the rcanlt would 
he that a ton oonid be talten there, over rough country roada, 
in ft lillle nil H I' tlmn ri;;iit ilnv!", and an eiiiiivalent amount uf 
work could be done un a turnpike in a little Icm than four 
daya. At the rale of 20 cents per ton per mile it would coat 
fSO to move a ion of eoal firom the ScbuyUdll minee to FiiUa* 
daipbia. Hie norement of one of the lint wagon loada tdceo 
there in a vrogon did coat |29. 

The charges actually paid for land moveroenia, as indicated 
by the "latcnienla iiIri Hdy rnadc, were bo high tliut iho hurplun 
commercial value of many claa^ca of cheap prncKi t.-! imw 
moved over lengthy overland routes was entirely d n^'.im.il 
befojre they reached the point of oonaumption, or reduced to 
email tgnm (hat thai* waano laoaottvtto aurplna pro- 
Jon in many dialricta. Semal reanlta followed: First, that 
the grotm amount of production waa infiniteaimal in compari- 
son witl» the priMliii ticii uf the prewnt day, niukiiiK ilm- nlluw- 
ancea for difference in population; aocond, Umt a l^rge propor- 
tion of thoee who endeavored to create aurplua auppUes were 
obliged u> perform more toilaome and peniatent manual labor 
than ia now oomnon amoof men engaged in abnilar pmanila; 
and third, that expedients were adopted for reducing the bulk 
and weight of surplus products, Kuch aa tranaforming cercftls 
into whisky, fur instance, winch are now unnecessary. 

When we consider that the bext results attained ia Pennayl- 
vania, by turnpike mads, in connection with (ho overland 
freight movementa of cooaiderable length, waa ao eatpeaaive 
or unproductive^ that the coamiereial product of Ifaor horaea, 
a Concstoga wagon, and a driver, was, according to modern 
Btandftids, wurth only ccnl« |)er day. we begin to see what a 
villi: l■ll-lu^ll lit [.ri.^re.w wall fiinii!-! fi| by llie railways. It is 
only by great luiprovemcnls on the early lines, however, that 
the prcaent ooodilion of affairs has been produced. 

Ihe eflbotive fiwoe of a mule on the Maocb GbimlE Bailway, 
the early coal road of Ftanaiylvania, waa equal to the trampor- 
tation of a little nmro than 57 tons our' thHc in one day. Tliis 
was a vei>^ crude railway; but the difference between the effect- 



ive force of a mule on that line and a team of Ihur horaea oa 
A ( riiili' '.!irii[iil:e, moving <mly 27 tons one mile in a day wa* 
very great; the work of four mules on the radway being 228 
tons moved one mile in one day, or more than eight limce the 
woric of the eowea p o n d i ng niuuber of ttotaca on the turnpike. 
Some of the eariy hoiae railwi^ ware mneh better. On one 
of them the usual movement of one bone waa equivalent to 
the movement of 240 tons one mile one day. Tlie difference 
l*twcen tlic work nf n iion»o i>ti compiir ilivi ly hii|nrinr early 
railways, and the work of a mulo on the Maui-h Ciiunk lUil- 
wnjr, ia lepreaented by the difference between 67 lom and 240 
tOQ^ moved one mile one day, or, in otlier worda, the effective 
force of a horae on a railway waa more than qnadnpled hf 

iniprovrmrnls in early railway construction. 

Siiniinr liilbTi-nees were Hubnequcntly developed in the capao 
city ('f rteam railways, arising partly from improvements in 
locomotivea but primarily from improvements in permanent 
mj, inaamudi aa the tracks of ilie first crude railwaye of thia 
eoOBtiy woo geoanUljr Aond to bo too fragile to perntt tt» 
movementa of early leoomotfvea which only weighed from rix 

to jievcn tons; and such riP i\ enieiit'* a-- are now made daily 
by heavy traina, if they had been at all poeaihie, would SOOB 
have anwihilattil the aapanUiMtunof » nombarof tbeea^jT 
lines. 

The movementa already deacribed, aa applied to the ton of 
coal to Im moved one hundred milea^ or from the SdMvlUU 
minee to Fhiladclphia, briefly show lAoal all that eooM be 
di>no lo cronomiz<i such movements before railways ftron;,' 
enough to support heavy locomotives were constructed, and 
before such looomotivea wwe uaad. Let oa lecaphnlate the 
reanlta:— 

L TomovoeBOgmmtaaofeod 100milaab!ynlMnttBbiir> 

den bearer would require 281 daya of labor. 

2. To move one groaa ton of coal 100 milee on a pack iKMee 
would probably niiuire his services foralitHe BON than 60 
days, if allowance is maile fur return tripe. 

8. To make the movement over a rough country road wouM 
reqtiiretheoeaofateam and four horsee for a little more than 
8di9%aiid onatnmpiho road fornUltle lam thaD4d^ja,if 
no allowance ia made for a retain trip; but with audi alhni^ 
ance the Ume would he materially increased. 

4. On a crude railway, like the early Mauch Obuiik coal 
road, a horse or mulo could move 57 tons one mile one day. 
Such labors would be equivalent to canylqg one too of ooel 
100 mike in ainot 1| d^j^L 

6. If • eoperiormihiay forth* nee of hmee power eooM be 

used and the appBaaeet bfonght up to what waa formerly con- 
sidered a high standard for such works, and movementa equiv- 
alent to 240 tons one iiii!<' in 'in.' day were mnde, llie result 
vvoul<i l>e ibe performance of labor equal lo the movement of 
II Inn i f coal from SchnylkiU miam to FhDadelphia In lew 

i tbanbaUaday. 

Ihen, wlOi n horae lailiny of n hi^ efaM^ OBO hona^ nndar 

I such human guidance aa might he foood neoeaaary, wonM, in 
less than half a day, perform a labor which would require SSI 
days < f ibc w urk of a man aa a burden bearer. 

On all important railways there has bceu a rapid advance 
during late yeara, in the weight of locomotives, of trains, and 
thoamoootof bi^t carried. It iadifficolt to aay wliat can 
be or la BOW eoeranpltahed. It ia kooem that yean ago train* 
conUiining from r7iO to 700 tons of freight commenoad paaa- 
ing over great line?, daily, sometimes over distances of 100 
miles per day, and (K rasionally over double lh.it liistance. A 
movement of 5U0 tons fur a distance of 200 miles in one day, 
means the equivalent of 100,000 tons moved one mile in one 
4aS,taiA thia ia not Adiflleull foak At present a number of 
exiating loonmotivM are capable of drawing more than 8,000 
tons on a level i nilwuy. 

Trains carrying an aggregate weight of l,."iOO tons, including 
the weight of the engine and cars, arc now not unconiuion; 
and aomo traina are run over favorable grades which carrj' 
1#00 tOBi of freight. That seems to be about the capacity 
whiflb in 188S, i«(anied aa something beiyond 
atandard, and yet attainable. The weight of atuidard 
truinrt running from Millliii to Ilarrisburv', in thi- Middle.' 
aion of the Peiuisylvaaia Bailroad, in lUlio, waa 
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tEBSOm or TJtAIBBPOltTATttar DSVSLOPMENT. 



The locomolive «nd CMi miigMA IjUtfiM poondi^ and the 
hdliirigliiedlylWOiiOWpaaikKorl^net torn. 

Mm eonnMtloB with th« tow avenge railway rat«a of the pre- 
MBt day it should be understood ihut all ruilwjiy chargeR are 
by no meiuM uniformly brought down to tlic lowetl atandarda; 
and, also, that the approaches to the eziMing aTMaga wtea 
have been gnuhial, th<> dedioea eitmding ow jcmgiaiMiof 
jmn, and the poMtUUty of nrnking each redactioiia m ham 
occurred being only gradually developed by many rombina- 
tionii of (kvorabto circaiiislancea and the precauro of intense 
competition. Tlir niii>t Hdtjiblf fcalun- of all fomprclu noivi- 
nulway italialics, relating lo extensive transactions, and cover- 
ing a eetiee of yearn, is a marvelous increase in the whuMOf 
hnaiiMM^ or anmber of tona moved ooe mileb aod • eontanpiv 
noeana daeraaae in the average ehaigea tat audi movenienla. 

The amount of 1alK>r performed on railway's in the United 
States i» now n« prnt ami the charges for much of it are so low 
tliatit Huv .. ,1 1-y ;< ivi riKiH'tit (itntislirinn i [' the I-aIi^ 

lior Deiwrtment, that an equivalent amount of land innsport- 

ation ocNiU not be oMiiMd ttuw^ tar *V>V (Iub 



railvrayi fcr a ka ooat than more than illJOBOflOOfiOO, while 

all the receipts of the railways were ooniidcrably leas than 
$l,(X)l>,l)00,aJO; so that the aggregate annual saving effected by 
railwayK, in comparison wIiIj hiiv uther land aKcucir. irans- 
portation, is approximately $lU,iXX),(XX),00O, or a sum about 
eqnal to the vain* «f all tiM pndueta «r the oooBlijr, eidiirfie 
of dupBoiliomi 

Tbia Matemeiit givee aach • eompivhciHiT* view of liw 
nitode and relative cheapneM of railway labon that it nay be 
(IratniLle to state, more particularly, that the report of OamiU 
1). Wright, United States Coinniimionor of Ijitxir, dated March 
17lb, 1886^ aaya: "Tlierc are in the United States 28,600 loco- 
aottvei. TD4I0 the woric of thaae loconiotivea upon the exist- 
iog aomaaoD randa of the oouiitijr and the equivalent of that 
which baa been done upon the laitroaili the peat jrear wonM 
require, in round numlMTs, M.OOOrimi Imix-!! nnd 13,.VOfC«i 
men, . . . Tlie preiieilt Ciwt of opt nitiiii; tin- r.iiln kuIs of ihi- 
i.iiuilry vsitli hSi'iuii power i,", in round lUinilK'ix. ^."'^•■J.tJO.iiX) 
per annum; but to cany on the same amount of work with mao 
would ooat tt» oomitij >llJWmiO|,flOOL" 



LESSONS OF TRANSPORTATION DEVELOPMENT. 



fllHE pre<*p<ling pages represent an earnest effort lo rollpct 
X and present in a convenient form many of liie facta 
bearing on the wonderful adfUoaaMnt «f tranaportatioD qrs- 
tema in the United Btatea. 

There un two way* of reaching tuadadMa. Onoietoii>> 
vnft ft theoiy and deny or ignore fiwta wbiak danoostrate ita 
tMaey. The other !a to ascertain and study the fkcts, and base 
any definite opinions that may b« formed strictly upon tlRin. 

Tbe intelligent and disinterected reader will base any theory 
he may adopt on the facU", le^iudion of the efforts made from 
time to time to promulgate and coforoe delusive^ can (Using, 
and oontradiotoiy view*, or to apply, on a i l a p Miita n Malab 
false plans or principlea of action. He wilt adc what are the 
causes of lanicntahic fnilurefl and of great sucoeasea? What is 
tliorc to applaud and wIjuL dhoulil be l oiulenuio! What are 
Uio great lessons to l>i' ilnuvn from the logic of events and 
actual developnietiih:' 

It ia wdierlo aak such questiona than to aasww than, paitly 
on aeeoontof a laparabandaaoa of oomplkationawfaieh render 

it iniji w.^'ilAc to presrjilM! any single cure-all for either of many ; of multitudinous and prodigious labors, from the biglieat to 
minor cviU, or to suggest a universal style of progression ap- the lowest, both in eonntniction and operation, can only be 



inrorporatfHl rompanirs fairly conimonrjsl, and exceedingly 
slow before the commercial principle was invoked. More \» 
done now in a decade than was formerly done in centuries. 

Thiid. Ptagremion, through all ita ramiticationa, hinged oo 
ateogaariaiof gtadnal developuenu, one thhig growing oot 
of anotber, cadi wuBCWftil atop In adcmaUa divoollon being 
followed by more extenahra movcmenta of a almilar chataoter, 
iriti rmingled with sundry changes or imiirovement'*; the (««ti- 
tial feature of all positive gains l>eing an improved application 
of scientific metho<U to the performance of the task of moving 
penorn and property, aa a aohstitutalbr primitive and inCsiior 
appUaacca. 

Poarlh. Transportation lias become a scieaoe, and adentifie 
knowledge of many matters affecting it, and the rictllltil ap- 
plii rttinn of scieiililic prini iplc.i to eaeh of many ihiiipi, are 
vitally nucesHary tu attain tlio best results. Ttiia great truth 
haa too often been ignored, and to a disregard of it many 
disaatara of nomarona daaoriptiona may ha attributaiL Dam- 
aging and danganma errota in tba poifermanca of many « 



plicable lo iill lontiiigcnciea. The possiMliiiiiH . f niukiiig sun- 
dry things better or worse are almost as wide a» the range of 
human effort, and it is idle to attempt to achieve all that is 
dcaiiable by any amali number or paitioohtr dMcriplioo of 
fclbrmatoiy effoHa. 

Attention lias already been directed to obvious leoHM, aome 
of which may again he referred to in a brief recapitulation:— 

First. Numerous tiew ilUi~lnit;oiis l.iive lipen sffordtHl of the 
old truth that roads or other convenient diannela of commu- 
nication are the greateal aids uf civilizaticn and program The 
commercial, industrial, social, and in aome napeets even the 
moral and political eonffltiom of a country are often oontrolled 
by the i hariu'ter of its avnilaMe roiids. Tliern can be no genu- 
ine priMtperity in large inland distrirts without giMid roadi», 
a phra«o which, at this day, means railwa\B. Such an estra- 
OltUnary movement of population from rural districts to towns 
and dtica aa haa oocuri«d during the last half centuiy would 
bava been impnmibla if exiating facilities for Iba dwap and 
rapid movement of persons and property had not been pro- 
vided. The mining, nianuf;u'IUTiiig, mechanical, and agricul- 
tural devclo|tment!!, which excite wonder and admiration, 



avoidi'il, 1.1 111'- I'vU'ul tlmt i.-< pr.u-lii'jvlile iiiul <ief>ir;ible. by a 
better recognition than hits heretofore been universal, of 
scientific tmtba ovdved from Uie plain teachings of exp^ 
rienca. In eompaiatively simple affiiirs, such aa tamping a 
tie, or firing a loeomotiva, it la diflcult, on many roada, to 
B^eure thi' cervicerf of men wl.o are willing and competent to 
perform their taskst in 11 rem-ouiilily correct sn<l eflicicnl man- 
ner. ITie constant loMes sulfered from their deliiifiiiencic!' arff 
typical uf things lo beavoided in many broader fields of action, 
from the organizatioQ or c^eratioa of great nQway linaa la 
thapaaeaga of intarriala-conmeroa biUik 
Fifth, flcientifle methods, whether they aflbet the oonolra» 

tirii uf ^n.lj;e«, t\inin l.'4, or oilier portion.^ of a railway, or the 
rcniovAl <(t' ('(•."Inii'tiuii" 1.1 wnlerwayn, or llie manufacture* and 
operation of curs or loii inoiiven, are nectnearily experifive, 
and some of tlio must intricate and complicated of all trana> 
poilaidon questions relate to the metboda by which the enor> 
mooB aapllal employed for endt ptup eee e ahall be proHdad. 
and the owncra oTradi capital eompenaatad. 

Sixth. Itistiniu't ami unfortunate tlint while a KirKc num- 
ber of indiviiliiulB, 11. t' test.', wctions. and conimmiitieo Itavc 



constantly c<»nlribute to the happini K^ of mankind, and form 1 been };rr ;itly l-mi tiiti il by the construction and operation of 



the vital casence of modem life, could not exist in the absence 
of the iron higfawaye of the pment day. 

Second. Advancement was exceedingly npid and eflbotive 
in promoting desiraUa enda, aAar railway oonatructioa by 



raiiioada, the total wealth of tbe country lieing iacrsaand by 
them to a much greater extent than ih«r coat, a targe propor- 
tion of the owneta of American railway aaooriiies have suffered 
great loaiea from their iavedaeMi ia aMb property. Much 
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of Iha eipital aiipliMd to ctMtiBK aod opentiBg UnH which 
immenMly bwiaHtad flw pevtona aenred him been unremuoer- 
•tiv«. There nra Tariwai cansra for Mich InaiM, hut ao fur 

they are attrifmliilili^ tf> unwiw or (ii fi.'< tivo lii^i^hitiiiii, |iiiHt 
error* sliouKi be avoidetl and uinetids made for m ruiig-doiiig. 
One of great nceda of the lime is that the puhlic conarionM 
■hould be quiokeiMd in ttgud to tbe nlnUons batweao gov* 
MiMMBti tad Mrmn «f nilvagr prapw^, aad «|Mel«Ur to 
referenoo to l«giahrtion relaOng to tha capitaHaakm of niliragr 
companiea Mid the regulation of railway rates. 

Seventh. Whalt-viT nmy be done for the improvenjciit of 
waterways or the conatrucLion of aitilicial water r(iut<v, they 
can only provide for a amail portion of the requiremvnia of 
the AoMricu pooplo^ ood mngibla riian and canaJa muat 
•Iwayo hm Hmitod adlwgo mi MOpe of pMiiUe ntility, in 
compariaon with the railway linca now exisUng. 

Eighth. No reaulta have been so satiaractory ok tho(« se- 
cured from the opcnition of solvent and pnwporoua rnil- 
. wnya, by an ample corps of reliable and akillful officials 
•ad well-lninad enployda. Inpecttolotity or look of avail- 
•W« hmoiw to promptly pmtido tho nacewaiy or deairable 
IniwovwiMnli of poramaont wiy lad rallliif atoek, lead to the 
Infliction of privations or injuries, in the nature of itnperrert 
fiicililles or accommodations, damaging driaye, and terrible 
aOOidentS. It is. ihiTi'fnrf, iSn: intcrrst <jf that portion of the 
public which is not directly conccrtu d iu< iiivctOors, aa well aa 
of the holdera of aecuritiea, that raitwny uperationa ahonld be 
atteaded wilhafeaaooafaladoKraaof financial aooeaaL 

Simh. Szperfanea has Indteated, hi oomwotion with the 
opemtion of the gigantic milwny yynemawfalefa now conduct 
a large proportion of ilic lriiti-<|H'riaiion moremcnio of tlip 
UuiLcd Stilt(■^, liiaL there ingrenlor iluii^er of tlicir Ijuukniptcy, 
and of the wasteful and unnccesnary duplication of linea, than i 
of qntanatio ovorcharging. Competition has been ao much { 
OBOOan^ad fagr • varialy of c ai ia e a> that manifest evils have ^ 
gMMm out of ita B«e— aad while the people of many kcc- ^ 
lioDa arc likely to enjoy all the bcnefilD that can arise from it, 
thwe are a nuinbcr of directions in which protection from iu 
injurious outgrowths ig de«iri»ble. 

Tenth. While few things are mora lueful and beneficial 
than the eoa Hf iieyoa of a railway nbara it is really needed, 
linr tUqfi turn mHteAd or a mot* proUSe aoaraa of 
iridaipraiid rataftntaaaa thaa the eooatnicdoa of nnnofifia«ij 
Ilaot, or rondR for which there is not sufTu ifnt use to render 
them remunerative within a reasonable time after they are 
finiahed. 

Etaraath. Kiii I ways represent the first effort to combine the 
I of owners of extensive highways with the dutiea of 
Tha laboiaiovolTod in both these capadtiM 
ham beoB peribmed In a manner ao far anperior to preexist- 
ing mcthoda, in economy and cfTertivcneHij, tlml the total 
amount of tmnapoitatiou now oooducled immeuHdy exceeds 



the TohiBio of oomapondiag motemenla in I 

the freight aod pa^8«nger busincsa of hundreds of lines haa 
increaacd, from year to year, with wonderful rapidity, a 
result tluit t-mild only be rtiliii"V<'<l liy rendering iisL'ful itnd 

I desirable service to many niillioni <>f pcrauos. The buli( of 
this service ia perfunurd by ino rj i ; >i< d companies, whooS 
priocipal incontivo to ezeitioa ia a desire to aecan renoaera* 
thn Ibr the capital w p nuc pt c d ly their itoek and boadi. 
Failun to obtain given sums renders them unable to pay 
thdr juat debts or to malce adequate returns to their stock- 
lioldcrH, and imjMiBeji on lliom }>eri!!» of bankruptcy, which are 
often seriously felt by owners and creditors as well as the com- 
munities served; and when such disasters are unusually uum^ 
roua they iiytiriouly alTect Iho catin iadoatrial aod finaiwial 
qratam of the country. 

Twelfth. Wherever the ndlway pof« it is accompanied with 
three other things of great importance. Ttiey are the mail, 
telegraph, and exprew. Immense di.strictn have U en Nopplied 
with these pionoera and adjuncts of civilization, conttneroe, and 
intelligence by the eztoaaioB of railways. The huge aiaiM 
of mail matter aad coormona editiooa of daiiy ncmpHM** 
forwarded eoold not be moved with the rapidity aacaaary to 
meet current rcquircmenl« by any other agencies than thone 
which now perform this task. The expr«M system iiaa grown 

up with railway ex|Minsioa, frocn loBall lwglmiltn» ioto Mil* 

pendous proportions. 

Tiiirtecntli. That the KBoeral welfare would bo promoted by 
keepiqg raUw^r* <>■> * ooBBiarcial fooliiif cam aearoaly bo 
doobtad. Aa aaramptioa of goTeinmeatal oonliot of railways 
accompaillad with the nxHumplion of pecuniaiy IMpon.Mbility 
for the result of their operation would be a hasardous uxpi>ri- 
iiient, luid tlios« who wiali to maintain the solvency and free- 
dom of the Republic may well contemplate it with horror. The 
greateat real danger of such a parikMO naort oomea from in- 
justice practiflod by Anaricaa lOvanuDenla ia their rebtiona 
to railwaya. 

F:>i;rtrriith. Ample oppur'aiiittica have i»ecn afforded of 
judging of till' nctual resiilis in the pngt, and probable reaulta 
in the future, of reliance for trans|M)rtatiiin fa< ilili<v>i upon the 
governmental action which has provided common roads, im- 
proved liyan and harfaois, and boilt a fbw canals aod railways: 
aadapaotboaoliooof incorporated companies which ftamiabed 
nearly all the tompikea, canala, and railways. The dillln>- 
I'lice between the condition of the country if governmental 
ctforta alone had been made, and tttat now existing, may l>c 
more readily imagined than desoribed. Tlic wisr^t thing 
govammanta have ever done In connectioo with this subject 
waa to anihotlaa oo mpaal ea to make aad oparala the aleel 
riven of iataraal oommerce; and the wisest thing they caa do 
in the future is to judiciously blend an avoidance of ( 

iiiti'rin('di]Iin>; niiii an honest dl--<i'liJiri.'P their Ic 

dutiea to railway iuveaton, travehus, and trauaporten. 
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AlUnikL and Great Waierv, 180. ilj^ 

I »<j6. J'tf- 
AilAnttc ana Notth Carolina, 1 44. 
AUanUc and k^acific, aaoi ajy, :^p, 

Ija* li^ IS?. 1^* 
AllaiitK and bi. LawrvKC, iij^ 2£j 

Aitantk and W^t Point. iMt^*2ii Z2§i 
AiUnttc A*«nnc, 
AlUnhc Coa*i Unc. iiS. 

I Wcftt Itt4liaa. 1^ 144. 



AtUntK, Oulf and 

AtUntk. MiMiulpp4 and Ohio, 1^ ua« 

Ail-«Bti«. TcnnesAM and Ohio, u£i 
Allies and HuITaIo, tzj. ill. 
AitlcbortMJKh BnincKTliii 
Auburn and KochcMei, i>7^ »!'■ 
Auburn and Syraru^c, 137, 1 
AuKV%la add ^andonvifTeT'^^ 
Au^u^ta and ^avann«llj »T4- 
Aurora Branch, 1^7. 
Avon, (#cnc«<o and MouBi Morrin, i4»- 
Aruvna Miucrai Hclt, ii*. 

B. 

TUchoian Vat!«y (of MnryUnd), yii. 
kUbhmaii Valley <of PcntiKvlvanfl. »i x. 
liaid l-iitflc Viill«y, IT4. iAj. 
Baliloioic and Hai>o«cf , 
Haluuiotc ai>d UhM, Hj a, ». m. <o. 
Bit uli. loy i25i 



lag. 



US, i2Ia uil Ui, Uii Uir »i2t 

I jj, 1 5 J. 10, 1 v>, i^o- i"i7 mfc 

IBs, Ilhl, I'll, >»-»/, »OS. 30>- 3 1 1. 9t 1. 



i*2» llii 



HF.I^'AR 
Bdlaire and Soutb-woion, »i v 
Iktlcfunte and Ntiu*»ho«. la*. 
kl«lleptain. 2^ 

lldlcvillc and Fldorado, aaJL 

heltcvitle and >ouihcin lllinofc, tfj, n*. 

Beir^ Ji 3, 34i- 

lldvidcre-Ucn^arc. 14I. !«. tlj. 

BeBt<ui|[toii and ( >iu>icii l>ufu. *** 

ReBniti|(ion and Rutland, 14*- 

hcfkel«y Ucanch, 

llctkfthire, >iv 

Berlin. J 1 1. 

Berlin branch, ti j. 

llijiKhatn Cafton and Camp Floyd, sack, 
Ittrmtniibatn and Oloucctter. ^i, 
HIack Diamond Cf^al .Mminx, 177. 
Black Kiver and Mi>i»*lown, ity 
Hlavvtown, Ml 
HloMbitnc and ComUiK, 22i 
Blue KHlcr, 1 44, 

lUue S|iriBg,TFanc« Cliy and AiUnik. 
3M 

Bocae County and Uooncville, lyy. 
Ikioikcville, M Imuu and >outhcrn, ly? 
Uo«ton and Albany, ti, loi, loy. 

liiiiii u£-. uii iii* illi 241* 

»4«. »4?. a?4. ITS. I'Ti iiij 

3iQ, Uf. >6i. 
DoaUM andTowall, 25t 2*t 5^ 86* Sir 

im. loH, no. I it^ t»?. Ill, laa. it*. 

ila. iTn^ Jc J . 11*. «■><- 
Boiton and Maine, ii^. irr. m. |St« 

Itt. til. *4B. »p. u?., tfti. 

and New York Air Liac. ua. 
Boston and IVovidence, 2Aj 2^ Alt 05 . 

•00, Lftt 1 10, IIS. I»T. m. 84^ 



17^. iii, 



aAo^lil, Liii ill, ii^t -Ufi* 

IS", 1S>. f^"- iH'- 
Balttmotc and PtuUddphla, rrA- 
tUlttmiMc and Potomac, ii y 
HaltiiuiHC and Sui<^ijebanua, jIa ZI> ^ 

BaltiHiofc and Washington. 74. 8fi« 

I to. 1 tij. i>tj, laB. I lly I ipTi So (>*e« 
WaVGTnfiion Branch ) 

Baltimore. Ohw and CkKago, 9tx. »i 

Baltimore Sh»>ri IJ^e, y 1 

Banser and Kaubdin Iron Woiks Rail* 
way, 

BanK<>* and Pkicauu<|ua, 174, an. ays* 

Bafclay l^oal l..'uni|Mny, tj^t._ 
Biid«io«a branch, ±^ 
Bilb, 14- 

Ibfcth a^d llammondipoTt, n y 

baton Rouge, Groaw Tete and Opdou- 

Uft, IT7 

Bay and Coast, oao. 
B^y de Noqoci and Marquetta, aoy. 
Beaver Meadow. li, 1 is. 1 y ■ 
Bedford and Hridgrvon, m, ra i. 
Bedford. S^DfAillt. OwicnkburK and 

Bloom field. »t j. 
B«ech Cre^k, 

Bellaal and Mvetahcad LmIU, lil. 



CAR^'HI 
Carolina Central, 116. 141. 144. tf^- 

Carbon and Colorado, no, jct. 
Carthage and Burliniton, iTT- 
CarthaKe. Waiertown and Sackcci'« 

H arthor, Ji 1. 
C'»*caile, i?7 

CaUkau^oa aod FoKaUvUlc, 1^ ■y4.«l. 

Catawi««a, i4>. 'T* . *' j- 
Caiawnsa ami Aft^ilUitt»)>ofi. tj. 
Caikkill and Cana oliarie, 74. 
Cayugit and SuM|ueh.t.niia, ?t- 
[ CaiCiiovia, Caiuuiuia and I)c Ruyicr. 
a't- 

Cedar Tall* and Minnesota, 



122a 



Bo»<oo~and Worrt^ler, 1^ itSs *oo» I 

lot, in. m. 134. 
H*iMon. lUrm a^-d * iardner, ^17, 
B«i*lon. Clinion, FitchbvirK and Nc« 

Bedfnrd. ^ 1 1 ^. tij. IT4. 
Rotion, Concord and Montreal, m. laa. 

Boaton, Hootac Tunnel and Western, 

an. j>7«. «t6. 
Boston, Revere lleach and Lynn. 2^ an. 

»2i 

Bouon, Winihrop and Point Shirley, Uij, 
Bowline Gieen, ti_^ 
Kradfoid, BordeH and Kin ma. >t6. 
Bradford, FUdred and Cu^ia, ff*. 
Hrcakwalvr and FrankTord, yi ^ 
Prtdfteivoft. iji. 
HrtnintM»«. iij^. i£4, IT&. 
Krinklcy and C^^iton Flaat, as^ 
BrodiC and Benton, 1^7 ■ 
BrookAcId CoaJ, 17a. 
Brooklyn and Montauk, i ?4. *i t- 
Bfooklyn and Rotkaway Beach. i?4. ai y 
Bcooklyn. Bath and Coney UI and. 174. 
Brooklyn. Flalbuib and Coney iJand, 
■ I J. 

Brua«wick and AlKany. aiy. aat. 

Bnin«wkk and Chilicotlie, aiX* 

Brunswick and We*l<m, 17^ 

BiK k*tm1 and Bancor, »■»- 

BuIIaIo and Eric, 

Hurfalo and Erie Hawi. 

Buffalo and Niagara Kail*. Iy9 | Ity. m^. 

RufTaJo aiid New York. i^C 

Bufialo and >outh-wckiern. 1 1 1 . 

Buffalo, Bradford and l*iit%bufcb, fj^. 

Buffalo, Corning and New York, a^ 

Buffalo Creek, ai 1 . 

Buffalo, New Vork aiwl Eric, tfa. 

Buffalo, New York and PhllaSelphia, 

J7t. an. »»\. «? 4. g?^-. \t i. jsa. 
Buffalo, Rocbcitcr andTTi mTi rgh. tpT 
Buffalo. IVl^bnrsh and Wv^tcrn. >4^. 
HMrlingivn and I Jiraoille, jiia- 77^. 



I'edar Rapid* and Ni>ao4iri Hi* 
181 aJL 

Cedari(a|>K)^. Iowa Fa'U and North- 

wevicrn. jjfe. 
Cnlina, Van Wert and Suic line Eaten* 

•ion, jij- 
Central, 

Centra) anTT Montgomery, aad. 
Central Branch Union Pacific, lyy, 

C#ntra] Iowa, ly^. "3* trr. Tit. 
Cenital MiliiafirTnCt. rgfT 
Ontrni, of (*corf ia, t?4. gy^. iiy. 

371- 

Ceniral, of MinneMita. xUL 

Central, of New Jcr»cy. iil. 14a. tto. 

lUfUif ilsa ssli Hi* ssi 

a4a. 1? 1. aK'j 
Central, of Souiti Carolina, 1%^ 
Ccniral Ohio. 14a 

Central Pa« ihc, 1*2^ 1??. itt^ u& aa*. 
a)*. T4J. x ji. »44. ateL 37?. yy. y^. 



CHI— TOl, 
Chkaco, Ctinlon and We«tem, ail. 
ChMJifo, Clinton, I>nhuM|uc and Minne- 
sota. uL at > 
Chkaco, (,!iiicinnalt and Loubvdte, ut, 
■74- 

CUcago, PetToii and Caauida Grand 

I'runk Junciioii. 14a. UJL 
Chicago, Iowa and I>akoia. >7y. tyt- 
4 hie ago, Iowa and Nelirakka, 
Chicago, Kanut and Ncbraaka, j^y. 
Chicago, Kan«a» and WrHcrn, j^v 
Chka^o, Milwaukee and St. PaitI, 141, 

uiiilij ilk iiii Ilia 



■4a. 34U 344. '47, 



: UI4 nil iiL 



Uutluigloo and MwMMirl River, 107, ttq^ 
-weaicrnf aj y^ 



Lud North- n 



CcniraJ RaJruad and Baiikinc Company [ 

of Georgia. Si. i<j<*. 144. tti- 
Central Vcnnont, 1 1 ^ 14a. a^a^ »y4, ay<. 

Il6. 11 T. 

CHampaign, Havana and Weacrn, uj, 
aa|- 

ChatfrpSaan and St. Lawencr, i4a. 
Chailoton and Hamburg. 2I1 Si. Zli Zli 

Bi, ^ ic*>. , i«», ifit. I'y?- 
CHarloton and Savannah, r)4. a 76. 
Charlevton. Cincinnati and Chicago, 
CItarioltelMirgb ami i>recn l^ake. m ^. 
Charlotte, CuluuilMa and Augusta, lai^ 

I**. I A 181 . ara. 37*^^ 
Charlton, i>«a Uotucaand Soutbcm,ii£, 
Chaiticri, at i. 
Chatcugay, aiv 
Chath Id, iST 

Chaiiaiiooca and Knoaritle. t%\. 

Ithemung, 1 , 1 6. 

Cheraw arid Chester, aiy„ tT<. 
t.'hcraw and l>ar1ir.gton. 14^, tA 
Cheraw and Salfclniry. a70. 
Cheiokee Iron, aty. 
llverry Valley. £I3L 

Cherry- Valley, Sharon and Albany, a ■ y 

Cheaapcake nnd Na«hrill«, 

Chesapeake and Ohm, t^i, 144. ijQ. 176; 

ai;. »a3.a4a. iv*. yST 
Cncinve, lis. a7S. >»Ot 
I he»tcr. 174 

Chester anTOelaware River, aii. 
Chester and l^noir, 2*, 'il, t>6. 
Chester I'rrek, 17^. 
Chester Valley, laa. 
Chestnut 1 1 III, 14a. 

Chkago and Alton, tai.iaa. %n. loit. aoQ, 
aiB. aii. aaa.aa4. H2i *21a Uh. 

3»7. lUt J?4- 

O^co aiid Atlantic, ay4, ■t6. ay?, 14^, 

3U 

CKkago and Aurora, im 
Clkicaj^o and Block t'oal. aij. 



'>?N ilit iiii 

Chiiaco. fVkin an iTSonlh ■ C4 em, ai» 
I'hkago, RiMkf<irtl and Northern, ai» 
ChU^gc, Roik Uluid and Paci^MC, 141. 

1*4. 1^ Lixi 1*1* iiJ: laia 

ipft, aoj, ai.j. >»4. ajgr a4J. tai. aaa. 

*ti( V a2i il^ iUi 

Chkago, Saginaw and Canada, ai3 
Clikago, Santa Fe and Caldiyrula, us- 
Chicago, St l>oui^ and Kiuburgb, jjj, 

ays, a 77. t'7. 37T- 
ChkagorM- l3ou» and Ne« Orleans, 

It*, 1 41^ 1*4. aiy. aa a ^ a i^ 841, 

Chkago. St. Paul and KaasM City, ttt. 

J 78. »\ij. tsft^ 
Chkago, St. Paul. Minneapolis and 

Omaha, ijj^ a>4. Jjft. aT<. t77. 

ert. IS*, tsa. 3^^, j^a 
Oiippewa Falls and vrvnem. 
Cir^innati and Baltimore, si 3. 
Cincinnati and Eastern, ai i. 
Cinc«nnalj and Mashiofum Vtdlcy, i^it 

Cinciniuiii and Portsmouth, ait- 
Cincinnati and S|irini;6«ld, 714. 
Cinrinnatt »rd Wc^i»<K»d, ai*. 
Cincinnai*,Cum''jerlandOnpaiMl Charia*' 
ton, 176- 

Cinctnnaii, Hamltlon and Dayton, 2^ 

Cuicinna'i, Hambtoti andrTiidHnapolin, 
*4j. 174- 

Cincuinail, Fayette and (Hikago, t'» 
Ciflcianatt, liidlanapolis, St. l>oui« ZimI 
Chicago, its^ 174, SlSt Vti EZZi 

Cin<^SHaii, Nev Orleans and Tflsat 



Patiftc, a^i^ £2*, mi 
Cincinnati, Richmond and Chkrseo, if}- 
Cincinnati, Rkhmond and Fort Wayi-c, 

tl4> 

Cincinnati, Rockport and South- western, 
ai4 

Chtt tnnati. Sandqtkyaml CIcrclaad, uA. 
Cincinnaii, Sclnia and Molide.aj^. 
Cnieinnail >oui>i<rtt. tiy. rj\. 
Cincinnati, Van Wert "ami MtcMgin. ay<t. 
Cincinnati, Wabssh and Mtchigan, iif, 

ClncMuat!^ WasUnftoa and Baitimorv, 

OAt »«• 
CHy Point affl^nny, t%\ 
CLarifMLa and St l.oun. a ij ^ 
Clarksburg, Weston andtJlenvjlle. aiy. 
Clayton and Theresa, ai4 
Ocvciaad, Akron and Colaaibas, 

Clevciind and Dalton. 
Cleveland and Eric, i4i> 
Cleveland and Mahonin>fi VaDvy, Uls 

ITS, a 14- 

Cleveland and Marietta, au. as^- 
Clrveland and Pilisbiirgh, i.^i | t<a. 

ao^. * y'', i&ii 

Oevrl'nd and Tolcilu. tt.%. att» 
CIcvcUiid and WclUvJf^ ii^. 
Cleveland, i:olunibut andCindnnail, 

1 ifi. 1 M . 1^ A. 18 1. 
Cleveland, Columbus, Clnctnnail and 

Indunapotift, 1^ aai. >aa. era. 

liij at. tIT. ITT, jf'i. 
Cleveland, Lnra'n and wnvBtlttg, fj*. 
CIcvdMid. Mount Veinon and Dcia- 



Buritiigton am 

Burlington and Souih/wesler n, a 1 B. »i \. 
Burlington and W'estern, 377. a ;8. t^. 
Burlington, Cedar R.ipicJs and Northern, 
ui^lUt ilZi. £i** USi J^i; 

c. 

Cairo and St l.oui«, a 1 1^ Ft i. 

Cairo and Vincenne*, ny t 

Calr«tonia, MH^k»t|ipi and'H^atcm, ai^ 

Caldoinia and ( ^cgon, jy>. 

CaMoritsa and Souihcrii, ny, 

Californu Central, \^\. 

California Northern. 177. 

Cxlifornu Pacific, 2^0. <a4. 

Califomu Sttuihem, js<- 

Camdcn and Amboy, jli 2&. 2& S& SI* 

tfiU !^ 1^ >*9> me 'M- 

l]6. iw . i/»i, ♦oy, »gn 
Camden and AtlaffH-, tr^^ - 
Camden and ButlinittuD County, ly*. 
iC^>nd<n, Gloucester ai:d Mount Eph* 

raim, sm 
: Canada and Atlantk, 14a. a7<. 
Canada and Great Western, 
Canafla SoMthcrn, ai i. 
Canadian Pacibc. ao^. i ja. sea. 
I Canlon, Aberdeen aad /faslivllt«, y%y 
Cape fear ar,d Yadkin Valley, 144. n6k 

I "2i lii 

Carbon and Oitca Creek Valley, tiy 
I CarboiuUlc aad ^hawa«Mowtt, axL 



V SSZs 



Chicago and Caitada Southern, tti. 
i hicago and Dakota, a t a- 
Chkago ar»d Ea»urn Illinois, tyy, atg^ 

Chkafo and (Wand Trunk, an, w ^ f^JU 

(. hicago aiw Iowa, tia 
Chkago and MilwauEee 

Chicago aiMl Pacific, tt» 

Chicago and Nonh-we*iem, 1 1^^ ut. 
1*4. ty?. iLk Uli. L^;* ££ii £Iii 
9sA. aoft. ai j. a>4. a^''. aTsT a r*. a 11. 
'43. 34 3. a44. 347. VZ2i lj£ 

2Uk *ti f n-'. sy. y"?. 381 ■ 
Chkago and Rock Klver, a t.> 
Chit ago and >|'titigf)«ld, ar^, aa^. 
Chii ago and 1 omah, 7 \ 
CbtLago and West MKhigan, 



Chkago 



sal a74. a?^. w 
and Kocim; 



land, let. 



ait. >ai. 
UL l£ls 



Chkago, P<lleTuc, Cascade and West* 

^rn, a.LlL 

Chkago, BurtingloB and Kansas City, 
»TT. iZl. 

Chkaco, Bvrlingloa and Konhcm, ayy . 

ChiCtCU, Biirlincion and Qolncy, lao. 
14'. 1^1. i<|^. IT^. iti. l6j, iWl 



Hit ifiL 

aiA» p V aaft f aaj^, 
•12* ^ *ZJ( 



'PTt £&Z« Sfi 

m^ijonai iM. 1^ ^ 



ware, ut. ai^ ^ ajA. 
Cleveland. Pasaesvinc aaid Ashulnila, 

»*■• 

Cleveland, Tuscarawaa Valley and 

WbcT^kng, J14. i*\ 
Clinton and Port Hudson, i«<. ikl 

uv 

Oiaton, Blootninglon and North-eastern, 
anch, i;v 

Orur d'Alcnc Rulway and Navl(ali04i, 

«7 

CrJchester, aia. 

Culebrookdale, lyj. 

College Hlil.Tii- 

t'olorado Central, aay. tf. 

Colorado Central ^of W'yotnlng), t3S^ 

Colors'lo Midland, 3^7- 

Columhia, 24* 14s. 

CnlumbU and lireenville, 174. 

Coluniliu and Philadelphia, 104. iio. itt. 

I v>. 1^*. l^7• 

Coluntbsa and Port Deposit, 17s. aiA. 
Colutnbtis and Cincinnati MMlland. yyC. 
Columbus and Hocling Valley, 171. a 14. 



Columbus and Hocsing Vail 

Columbus and May iviUe. ai 

I Columbus a»d Rove, ai^i 
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rSDEX OF PArLWAYS. 



COl^KAS 
Columbus and Toledo, lU- 
Coliicnhus &nd Xenia. 1 1 6. iiq. h&- mi. 
Colui»lM>>, Chlcacu And Indantl'mtral. 

M*. lAit 180. iSs. 73%. 347. 2iij 

Cotumt'us, Hockiag V;U*ey and Toledo, 

ColiImlHil, Kinkoraftfid Sprincfirld. 71^ 
ColumUu^, S^rirgfield and Oncinoati, 

ColtnfiT*uft, Wjuhlncton and ClAc&noatJ, 

ColuM and t«ke. is?- 

CDmmcTcial, 100. 

Conneclicut Central, 

Connecticuc Hivei, ji>. >7s. 

ContMCtKut Vailey, ii2j 

Connecticut Writem, an. 

Concord, tt6. ta*. i ji, 147. 174, a?^, it^. 

Concord and CTUrctnont, 1 1^. 143. aiJ- 

Concortt and Pornraouth, u>. 1 14. 

Cont ortl. M»ncl»*»icf nod I -»wre'u e, t^A. 

Conncctkul and F4kMn«ti>ic Kiv«r, ii^-, 

IHaM^ 
Conneciing. it <. 180. i&j. atiL. 
Counotion Valley, icn. 
Corning. Co*an«»q«c and Antilcn, 2i» 

Uii »'4. 'ii*- 
ComwuH, ijjv JLL4-L 
rornwall and l>etanon, ayf . 
Cot(>ut ('hrlvit, San flieso and Kio 

Gfjndc. >«o. 
C9iin«U Hlufnand Si. Lout*. »_a 
Covinxton, CulutnlMu and black HilU, 

Coviagion and Macon . 11 1. 
Cowley. Summer and pivrt Sinich« 
Cre^ton and Norihern, Ji^i 
Crooked Creek, jig 
Crown Point lro» Commnv. au- 
<'r>-ftal CUy, ito 

Cum^efUnd atnt Miur»ce River, 714. 
4_'nmt>eTland and iJKio. »»t 
Cumberland and PenntylvaxiU, 11*^. 141. 
ITS, 11*. 

Cumbertand Valley, ii, ji. iL ISi 22i 
iQt>, 119* iw. »7^. 

D. 

DaKota Centml. mi- 

flallai and Wkniia^ ^^t. 

Ilanbury and Norwalk, ita, t«. 17 s* 

Panvillv Branch, 25- 

Paarille, OIney ana Ohio Rher, au^ 

Oanvtlle ard South- western, ji^ 334. 

Uaytixi and MK'bij:an, 141. 

|)ay(on and Snulh-eaUem, 114. 114. 

Oaylon and I'niOD, 14 »?6. 

Dayton and W'eiterD, 14 1. 

Da) Ion, Xenia and Rtlprc^ u j. 

r)da«aie, ui. it^. 

l)<la«r;kre and Hound Brook, 1T4- 

Pelawjr* and ChcMi>caWe, ns. 114- 

DeJaware and llud«on, 21t >75i iBe, 

Petaaare Bay an^TTTUne May. »tj, 
Delaware, l^ck^wanua aitd We»lem, 
lAl^ !±L, ll£j LM, 1^ i-jfe. 
2fli. ijfi. 3'*. 738. ?43. 748. »T4. 

„ _^r^. J^.y VP. uu. 1617 

Delaware Kivcr, 314- 

flctawaie Western, 314- 

|1c»t and l'hel(i«, nn. 

Perivcr and Itimldcr Valley, yar. 

Denver and Kio Grande, 211. 134^ a??^ 

Denver and Rio Grande Wcs ern, 377. 

Denver, South Park ai^d Pacific. 3^1. 93*. 
D« Moin«*j Ado' and Western, -jiq. 
Dea Moinn and Fort Dodge, 177, »ifi. 

33P. JTT. 

Des Moines and Knoavllle, 119. 

II*;* Moine* and Mlnncapolj«, aii>. 

Do Malnc«, CHceola and Soullicni. s?8. 

DeirmTand Bav City, 314. 
Detioil and Milwaukee, tao. a^A. 
Dciroit and Pontiac, 



EAM-ORA 
Raxt St. Louii and Carundelel, aiQ. 



Dclroli and V^MiUnti. incu 
Drtro t. Bay City and Alpena, 
peiTHl, (rrand llaven and Alilwaukcv, 

Detroit, HillMlale and ^DiUlh-we^ter■, 

Detroit, Alackinac and Man|uelte, 
X>ctrait, l.a□^ing and Norihe«n, 175. 

iiL 3;ii32£ 
Dcirott, Mom i>e and Toledo, 143. 
Dealer and Newjiori, itj, 
IH Khijric ami Mo^ hanictUir):. 71a, 
Uiaon, rcorta and Hannibal, ai^ 
Diaon and Oiiincy, 7_i_^ 
Dom Pedro II, iio. 
llOTchcMcr and Delaware, 1 j}. 
Jtorcbe^lc and MMlon, 11 y 
Dover and VVmnivi^eucee, 115, 142^ 
Dul>u<[u« and Dakota, 
I>M'-M(iuc and City, m, 177. 

l^ubti>4uc. I'laticv illc an J Milwaukee, 

ULJIL 
I>iibu(iiie Soulh-we»teni, ij^. 
Duck Kiver Valley, i iy. 
J>ululh and Iron Kjh^c, \%f<. 

Uuluib. ^iMith Shore aua Atlantic, 351^ 

Dunkiik, Allegkcnir VaUey and Fittw 

^"S^' 2JAj iiHi il^ 
OunlciiK and I>utii (iie ISrid^e, itt. 



Fast Albany and Cincinnali, 3t?. 
^!Xtt and We»t, of Alabima, x*,*. 
£aki H'and>wine and VVaync&burc, 17^ 

Ea»fifroad Top, arj. 

K.A-i Iji'.c j id K'.U t: jrcr. 1.1, ■ 

Ea I J'viuis) Ivaiiu, 1 1 j- 



Fait St. I^it (.'onnectioff, 719 
Em\ Tenn<*vcc and Wwlcrn Ncrth Gram 



GRA— JAC 
Grand Gulf and Port Gifaaon, lao. 



F.a»t Tenae^w*, V nclnia and Crtorgia, i3 t. lytS. a?*. »t<^. ivj. i^. 

141. 144. 374. 31''. 117. MJi lifii Grand RaiiKU, Neirano and 1 



141. 144. 3T4. 3T^. t1 7. 14 3. lifc 

F-Ulern CiMiniie*, 1 57 

eastern (of Mauachufcciit). ^ ix\. 
137. '47. ly). 17*. jSfi 
• 56, 32i. 361. 
Fjuiern ( of New Hampshire), lis. 
KMtern tthio. aia- 
Katlern Shore, *t<- 
Easton and AtnWy, an. 
Elatonton Branch, 144. 774. 
F.ben»l>UTie and Creuoo, 175. 
F.dgewiiod, J14- 
F-el River. 
Klturrion, 317, »Tft- 
Klicin and Mate Une* t4l- 
Eli£a)<ihtown and Soinerv^U, loo. 
F.ljzabet>>town, Leaingto » and Dig 

Saridy. ai?- 
Flk and Clutau<iua, i^i. 
ElkrwlKe and AnnapoM*, lo". 
FJniira an<l William»port, ji. jB^ 14 
Elmira, Cortland ana Wcvlern, ita 
I Imira, Jeffer^^iin and Canandaigua, 14 1. 
F-lmiea State IJnr, »i4. 
kmlcnion. Sh^rpcTvilie ard Clasioa, 714. 



M4 

d Haven, 714, 
Grand Riptdt and Indiana, its. '80. 7'*^ 



Lake 



Framettv-bur^. 714 
Erie (»ee New Yo 



ork, Ljika Erie and 

Western ) 
Fjte and < lencfee Valley, it\ . 
Eri* and liitcrnaiioiial, ji| , 
Erie and iVivbutfh, 17s. t6o _ , jgy, 
ErlanRcr Splcm, ^ sy 
F.ureka and PalaatTg; 221. 
European and North American^ 174. »o7. 

Evait^vdlfl and Tcm Hauia, 1^ ij^. 

714, 7Ti. Ufii 

Evansville, Terre Haulc and Cbicago, 

114. 

Ever|£rein, 714. 
Eaperinacnta], Sx. 



Fairtand, Franklin and Hartincrillc, 14 1. 

Fall Ifrook Coal Company, 143, 176. 
Fall klver. 

Fall Rner, WaiTen and Providrnce, 174. 
Fayclle County, i^y 
Ferro Monte, 714- 

Fuchburg, i_i^ 1^1^ 161, 4^ £21* 

Flcniliicton, 141. 

Flint and Pcre Mar<|ucile, 17s. ai*f aai. 

7i^. 3 ifa. 
Florence Branch, 314 
Florence, Eldorado and Walnut Va ley. 

Ft-rtda C««iral. 

Florida Midland, j^i. 

Florida Soulhcrn, 353. 

Flushing, North S£ot« and Central, 141, 

Fond du \m, Amboy and Penrta, aip. 
Foaburic, S|. Peicn.burg and Clarion. 314 
Fori Dodye and Fort HidgHy. lu- 
Fori Madaon and Nonh wcstern, 110 
Fort Scott, :>ouih-eastc(n and Mcmpfiit, 

Fon Scott, Wi<hJu and Wcatem, i^t. 
Fort Wayne and Jackson, 17}. 311- 
Fort Wayne, Ctucinnati ana Louisvilef 

Fort Jvayne, Mande and Cincinfiati, its. 

Fort Worth anil Denver City, ua- 
Ffafokn^hani and Lowell, n^., 
Krankford and Holmesburg. 3i«. 
Frankfort and Kokoma. 31*, 
franklin, 714, 

FrcdcrKk and Pcnn»ylvania Line, »i4. 

Frochi^d and Jameabuig Afrtcialtural, 

Freehold and New York, ai4. 
Frcei.>oM L»ne. t.jj, 

FrcmuiM, Elknorn and Mist^ouri Valley, 

':7. 73 1. 3 77, 

Funda, Johnstown and Giovetfviik, 21A 

o. 

Galena and Chicafo. 1^ 'OT. *ot 

iiatrtta and WiKOtMin, aig 

UaUotott and Caniarso |nterna(k>nal, 

GaIvc»ion, Harraburgand San Antonio, 

331. *JA .*Tt. 

Galvedoii, HouMoa and llenderaon (of 

iS7*^i ui> 
Garnarvillc, at4, 
Ga-tton and Raleigh, i^t. 
(ienevaaiid Lyon*., a>j. 
Gcticva, Ithaca and Sayre, 714, aa t. a76. 
(•eorKCtown, 304* 
GeorKctuwn and We tern, wf. 
ii*or^U Central. luj^ lajit, UJU Ulx aoT- 
Georgia Mldlat.d and t.iulf, n i_ 
Ctcorgia I'atihf. 7t^. ^ 
Gcortcu Railruadand ka ikin^ Company, I 

2*lx^^ Lll^ IJT. ' 

i>4. Uli lii. iiiiii-Uiilj JT^" 
Georgia Southern, t?6. jiy. 
<-iett)sburg aiid Harinburg, »y6. 
(ilasgDW, jij 

GU>^ow and jjomh wcsicrn, jji, 
Gl;*'«^'iw Branch, jjsft- 
Gtcnd.ilc and East Klver, 711. 
Glen Falls, i?<. 

01overk%ille and Norlhville, »i4. 
tialdro, Huulder and Caribou, aaa. 

l.;i (trn .itiil Somh j i 

Gu^'^en and 1 ic-ktri im 
(irafton cTei.ttej at4. 



Shorr, 214, 

Grand Rivrr Valley. it<. lu. 
Grand Tower Mlninc, M a mifac curing j 
and Tranaportation. i??- ! 
Grand Trunk of Canada, it?, i yy. tg. 

•4*, izh isiA ii^ iUi, iMa iiif "it 

Grayville and Mattoon, at» 1 
Great Northern, 1 S7 , 
Great Western, uo . 136. 707. a ^ 
Great Western (of Canadal. tot. 

Greai'w'o^teTii (of England), ij^ 
(^rven Bay and Minnesota, a ig. 774. 
Green Bay, Winona and St. Flkui. >ti 
ilreenbuki) and Troy, 1^1. 
l.irem«, yi*. 
Crrcn Lick, aia^ 

Greenville and Columbia, iift- i2SL '44- 
(ireenvillc, Columbus and Birmingujn, 



(i'CiCnwich and Johtuonvfl!e, 314. 

GrinncM ami Montc/uma, 7)> 

Gulf, Colorado and Santa re, aai. ajj. 

Ciill/y^Vealcm Tcaaa aad Pacific, itt. 



U. 

HacVenAack. 314. 

Hannihal and St. Ja«eph, 141^ 144. iTT. 
'^7. a^, ul. a^i^ a^ a?S, 

Hant^j^aTHridge, aip. 
Hanover and Votk. 714. 
Hanover Branch, 174. 
Hanover Junction, Hanover and <>ettys> 
*wrg^ 143 
Icm, 
Hailcoi I 



Harlem, I S7. tSfe. 
Hailcoi Eaiention, I7S' 
Harlem River and Port Oie^lcr. 714. 
Hartford and Connecticut Valley. »75. 
HarlFord and Connectacui Western, jj^. 
Harritburg and Patomac, lu. 
Harruburg, Port»moiiih, Mount Joy and 
LancaMrr, 15, Z2i ZL 52i lilt L5£t 

Hamton Hrancb, 175* 
Hartwcll, aiy. 

Halting! and Grand Island, 

Havana, Kanigul and Eaaicrn, 71^ 

Ha/tct'in, I'M. 

Harleton Branch, 22i 

Hecia and Torch LaKe. 175. 

Henderirttn and t>vefton, 731. 

Hiberi.iA M|i>e, i^^ 

HibcTiiU l'»de»ground. an. 

Hifih Bridge, >i s. 

|[ol»art at d Manlslce River, aia. 

Koboken I^nd and Improvctneut, iy<^. 

Kolyoke and Wesifield, jia, 

Hopkmion. aia. 

Horn Pond Branch, 147. 

Hot Springs, aiu. 

Hovsatontc. too. ti^ tti^ £24. aojj IZi 
Houston and leaas Central, 141^. 177. 

3^1, 3i4. 3 3f.. JTf- 

Hou*>i*jn, Ea<i and W c\t fcvas. lai.a??. 
Hudson Kiver, 117. iiH. 19. tki. igV. 

iWj 22Ii £2|t Jlli 
Humestoo and Shenandoah, 
Huntingdon and Broad Top Mountain, 

MS. ^rSt i8o«»Jo>»i5. 742: 



Idaho Central, w. 

Hhnois and St Loab, 177, ng. 
Illinois Central . - 



till 



77^.7 



la^J. '41. 141. 144. 
Liii llLi* HL Uli iiiL 7<>i, 122. 

JjK; 3 1 1 . J Jii. 3^ »47, 
ij. 



7J7. /TH 



21 



ii2i , 

Illinois t frand Trunk, aig. 
Illmat5 Midland. 2 i.j. 734. 
Indiana. Alabama and Tcita^, 1,1. 
Indiana Blixk Coal. 71^. 
Indiana, BtoooilnKtun and Western, lyy, 

18'. n*. Uli '7^' 122a tso. jjj- 
Indiana l.entral, l^l. 
Indianapolis and St. Louia, >i »47. 774. 

. HIj '7^'' -iii* 377 
lndianiii<«li« and Vincenno, ig^. 
Indianapolis, Cincinnati and t^fayeiie, 
til. 

Indianapolis, Decatur and Spnnjjfield, 

lndianai*otK, Delphi and Chkago, ai^. 
livdianajK)ti», Peni and Chicago, 1^^ |tfe- 
I ndianajKilia, Put>burgh and Cleveland, 
i»o- 

Intercotouial, vt. 

International and Grvat Northern. 177, 
331. LLX. 1^7 T^t. 



Iowa City and Western, iig. 
Iowa Kasicrn, ait>. 

Iowa Fall* audTMHia Ciiy. i2Zt 'to. aaa. 



Iowa Midland, 7ig, 

Iowa Railway, Coal and Manufac tunnc. 

a I -J. 
Iron, 14 1. ti 

I'on Mountain and Helena, ^ •-- 

1 ronton. 17^ 

Island of Cuba, kjq 

Ithaca and t>wego, 74. 

hhaca. Auburn and wntem. 71^ 



JAC-tWC 
lacksoBvfltc Soutk«im, f 1^ 
jacksoovUlc. Tampa tni Key Vn r', 

Tamavtowa aad Fraakln, 17^ nj. 
Jameiville and ^ a>hihgto«,ii^ 
Jefferson, 17;. tts- 
IcSiersonviile. ■ 

jetVcfSDiivtlie. Uadtten sidli&i^^ 

lii ZL Ui. UJ. ilk !!^ r;i, n 

'•n«y\. It 7 aoJ A^^tay. ji^ 
1 o] «t and Chicj^, lU; 
Joliet aad Northern Ja^ 



ction, try 
luncikon aad Bfeafcwater. 14], • 
Junciwn CHy and Fort kciraer,:i 



tCalamaxoo, Allcgaa aad Oud RiiPU. 

Kalamar'w and ^iouih H«vta,iM. 
Kalaroaiou ami Whil« f\na. it; 
Kankakee and SrKAk-vei4cn,u^ 
Kankakee and Wesicra. iij. 
Kansas Central, xai. 
Kan&aa City and Faucn, iP) 
Kan«a» City, Bwlinciea Iva U 

771 

Kansas Cily, Enporii aaA Vaik-> 
*'* 

Kanias City, Fon ^{W aa4 t- 

311. 77s. 

Kansas CiTy. LawrviK* a»4 VaiWv 

ITT. 331. SI* 

Kansas Lity, Uempkb aad ' 
KanUa City, Sprlngfeld aid Uta,^^. 
Kansas ^My, St Louia ai»4 OK^t*. 

tl4- 

Kanaas City, St Jowph aid L'c:a, 

Bluffs 122- lS^iliSi*niIl 
Kansas CrifTTopeltaand WoiBt » 

Kansas Pa4.i^. li, ili,iii«ij^A 
Karni City and Bntlet, 
Kendall and Eldred. 
Kent Co4i«iy^ 1?^ aiy 
KcntucL) Central, i^i- 
Keokuk and De« M<iuia, UfcliL'^ 
Keokuk and St Paal. ai^ 
Keystoive Coal, 114. 
Ktngan. siy 

Klng'^ County Ceatfal.iii. 
Ki>«hlivil]« and Shdt y«ik,T»> 
KnoK and Lincoln, j-.i. >t^ 
Knoxville aid A mttttta, tj^T 
Knoxvdle and br&tal„ i^fc 
KnoaviBe and uh*o. ir. rjt 
Knokvidlc Hraach, 

L. 

Lackawanna and Pittsburgh, 2± 
Lackawaaen, 
La CrosM and Miiwaakee. 
take Erie and LouMvUle, 
I.akc F.r>e and Wejiero, - - 

Uk 

em, 1 7-- ait,, 
t^ke t '.corge and Muskefoa Kra.i^ 
Lake Ontario and S«uibai.iii 
take Shore and MKh«*a SMikt 
tifr. n>. 1*1. i4\. it*. ^ 
144. Ur'.^ 



77 1. /?4. »r^- 

tc~Er»c. EvaaivSe and Sa*^** 



222* i , 

34 j. 7^0. 211. 3 



lliilS i_ 

lake I arn>e. m- 

LiU Wmica and 1:1. Jetcfk, m 

liincailcr and Koililif, 
Lauirl Fork and 

l^w rente. it\. 

l-awrcncc ana Soutb-weflera. tti- 
l^jivciii. onh. Aickttoo t»d so*'*''' 

cm. 1 77, 
l^taverwonh Brldtt, «l- 
Lebanon ViHey. il^, i>a.iit. 

l«Kl)th and |jii:kawa«na. tj%.tti 
Lclili:h and !<u.qutha«iia. iii, '.^ 
l.ihieh C»al and Sit^aiMit. li.'' 

ifo. IM. lat, LLSi 
Ijeht^nLuferne, i , 
lxh«h \ alley. IV ilL. UJ. *• , 

■w. lib i /TLSrilg. "S- 

Lroifi^pAjV^^a"^' .e»- 

LewTTTwr^ and Tyroiw, Uk^'i* 
[.ewuburill Undfc, I7^ 
l^wikioii and AuLtura, iH. 
l^rwi«l^iwn and J'uKafOt*. I7S- 
Lvnintios and Hic }>aiidr. 'M 
Leungloa and Knuikfiirt, ■» 
LeUDglon and OhiOj 2^ 
Licking Valley, aiy. 
Litfortlcr Vjlley. in. 
L«n<.uln aiij N i>rth-we»IMg ft ^ ^ 
Little Miami, i I 'q. ij*, il^ '' • ' 
Little Miami aDdXtiili. lyTTEi 
Uitle Hirer Valley aad ArU""' 
Uttle Rock and To I Sank. " 
^-)* 

Uillc Keck, Mlub>v|>i IUni»* »■* 

Little M» Mill Rua, ill' . 
I.itilc >thuylkill,ii,ii, a. 

Little ScKit) ILitl and 



Jackson, Lansing and Saginnw, i ^ i. 17^. 

ai«4 33V I 
f.i'rW^oiivift*' iir»d ^rJsnllr, ^; ^ 

kMiiiMi r .III ^oiitii c i>iern, t- j. 1 
Ja(.k«uni itlr, I'cn^acola and Mobile, 116, 

I.**- i^ft. lit, aiy, j 



7 11. 

Lond tn, 



1. 01.7- 
Lt/ti^ 



391 



WHF-WIL 
Whediog, Pnuburgh and Daltiinorc, i44> 
Whiifield and Jcffcnon, 2li <* »■ 
While Kivcr, 12*:- 

WbitDcyvillt and Macbiuport. 116- 
WKhiu Knd South-vcKtem, 
Wichita and Weitern, ijj. 
Wkutnlco And I'ocociiOKc^^tj, 
Wltlamvtlc Vulivy, »i. 
Willwm»|>ort and Elmtrm, 2Zi ZL 
Willumkpctrt aod North ttraitcE^ 
WiUuoutown, 



WSIuniiovB and I)cla«iir« River, 
Wilmuifioti, an. 

WtlmioKivn and Northern, 176. ■!?. »?<^4 
WilminBlvn and Kalcigh, &2_ 
WUminKtoo aod WeidoD. iiA. 1 ji, 
HI* J.\i- 

WUnimnioa. CbadtKiurn and Coaway- 
lM»ri>, m. 

WilmiDslon, Colombia aod Amaiita. n>. 

Wilton, i4i- 
Wiii(bc&icr« 23»2St 



WIN— WOO 
WincKcAlcr and Poiootw, 36, nOj tii. 
Wmcholcr aad Stra^hune, 
Winona and tvl. I'cicr. itt. 181. aio. Ji^. 

■n6. a JO. ^6i. 
Winona, Mankato and Sew Vim, aia. 
Wt«4:(>»Mit Central, *#o^ »??. 

»7*. 350. liij 
WtKOBun. Io«a aod Ncbroiika, a;;. 
WUcoBKin Valley, iro. 224, ja6. 
Wolftboroudh, ii 1. 
W<km1 kivcr llratich. ai 1. 
WiMMtktock, Jii. 



W(>|t— YUU 
Wnre«tief , 21j. ^'t- 

WoTtolcr and Shrewsbury, 71^, 
Worceiter and Spintrvct. »ir 
Worceiier, Nashua aiid KocfK&lv, a?^. 
Wr^ehifc«illc and TcnnUk, isi- 
Wri^htti'illc. VMtlc and l>«l(y«bun(, ii^ 
Wyvming Cintnl. is^. 

Y, 

Yaioo ai>d Miuft\»(|»f>i Valley, \\\. 
VowKhigt;hiny, 117. 



GENERAL INDEX. 



ASH— UAK 
A. 

Abudoaed CaoaJt, 46; loua on the, ^ 
Abaiioai*. iici. jii. 

AbUrti, Jbhii N .chaiman WesicmSiatiis 

t*aj»%nic«r A^ ki>ciaUon, 
Ackcrman. W. K.: I llinon tiau railroad 
conslntclwn, la*,. 126: 
land graou to rail w ay lao. 
Accr>uni l*cpartinenu. "tSll 166. 
Adan*k,Cbarlc« Kiancit; railway coiuoli- 
da(if>iit^ ifjt. 
large railway oripoiration). 7^7 
AdaiBi, t\ B ; var»eLie» of car a|t(iliancc*, 
in- 

Adai»f, John: jouintjr to Washio^on, 

Aerkruliurc. cAvci of railway* on^ U2« UBi 

ferule land, ia<rex«« in value of, 1 v>: 
iucr«:a^« ol ofrkruliuraJ wealth caused 
by t^iJroad&, ai described in Ceniu* 
Kr|K>ti of ik<«», ti4. 
influint:* ul Mllwayfcou the train and 

provision lrad«, a6i: 
increase of tiiimbcr of larms and *ign- 
cultural pioducts from 1B70 to 
v6i . 1^' 
Air Itrakc, M*- 
AllMmarlc aitd Lboap«aV« canal^j^j, 
Albcrcer. T. A.; lolU and freight <iii bar* 
r«l of fluor ninvcd Erviu Ifufl^lo !•> 
AlUiny 47 
Alexander, kT Porter: ideal »ystcin of 

uaiihpuriatwn, atu. 
Alien, HuraiM. (o En|land lo in- 
Tc»ti|[iiiQ locomotives, 
luni firvt locoiaotivc, jj; 
ajt^KiiDied chief engineer of the Charles- 

lun and Hamburg, 72, 
mdhiMt of cu(i«tnictiiig titat roadj fjy. 
tncritorlout invcution*^ of Oliver Evaav, 

pi^^iivc *ub»iltute f o r locoittoiive 
bcad liubt, inv 
Atkn Hai-CT C'arWhccI Com|Mny, 144 
Alien, Kichaid N-i l*a^icr car wb«<t». 

Alien, W. F.: ftUndard lime, t?8. 
Altoona. sbopt, lO*. ii t. m. 517, tw. 
J*'. 3»4- 

American Kailway M'Mcr Mc(.hanlc«' 

A««^iation, mA. ^2<:. Vl. l io 
Andrewi, report oa cdIoouu and lake 

uade, ±2t \^ '^t 
Anihraciie coal burning toc' nioilv««, 13:;- 
Aiithractlc (.t»*l i^umbtnatton. 77 1- 
Anthra«il« cual loadi; operations of. 11,14: 
|iTO!gr«k« of the anthracite coal trade 

from 10 1&7C1, ti^: 
ciiraotdinary irmp«iHy during tte 

war era, i-^. 
reason* for eiUn^r* curchatct of Coal 
landk by I'bdadeiphia and Keading, 

dilliculi^of, tt^i 
rrduclton of rate* on, 748. 74'}- 
ArclitMild, J<imo. AmcricaD •ytleni of 

Wnck ttmbcr archrnj, idi. 
Ark>>, fiiinxi cHita)>ui: um and co«i of lu 

t'cikno) tvuiiiJ, ji^ jj^ 
Artiticial frc*hcis 4? 
A^endini; iMvttratmn, 
A*h pant of loconiotive», -rjt, 317. 
A*>htabula Brkclce, fialure of, yn- 
AtwM>c4ated HaiTwayk uf Virglnu and the 

L'aroUnai, j rt*- 
AMCCtaie kuad» of Kentucky, Teonr»- 

►cc, and Alabama, a^' 
Ailu»vt>n, Kdward, reductionk of freight 

charges on movement* from weiiefo 

faint to the tealtoord, tfyi. 
Atlantic I'oaAi Line *iui»et«, 1 ^7. 
Aunore. C. I* . meiiai»er e&cttitivt <oi»- 

miitcc Wf&icm A«»ocuiion pf 

cral }^»ikMirg«r and Tackci Ag«nl», 



nAI^BRI I 
Baldwin T^conioilte Workft, m. ifti. 

i22* lili* il^ 31L 
Hallati of railway*; variuui kind* of. 



At 



wood H 
344- 



cnt(i Car Wbcd Cojajmny, 



AutoniMilc bfjkei, 140. 711. m. 
AtiiumatK fiembi uain biakes, u». 
Aalck, of caj», 144. 

B. 

HM£gage cart. 
Baggage handler*, if.<». 170. 
flaimage, raail and expre»k cars, m. 
|lAV|^g« (na«tcr«, tM , ^t«>. 
llaker. Jotc^'h frright car» in 1*155, 
161: 

gnacmne tooU anJ iviru-iable, iC.4 . 



BanScrali^ Air , a French enKinecr'» 
view* of American locomotives, jki. 
Barges, clict,i of in rvdyang f eight 
charge!, 
movement* on M>MV*«lf>|it. »4o: 
trat;»i>orta(loa on the lakes, son, aoi; 
coat movement down the (Jiuo from 

I'ittsburgh. aoa; 
movement of gram, a^p; 
of ratftceUaneouk frr^Til In tuccei^ful 
rivalry with ktcaviboatk, a^}. 
Barnard, J. C ; llgbt-bouM enguewLng, 

US* *7y 

liameft, W. H.; mem) er executive com- 
miiiec New Kiigland Kaiiway Clear- 
ing lloiitc Association, .t;^. 

BarTTl-ohai««l cart, i&i. 

Harry, )■ W.; intarlockinn appantua, 

uatteaua, uk. 

Itcar-tran lock. 4»- 

lUJI-coru i>ignalft, lyt. -jn. 

Ucll, Henry iNirOeo,: lyktem of rapid 

track-U) ing, m. 
Belt railway-), 

BckKtner, >tr ffcnry; early tilaU of Bo- 
scmer iteet rail^, toft. iy>. 

n^tusiinoui Loal road>. Leducliom of 
rate* on, 746, 84^ 

BJacl^iioiic I'anaJ, 4S. 

Blanchaid, <i. K.;'Coinakakincr Cen- 
tral TrafTic AsftOCiatKin, yjj. 

HU'cd Irate, 

Ulce. Robert; uniform train kignalt, ^7?, 
Blockades, ice ajid freaihel^; prcvcniion 
of, 

HiMk, W. T.; v1c«-|irc»Mlvnt Iowa Rail- 
way Paa^enger A»MKiatioD. 377: 
mcmfrer executive comntittec western 
Ak^ociatioa of freneral Pat-Mtngcr 
and Ticket Agents, ajt. 

Block *v»tein, y<t, ^i. 

BIyc. LL C ; gencrat agent Tmnk'Liae 
Commisvion, a?4. 

Boies, tl^ M.; car'wbet.U, %a4, 

Butler coiisirucuoD, tJ7. 3:1$. 

|ii>llcr due* or tube*, 

Builer^ of locum t>ltvc%, im[iToved metbixU 
of working, 3>9. 

ttoiler prea»iirc, meani of, taft. 

Boltoti, John; cost uf tiankiMirtation on 
l>claware aod llud*on Lanal, 

U«n4ano, A-; dc^tgu for KmruaviaSuci, 

Bou^t^G, Captain D. M.: opcralJons 00 

Poeirfge KaJroad. yi. 
Howies, J. M.; Joint agent IndianapftJis 

ComoiHice Cenlrai Traffic Aaso<4a- 

tion, 3 75- 

Box can. aoH. lu. m. 3/-. 
Boyd. S. fTvice-trfeMdctit M l^ul and 
Xlinnca^M Pavterngcr Aakocuiion, 

Hr»trt !* Wj»l irr A : Intenlaie Conimercr 

llrakcmen. ii<i. 
Btakc)>; p«uiiliivc, 

utr, Wr«Unghoti>e, 10 j: 

ImIIU of the. \4o. 

conlinuoos tram, ^i. 
BruftCft, 345- 

Bridges, ^.ummenceiBenl of conumci^n 
of c«i><nMve. m L'nued Nuil«>, r*^ 

hKoriKiratMn ot comp^ttcs, »q, 

ujierations in rcniuylvanix, ^ 

imiiortaoce c«f, ^ 

military, i^. 

large t'crinanenl. it.: 

early bridge Icct^lation. t^ 

Uidgc uver tlw Charles Ki>cr, near 
Hovioii. itt: 

cor] ( uildlng, 

toil- 

in 1-. 



patr 

imj».n ,-.1.1 

wooden, ^ 
iron chain, 
M'i«e •Uk^-en^ion, 
Howe iriM*, 
lirookl) n, ^ 



I early pof 

■ ti-ry, 

J<a* ui vanoaa 



BRI-CAN 
faranu^ of ibt* and vibrr coiiolrie*. s-^ 
kniriracles of the art t?t mixtcrn b(Un[c 

building, ^21 
early railwaybriilges and viadticti, 87. 

tpecincattons for the wooden railway 

bridge over the bchu>lklll, ^ 
Tow n Utiko, hj^i 
draw, %^ 

lubstkuiMfl of iron for wiiod, 1 is. 1 ^6. 

use of f a»t and w totig^bl iron, i^t; 
tnikicd, kti»(>cn«ion, budcr-jJjto and 

wooden liridKCs, 158; 
woodeo trestlinK, 1 

bnd^ng Niagara and the Maiiakippi, 
Rock Island, t*S: 

dr«tniciion of by armk* during ihc 

civil war, 170; 
Internal revenue taxes 00, io 1B65 a d 

iBo*-, i^ii 
constnictton of railway. *ca: 
objccttoiiMMc fcaium of wooden, job: 
tmtiorlaat new railway of the seventh 

decade, »oq, aoj^ toy . 
bridging the Ubto, Misstsirpji*, and 

Mnvourl, soi. hm. 
contlict of rati jud ri^cr Miternts, 
Congrc»sionaJ brtd^c lawv, ^1^4; 
wiwdcn, numlter uf, yji; 
rapid advances iu ine art of bridge 

tHiilding, vm. 
iron railway bridges in 18^6. 300; 
prattKC of American eiiKoecr^, v>\: 
American and Knglnh methods of con- 

Ktruction, ju <; 
ecoiiomiiing material, joj^ 
gcBcrAt s|*cc(ficaiKitit, jay, 104: 
rriunmcnu of an Ohio lq;bLaiurc, 

inspecuon. m: 
notable new, v>y 
KLnAiu vuiluci, -y^^ ^ 
cantilever Ijfidur*, 30?. jc^; 
new methods of construction, 
foundations of. 



Bridge consirucung companies, ifa. a&y 
ISrood born or flat-boat, early trade 

on, uu 
Broad Tree tunnel, ifo. 
Bfoason, iL M ; prcident Western Ai* 

sociauon c f («eiief al PoAMrngur and 

Tiekei A genu, jija 
Brooks, Hon. J jine»; lirsdging the tiu- 

snaitipi and Miw.i>uri am. 
Broi»ks Locomotive Works, ti6. 3^7. ^^8. 
iWown, John C ; nerabcircxcciiiivecunt- 

mitlcc ieaas Trafiic Aktoctatjou, 377. 
Drubaker, W. A-; joint agent l'<^*7» 

committeo Cciitml Tramc A^aocia- 

l»»>n, f7^ 
Brunei's large steamship, a8c 
Bryant, (jridley. constiucLs (Juincy Kail- 

roai in lU^C', <»i. 
Bodianan, JamcA; cati^c of railway panic 

of liS/r 'i^' 

INichman, William: locoraolivesi, r?i, 

Biidii, ThoniA*: description of flat-bol- 

tu^inc'l iHMts lived in tci&5, 
BuHalu Kaiiway Puseogct A>«octailon, 

[Udlen, C. W.; secretary freight drjnrt- 
mem of Trunk-Lino Cunimts»ion, 

Buoys, i?o. 

Burden bcarrrs. human; practical cfli- 

cicficy of, ly . \H2. 
Ilurdeit luau oTTi-dians, 
Builmiftuii' W.bakh Iratbi.- Av«c»ciaii>jn, 

Borr, iliemtove, i*romincnl ca/ly Ameii* 
cu brldgv builder and paiedieee, f-^ 

BvcMfield ft Co.; st^. c ' nr-. 



CAN-CAR 
Dismal Swamii, ^ 
Mcnimoc K»ver. 41^. 

MiddlFMIX, £1^ 4^ 

Carondelcl, ^ 
Kr«, liLliAli,,!!^^ Ll» 21* 72t 
ilij LLii iiit ufii Uilt iiii \I2i. l-ti* 

Cl»e»JIie*ke and Ubio. 41. 43.^. 7r. 

60. |r-f^ | 

Delaware and Chesapeake, 41: 
artificial freshets, ^ 
|.«high Coal and tVavigation, ^ jj^ 
early history of Ameixan. 4s; 
provbions of early charters, 
Schuylkill and busquehanna, 4a; 
effect of Kevoluiioiiaiy war on. ^ 4% ^ 
Washington's labors m promoting con* 

sirtictlon, 4); 
Chesapeake and Delawaic. 41. si: 
slow i-rogress of rarly projccU, ^ 
early cantd hnancKring. ^ 
polit y 111 *.tatc EOTemmenu, 4j; 
iai-i"g money by loiicr>' schemes, 4^; 
early coDiplcicd ia I'enns^lvanU, 4^ 
effect of the comptctM>n «^ the Erie. ^ 
prohiable, 
uni>ivtilabl«, 4s; 
Blackslone. 4s; 
Oaford and Cumberland, 
Farraiogton and HanipFshne. 4ft 
llarapdeji, 4^; 

financial rvsulta of operations in itSo, 

varutions in contiructwin and sire, 4^ 
cost of traixporiation on, 40, 
locks, width of. 

lolls on New York and oiker canals 

47. *3i 
discrimuiBiiag tolls, ^ 
Welland cooJ, ^ 

l'eoo*)lvania Mate canals, ^ ti. 51: 
Delaware and Hudson, ^ ^ yi^p^^ 
gi. ic8. 

coaTlran sporting movements. ^ 
New K.ngland, 484^ 4;^^ 
New Jersey, 4-)'. 

iJelawanr anoRarilaa, 4^ 51, ^ 

7*. 22^ 79. "J"' ij*; 
comparative cost of tn)ii\|icrtalion oit 

early canaU and early railroads, 40: 
relative uuliiy vf t^uials and railway*, 

121 

passenger traffic of the, ^ 
devcnpiions ol passenger canal boats, 

uulity of the, iii 

early opcrationv on, ^ 

magoitude of Amencan cattal sysicni 

causes of fiilurcs, y: 

luvK* on the abandoned, ^ 

successful, tjLt 

Virginu canali, ca; 

New Vork canals, j*^ iji; 

Ob*» canalh, ^a, ^ 

Indkana canaIi7sZi. 

quantity of fietgbl transported on, in 

ut^tation, from a tnulc drivct'i «tan<l- 

poiiit, ^ 
Champlain. 41: 
MunontE^ihelaNavigation, ^ 
SajQi Mar>''> Folli, si. 
l*can<^>lvania Canal (\iui|aiiy, ^ 
bchuylhBl Naviuaikm, ^ 
Albemarle and ClvvsapaaVc, 
Illinois and MKhigHn, ^ 
inclined planes, ^ 
MorrH, 

vs. radway. trJL: 
Erie and Unni, iu; 

micnial revenue taacs paid on In lUj, 

1866, and i»6? 184; 
goveeumcntaJ, n8. 
C«ii»oo, 1*. G.; general agent arid aodilof 

^ ]■ ..w;..-,. .i7. 

. kkuToi Uaioau, 
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CAR-CEO 
C«r«v, Hmry C; raSwav nii«« in itsj. 
1^ 

Cftrmtfi. G. X*; chklmuin Kau CUW 
KiklUf Ccniral Iowa 
Traflit, »l(Mi« City, MurtliAlliown 
And Iowa, Alknitroou mmd Ualtota 

CuTLtgc nuikhiK iMlMktnM, ^g. 
Carondctet canal, tt. 
Can: of the «ariy Mne«, too ; 

■prinK«, »eciT**iiy lot. iny; 

Ualtimoro and OhU> tmpravencfiu, 

cfsTirwKMlod. Am, lot: 
bauTcl>kha|»cd. toi ' 
froKbt, liffiucd c^ym-iny of, loi; 
two-*iory, ioi: 

hru |i«»»«vigcf OB CandtH and Anboy. 

ten: 

ml*cellaneo«ta devicn. loa: 
on Portage K«ilro«d. ub« 
■Iceping. ua; 

old Ttoga eight -whvolvd. io«: 
KcAiIng, vraogemcnti for. loi; 
l^htisg. d«vK«» fofj loi; 
acaii, lo i^ 
with «aif«. loi: 
traad milt horw ftower, loj; 
ttandard ii«*««l)Ccr iu lliM^. Liia. 

im|irovctn«iit« loiivkdcred ckpccially dc- 

■irablt In lS^<>, 
frvigKt cart lo 18^4. 16 1; 
cajNuliy and node of coB»truciing 



|6j 



>l-wkcciod freight cart in it^$^ 



|Bi|iruveMCftiK of during ihoMrenth do* 

cade, »«-j7. *ir^ 
Incicjuc olBUtntier. >ofl: 
ffiunl«r of on leading Itnca Jo tMA%. va*: 
average we^hl aod ca|«cliy «f, about 

early «lee(iing, yog; 
(hiltmaji UeRt^ivi, 
We«lipB>iou*« **» bfise, »oa; 
lncr«a»« id firKc of paawngcr, aio; 
iroo-plat«d cnillury, si t; 
lEhtd u»cd foe traiMportaiMa of vouadcd 

•oldaerft, an; 
mialn of lu; 
deceit of whedt, 114J 
dcfecu of ajiln, ysi 
dcbcu of otovnlMg w b e il a »■ ftalea. 



ot^r tMiecU. jii. 
ImpTovemcnu oCjjj; 
maintenance and couittructkin of, 171, 
car tiuildcn and car UiildUig a^utalMlh- 

B«ntt, ip: 
Incroaao oTvafiMiea of, t*%t 
iiaa««ncer, 

liagugCt aaauand cxpraa, tii: 
u««d in opetatioa aad coMiructkm. Ill 

wredting. ^34; m ' 

frrighl, \%4, 

licaicr, nfngoraior, Irak, aod slock, 334; 
iiulk and grain , i^i: 
cool, cohe, and tank or off ns; 
lumber, locg'Bg* llai, gondcu, a«d lip, 

?»«. MS. 

I of lilt 



ribe capacity of Crolghi, xs&i 

fo.oqD-l>out>d boa ffclglii, 
tncr«a*«tlTIie of paMcogcr , jjj; 
detail* uf cunscrutuon, 
yeemiunis for car app4iaiic«t offered by 
tho Cbkago Kaalway EapotitMn. 

ktM^e lapreveoHBU In confttniction. 



I 



and labor rtqulred l« bujld a 
box c&r, ^18; 
Macctlal and labor required to build a 

MAndard i^tAanger iai ia t%jt>. 
poetiont tjfcciaJIy Jtable to woAr and 

■a«t*r carSmildcn* tiAndArdi, 340; 
the battle of tbe brake*, 140; 
neceatiiy of continuo«t iraia brakes 

00 |ia«*enser t/ainft, j4r; 
Weatiighou>« autoiaatacXrake, 341: 
qualiliet a coBltBuoua brake iGould 

poaMs*. ui : 
BUtoBiAtk freight irmia bvBim, 341; 
teiu of, Ib iUr> and 1W7, jm; 
wheel* and aale'. 343^ 
chM ed wbeeU. Ill; 
daM-rt|itlc>« of^ fcc, 341, ug^ 
t|)eci£cauoBft and le ta of car whoaii, 

frtod tlrcd car whceU, 
recor- a of ntleige of, U4j 
roporf of Matter Car UtUldera* Aaao* 
clBUon OB, ^44; 

idU ofpiaMnger aalea, ui; 
iBAiUr caT-b«Udcr%' atAndard, lay 
journal bearing, ioaunAl boa, aad ^ed- 

hot bo««, Mj' 

ddailit «f car trucks, ^t^' 

truck fpeUig*. ^47: 

Bamca of |»ari» oT car truck, ufc. j^y ; 
the deveiopaicnt of the truck, ^4^-, 
Carter, 'Ilieo- H.; arUirator Souihem 

Kaltway and htaaiBahip AwociaiMn, 

■74- 

Carta, ^ Meaican, ig, 22: 
C«r wh«eU; chi led uon uui 

cauUiahmcfiti Cor makji^ ia tl6o, 1^1; 

mode of tcating. 144; 

atecl'tired, 34^ 
Car trucks; •;>rtngv jcfi* 

aana of part* of, f6, 

develo(>aaeiii of. 34T- 
Caf wbeelt and aalea, 341. 
Ca»t-«oa radway chakvL 
Catiin, (^eorg*; Indian 

the iravtagc. 1^ 
Catlle car*. aoA. 
Cedar Kaplda AAaodaikw, syy. 



CKV-COM 
i-'entral Iowa TraAc Aaaoclatkm, sty. 
Cemral northern itaiea; Incrcaae of rail- 
way Biileagi in, froa itto lo itty, 

ail 

(ncrcaicof railway mdeage fn 1U7, 151. 

Ccnual Traffic Aaaoclatlon. a74. »7y 

Central Tran«ponatk>n Company; t^p* 
ing'car opcrattoni In il6j, 

Chaira. radwAy, isft. 1 m. 

"ChalVIng hMhitTo7«]e of. 6^ 

Cbamben, WiUI m; American railw-' 
condiicton of the aiath decad- 

CKamplain Canal. «^ 

Chandler, P.: mcoiTcr board cf arbitra- 
tion of W««4ern As«oriaii*n of (ien* 
era! Kaatenger and Tfcket Agenia, 

Cbanuie, O : heavy locoaothiea, till; 
interchaneeabdliy of paria of locomo- 
tive*, m. 

Cheaupeake a»d Delaware Canal, 4^ ji^ 

iJ* 

L'he:ba(«cakc and Ohho Canal, g^ SSi 

^3* 21m Bo. i£JL 
Chevalier. Monsieur; autemeni ot the 
objects of public works pragraaaiag 
in iftj". tS^ 
Cbkago anoDhio river pool, st?. 
Chicago Kadroad Ataociation, i??. 
Chtida, O. W.; aieopAag carili 



>ot. SCO. 
CHilT^TwlMMl.. UV 

Clarke. Thomaa C ; American IrOB rail- 
way bridM*. jw, jgi 
de*tcn for Kinrua viaduct, jov 
Clark. S IL. ILj metnljer eaecutTve com* 
miltcc Tca>« Trmffx: AaM> UtioB. a?>. 
C*aaaiftcaiM>n of frcinlii, j^j. mb t 
Clatfti&catlon of iialni., i?^. 
Civil engincera; acarcaty of during aaHy 
atJigra of canal and nulway davelov 
ment, fli; 
ibeir rail WAT tabora, i^ii. 
Clinton. UeWJtt, realou* auppon of Erie 
I canal, ^ 

' Clinioo, ruTioB ABd Lyona AuoctBtlon, 

»77- 

Clintnn, Goncral Jamca; ariiftcial teahet, 

advocacy of Rrle canal, 42- 
CoAl, ABtbracite comtMaalloB, tjn 
cAn, aoH. 

fad itica for handling, 
transportatioB of, 11; 
in arki. 11; 

anthracite, use of, 135. 
CoaU iturvey, 173. 

CoaM w atcam abip and staamboat 
llnea, »ao» 

Cochran, (i. G ; member eaal-bound 
clAaailWatioB commMlee, «y4. 

Cochran, Mt>rdccai. contmclor on Na- 
tional koad, ji. 

Cockran, G«or)ge u.; frcighi daaaiftca- 
t on. s>t- 

Cokecan, ns- 

Colby, MrTwooraotive perfbrmaiKea, 

Cole^^ L.; member eaat bovnd clasaW- 

cation commitioe. »y4- 
Collin*, Edward K.; tleamabip Ubs, a 16, 

aU 

Coloiado-t'lah Aaaocialton, wjj. 

Commerce, ondukon* under which It 
WAS conducted between aoutbern 
Ub'O and Mew Orteana by oarty act- 
tiera. 1^; 

diAcufty of cooductlBg when iraaspor- 
tAtlon lacdiiiaa are deplorably deft* 

dent. 

advance guard of Anaericaa tolarBal, 

11; 

baaa and amouat of fn ilen, iw 
number of peraoaa am ployed ui 1(40, 



a I e n a i V e movem«nta were 
chocked when publK works were 
Contro led by Mate*, yi. I* 
the baai* of wcatorn tfamc from itjo lo 



American railroads in iMW*. 



nuag e'or 
raflic of 



ton I 



traffic of Ibe trunk lioos and ihear 
wealera connectiona from lo 
iBw, 1^ 

east bound movement of wbeat and 
flour from Chicago f om il^j lo 1(70, 

claMiTicatton of antcJoa carraed by raft- 
ways of tbe United Slate* in iMo, 

»4»; 

reduction of ratca ob railways ei^agod 
in movmg Ircagkt between the wcat- 
crn statea and the Atiaruic seaboard, 
144 to t4j; 

inflweiKe of ralwayt on the gyaln and 
uroviiwion trade. j6|| t*m: 

effect of ateaBiabip prvgroae ia Increae- 
Ing, sfti>. 

value of merchandiae bnporied into and 
ea ported fro in t he V n it ad > laiea 



frum il)8 In 1 k^. incluuve, ti-f . 
miia of (he liter 
mptnic*. railwi 

in iBbS. isM. 



baiia of ( he incrcjiM of • * por1». 
Comptnic*. railway, reported number of 



1 method of nuking 



name* of aumcroiu (»«e Index ol Rail- 
way*) 

Competition, of raflwaya; for through 
traAc, i|a. 
advmatageoua poalUoB of weaiem ahip- 
J»et*, 

effort* of merchanu to follow emi- 
graling cuatumer*. na; 

"ruiowia," ' I Si. 

fiir ihruugh paakcngor traflic, 153; 

the atrmiJauon aud cncouragcm*<it of, 

140, 

relaitona tetweca ihrMigh and local 

ratca, a^i; 
redaicikina of ratca duringradway wan, 



COM— COS 
Inceaaant continuance of. st». syy 
how competitive buttncaa was trana- 

acted in 1 876 91%. 
result of viiilaiiona of agreement*, a 7./; 
knjurkiua eflWct* of reck)e*«, ijt^ 
how the I'uMic ia injured. 171^ 
how coniederaliona cndeivored lo cura 

tbe evil* uf unregulated, 
rule for adju*iing rate* between com' 

pctitive poinu. I*.* 
Comm«ft*auncra. raQ w ay: eataMiabmcnl 

in varanua atatea, »rj. >6s. ti^L. 
their proceedin(t«, rfi? ^ ii'lp; 
new mcihrnl of organinng, aft^K 
commutation iKket*. 3 0. s^y. 
Concord coach. t_L 

Conductors, railway; of lh« statb do- 
cade. IKX. 
num>'r ol in ttto, jfiij 
akcch of old-tome. Is*, iftr; 
duties of. ir^. 
roticatoga t *ama and wagon*, ^ 
Confederation*, nf raBwava. tya. »y^: 

practical elfccu uf, a^t. 
Conaolidalion locomotive*, ^1% tm. 

nulway 



coanectiBg 

, lifi^ it?; 



Consolidations 
lines, it^; 
ethct on puMie ialen 
AiUBcUl effects, 
on rival linea in preventing competi- 

lion, iM: 
number of from tS7>3 to 1M7, 
divcrae condiiKiTi* of, 3 
CoBttiiiilion (of I'niteJsiite*), provi- 
aiona relating to appropriitinna fur 
Internal Improvemenia, tfea. 16^ 
CoBatnictlnn rf rail way a; in New 
Englitiid ataiea. 2^ m. 1 1&. 3^1; 
1b Mid'Ue and Wcsicm sUlea. ji. iiC 

Ib aouthiena aiatca, 21a 't*^- Wi: 

in so«itb*we*tern atatea, l 6^ 355, 

In north western atates, ti6. w. 356; 

in central nimlvcro atatea, w; 

in Pacific •tatet. 3^?, j^?; 

weal of the Mi»*i*«i('i'i. \%4, 

in grviupM oaH of the Mi»«*'>*}^|!St Wi 

in variona •ectktn*. 2i» lii ilii '*o, 

IT4. i8o, an, rri, jtr. ist^ 3^ 
different plan* of on e^rt) line* Rs^ 
eatinaalc* of coat of Itidadciphia and 

Cotufflhia. 
coal of n«iglMa77 ijy; 
state aad, 

eiperienccof Illinoia, les. 1 1^; 
estimated co«t of New York and Erie 

in iliv la?. 
magnitiide of ciienaions from i&y> lo 

end i>f i*v*, 'i'7f. 
new road* eaat uf the Alleghaniat, ly. 

eaM aad wast irtank-Una axtemaoBs, 

i4»; 

fouodalioB of great weatera aystema. 

■ 41. 

Trana Miaalaslppi. (^utf Slate, and Pa- 
cific. 141, 
speculative, 14A, 1 4^, 14S : 
financial condlti»it« jri iU^, . ^^ ^ 
unnece**ary diii^lltation of lines, i^^: 
change* ifi itermaneat way, 1 sf; 
briHge-baiUuing progrcsa, 1 «4; 
ivnnda. 1^; 

from itOoTo 1S09 la United Sttatca, 

IT* to lyl; 
In vanoua aoction*, ilo; 

tiroAta <if, tB»; 
ocreaac of coat canaod l>y (ivil war, 
aoD, x.ia; 

dctaUnd eatlmataa for a gtven liiM in 

iBAoaiad 1B6). «io; 
alt linea built In United Statea from 

iftyoto 1879, an; 
variaiioaa in amount of. in diffierent 

J 'ears of the seventh decade, ^^1 ; 
lent feature^ of. an^ 
financial meihodt, r?^; 
land grant aid, aa6. mt: 
caut*ea of eslensivc, from iBk lo ill;, 
3dL 

•pedal fsafure* of tlae, frtm lUo lo 

system of rapM iribck-layiog, mi 
Coniinuoua train brak^i, va o. t si. 
Cooke LocomotJve and Machine Cem- 

Cooley, L. E ; improvement of the Mis- 
souri and other waMcrn nvwrt, s 17, 

siL ^ 

Cootev, Hiomaa M ; relatiooa between 
railway* and the public, >7i; 
Intersute i ommerce Cotnm^aooer, 

Cool.^oUn W.; engincanaa on laai loco- 
motive run, y i. 
Corduroy rnadk.^T 
Cu«t of iranai-oftatioa; In arka, i»: 

ofl tbe tJbio and Miaaiauppl and by 

land routes tn 1814, 1^ 
i>n weaiern nver^ in i7</>, |^ 
reduction of, effected by barges. 12: 
OB Mia^l^aiiipl river ateamboau befocc 

1119. iL 
of pack-horae movementa. tt; 
00 inferior rtiada, xj; 
in Borttwm and nortb-westera ataiea, 

la t^ United State* la iS$a, 

la WkcoBun fn 187$, *%i 

wagon movemenu in aouthern and 
aouth'Wcaiern stales, ift. 

In Tcju*. about tt^, lA. 

wagon movcinenift on the plains. ^ 

larea on *iage-coach line raaaing be- 
tween I'miadelpbia and PiiUburgb, 

oiMhc National Koad, 34: 
bridge lull*, tft; 

laniTcanaag* IB IVnnaylvaoia la 17^1, 



COU-CUR 
on canals, to 4>: 
on eariy railway*, 

roavcment between Cinciaaali aa d 

aeaboard cM*c« i8ji a*-d i<-»4. 48; 
on euly canals and evly railn a)-*. 4^ 
effect of canala in reducing, m, 
flrawlng uoe ton odc mile at d ffercwi 
rate* uf accliviiy and different »j<ovtj« 
by stage-coach and wagon tn Eag- 
Ufwl^ in 1831. SMti 
extensive road moa'cmencs la tSe 
United State* m atagaa and wagoa*. 

CoalrAat between co*! of railway aad 
ata^e and w^on movements oa 
plains, tgj^ 

staice fare between I'hiladdphia anii 
Haliunure in lyM. tii 

omnibui, cab, aad gurney m'kvementa, 

lime. speed, end cn«t of nger move* 
menu by various method* In 183^ 
107. 

Circa auihorlred by aouihcm legbla* 

ture* In 1140, 107, 10*. 
f«reft oa various rauwap in i8w. fofc 
Ire^ght movement ft by caiaal, raifwTy, 

and lurnpi e in iBii, nJl 
tolla and freight cnaj]gca on varira^ 

railways In 1837, 18140, and prevkMik 

periods, no; 
ra&way freight charsea In New York 

and MKhigtn in 1B38. in: 
pi7*atbitittc« of a material roductioe m 

average ra lway charge*, lu. 
OB raitwaTS and Ordinary byways ia 

I 8 m. la^; 

oa PrntlTyTvania railtoa^l In 184I. imt 
railw«r ^iimI canal frcMht ch-srv"^ m 

1845, 1818. 1841^ and iB^, I »o, 'P. 
paa«eiiicer fanp« on nunaeroua raaway* 

in i8|Band l8v>, ui. 1 ^. 
on Pacific coa*l tieamer* in iS«a, i |8; 
mtvementrfa Iwrel of flour fnmi~D2r 

falo 10 AlUaay is i8w, 
do. from (Jgdensburg to tSmtoa ia 

iftja, 1^ 
"lowest rales" la siath decade. iiSfe 
average farm in New York and HuM 

chu^tts in tSf^, 
a«cra(e rate* of the tnink linen and 

their wc*ieTD connection* fraa 1833 

to i8sa, iWi. 
fr««hl cnarres on wheat from Chicago 

to New \ ork from iftr>8 to iSyj, i^i. 
low ltve-*t<Kk rate*. i»i; 
we«t-tMuni rail raiesNew Voffc ta 

Chicago, from ig^r to 1870W 191. up. 
charges allowed by the PoltOTTiw af 

Wi»coiisin In 187J.131, 
rate* on grain moved oy barge line* oa 

tbe Mi«ku ftippi III i8lb>, a<fv 
average fares and freight roceis^a in 

' ' Vt £iii lilt 
fr«Mhi Citminga and ratca of eaat aad 

we*.t trunk Tinea dujing a prvfacicd 

pertttd, r^ 
bida for wagon Irr-ghting for Uniml 

Siaiea t^uvcvument tn iWj. jj^ 
averace freight rate* on r ad ways of 

t)hio fiom iS'^ to «8Ai. 
average raic* on wc*tem inink-line 

connections during a protracted pe- 

raod, J14I'. 

reduction* an ratet b^ween liadianapo- 

liB and New \ ork ctty, w^.. 
eaal-bound ratea from ht. iXuw ia i88«, 

uSl 

reductions to rate* on granger roada, 

illi 

ratea on New England roads. 148. 
rates oa anthracite and btuiaaiaiow 

coal roada, 1^8. 
Suuibern r«iiwAy rate*. t4<^ 
raick eaiabtfthcd by law and a ralway 
C(>mini«k-un to Ma»*ouii on apoctai 
claAae*, »w; 
f*rea and rate* on Pacifk rsilroada, 
on the Southern Pacdic, aai; 
relatioa hctwnca tbrou^ a»d local 

laiea, *u to tw. 
during railway wara, tji. 
livc-atock ir.Ac. r^i. 
comparaiivc a'atcmeni of local fralglU 

ratea on trunk line*, tti.: 
uasservgcr fares. jSiV 
fare* on sundry tiiiea ia itb). ttfii 
auburlmn traAc on commutatiou ikk- 

eta, 9316, 8)7; 
co«l of movementa to railway compa- 

nios, t>8 lo vAi; 
llama of co«t, tu; 
circuintiancca affecting, ajo. s6:: 
moving fiettht f^om Hu'^To to New 



York before and after Kna Caaal 
waa opened. s6i; 
rcaluc:iOB in ratea of trunk-Lia«a from 

i8st to (870, t6t. 
ocean steamship ratea in 1877, 8 9 , aj« 
lake freafht cltar«cs, jjt; 
rates of western river trBnap«Mtaiion 
from 18^ to 187a aad other period*. 
•91 

lake frc%hu from t86i to i8j8, ays. 
Cowed, y ).: labor-saving machiue for 

dtillinc rocks, 1^ 
Ciam^, Mr.; a t eam a ti ni coBatn»cti>n,st8, 

CrafffSid, R. L.; freight claasiAcalmn, 



Credit *Mo 



lobnier, UA. 
Crude railwaya, product of labors oa, 

Cronf tlies, S97. 
Culverts, loi. lo e. 

Curd, II. T : CaT AcCOUnUBlS* ASkOCM' 

taoB. >8i. 

Curtia. A. (i-; ami mining and traa*- 

porUng comlrinaiioiu, km; 
Curtl«. Cvorge Tfckno*. puUic kichway 

lAaofiaa a|»;il4cable to radwaya, ^ 
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DAN-EX P 
D. 

PMfrvnh I^omoUve Workt« »|. 

lionet pa*s«D)^ dc)<artBicni Central 
Traffic A»(Kia(Kin, a ;^, 3?v 
churman coat bound (lUKtiger coa* 
■Mt««, >r\. 
Dawnport. Kock hluid and Moliae As* 

DavU, W E ; pretUient Ctkkaca Rail- 

DocapotI loccBiotive, yt^. 
1>« Gcntncr. Chcvalwr de«crtp«ioti of 
Am«ricao nUiways in opcraiton is 

IlrU* aic and (*Kp\ap«iiV« Canal. ^ iij^s 
l)«lawax« ai»ii Huduin C&nal« ^ jj, 71^ 

l>dji«aic and KiirtiA» Canal. 49, Si, 

X>«|icw, H:— 1^; jotei axcnl St. 1^*4 
comantcc CuiraJ TiaAe Auocia 
dM. > ». 

Diekciw. CmtIcs: journey ovoihc plana 
of Itic Allegheny Poitagc Railroad, 

western itcamboals is 1(40, iiy 
pKk«ofi Maavfaclurinc Company, ji^: 
l)illinKluiB, C : mrii)T>rr «xccu(ive CQtn- 
mtitrt T«ia9 1'raflVc Aftvoculion. *22: 
X>irtclor», of rail* ay (omi«ni«%. 
DbcrimrnatinK lolU on New YvHr ca- 
nal*, 17. 

DbcHniiiSirMnt ftgaiaa btd*vtduab, 

DiKcrtmlnaiioa, **uDjiiftt/* 
Dhmal Swamp Canal, ^ 

DitcNcai. tgj- 

Divid^d pM)cn of i>s<. 

Doyle, r. chairman fOblo Raaway 

l*iUMngcr AiMKiation. 176 
DraVr, Mr.: cfVrci criatid-cranl rajlwa)ft 

IB ha^icnina MUUmtata, «?• | 
l>ratn.icc of rsifrojidk. it/^, 
thinker, s.: work on uinnding, ty. 

139. 

thift^, tuac: Unptovcmenia on la* 
ported tvnftlkh toconoi vca, ^ 

Ihia'ty, ILi dynasraph car, iu- 

iJtuham Ihmi. tt>, it. 

Dtuhaoa, kubcti. ~nnl builder of Dur- 
ham boats, 13. 

Oynagraph car, ij4' 



Eailcm Stage Conpany. 6]. 
Eau Claire and Ctilp(«wa ralU Auocia* 
tton, £22 

Sce»omic rc*ull* (sec Cost of I'lanspor* 
utton): of the priaittivc water aclk- 
od», ii* !^ 

early ucainboat freight chargei, i& 

of f o«d icuprovcncntj, »2x 

of turnpikes, t»: 

relation between carts and wagons, ^ 
of early raitway operations in rcdtKtiOD 
in price of commotliiio aiHl increaac 
in value of re-st vi-tat«, |r^_ , »cf?. 
iDcr«n«e of rational wealth (torn 18^ lo 

(be ladriJad not aJways a philosopher's 

sione, ><v 
of tutMiitutloa of hcary for light loco- 

ineuvo, 3>.>. 
of advaaccsHbm the trail to the T-rat), 

tdlpMi'll: Arst use In Ea^atML, ^ 
s%ntftcance as a forvrunncr of modem 

railways, f^l 
ktod utcd oni'hiladclphiEi and Colun* 

bia Railroad. 6^ 
suhstitulcd for ircn platen on Sobth 

Carolina Railroad, is- 
diAculty vt keeping in proper loaiuon, 

104. 

Eight-wheeled car«; iirst to United 

^<»*«». f9?f 

Elevators; eonsimcuoB of in Mventb cle- 
cade, att. 
frtin. £2i 

in Chicago, capadiy, table, ju>; 
Erie. loy. 

sTorcs, Brooklyn, |io> 
Ellei, Cbaile». Ir ; plant tor wire nin- 
penuon bridge, 221 

pamphlet on law* of trade rclaling to 

ikaorio ou w h 1 v h freight tuilb 

should be fr;imcd, 111, 11 
Elliott. R. S., jiockeilioat nov-caenta 

on CenotylraniA Canal. ^ 
Ely. 1tk«odore N.; loccwouves^ 3Ui 33'* 
E»cfy, tuuh S ; chajrtnan New \ ork 

State Passenger As&iKjatioQ. ij6. 
Emicrauon: western movement about 

Employes of railways; antecedents of 
trninnien of early linci. 106. 
reponed number of in 1 lu^. 
increase in nuBiber of froa il^ to 

1I60. 140: 
nuabvr of ta lUo, jgju 
Erie caanl. Al«iii4l^l2<SBkUA£«Ui. 
Ziilfia 2b Ml. ti7j itV, lao, lai. 
!i2i«J^'J7»Mi»i5»f «iSt **S. 

Eric aad*i$io canal, ik. • 
Evatis, Oliver; deaonstradoa of the 
practicabdity of »teamboata and 
kicam carnages in 1804, 6^ 
Evcncr sytcca, aji. 

EvcfTtt. Edward; colonial land routes, 

»4- 

Bverbart, Mr.; river aMl harbor bilb, 
■W 

Eacursion iklteu, *%7. 
Estension tmoke boies, jijJL 
Eaprcsi couipAnlca. uiicraal rrvenuc 
laaes %mia ka 1865^ i8b6, and 1867. 

00 



FAK-GIl 

r. 

Faiihom, J. N ; conmiiaianer North* 
wettem rrfighi^ Western Traffic, 
Cedar RapK*<, Cttnion. Fullon ind 
Lyons, and Davenport, Rock Island, 
and Moluie A^tiocutioni , ■77. 

Painnan, Cbarlet. cDinpctitionnetwMa 
steamboats, barge lii»c» and railways. 

Paras (««e Coit of Transportation); regu- 
t«i*oti of, toy: 
on nuRtcrouk railways, 131, 
sie4clit)c»» of, 
Parmingion ami llamf«hit« canal. 4^ 
Fa«i frclnlti lines: ilO« -co-operative, tgi: 
co-oi^eraiivc. tip. 
gener^ cffei.t« of, tq\; 
rctatkve aeirts anjtlemerits of the co- 
o^^raiive and non-co operative syi* 



ten 



Fast ftins o/iocoaotivci; on New Yoik 
Central, jti: 
on the NcwVork, West Shore and 
UufaJo, 

^iivi 

Mtnueapolb ^as»engcr Asaocialson, 
■7» 

rdton, S. M : early coal- burning loco- 
motives, ifu. 
Fereie, Juhn, pq. fire bo«e«, COnstruc- 

lion of. 37<r^7 
Finic, A:t>cit: i:«T<cnuge talile% •hnwing 
rclaiiuns between rates to and fiom 
numcioMs i>oinis, n*. 
coal of ra4lway iiautpotiation, t^8. s^o: 
Iruiik-ljne commisikuncr, tjA'. 
how competitive irantportation hvsi- 

nes» was formerly transacted, »79; 
retult of vioJatwns of railway agree- 

cau^e^ of Tcijuent bilure* of railway 
confe-'cTat»gn«, 183. ^8^. 

iron railway lirnlce*, 
Fitber. S. U ; Inptovement of road* 
leading fiom railway nations, 12 
FitcK. John; eHuitt la^CocisiriKl iteaa* 
lioats, Ac , iL^ 

mksforiunes ofTs* a trancporier. 1^ 

estimates of the cost of u|^rivcr move- 
menu, t^ 

Flanders, D. J ; chairman Boston pan* 

sengcr committee, jjy 
Ftatbost men; trrpa offrom Pittstivrgh 

to New OricsD», 11^ 11. 
Flai lHMtk, UL mode oTtonducting early 

trade on, ii. 
Flat cars, lu. 

KcrTKs. c»tatjlt»1tn»c»l of early, 
ibargv« authorised. i4, ts: 
sdvanics In ferry systems. 3^ 
IniernaJ revenue taaes paMon In 1B6] 
and tV-l. i8v 
Fleming & Sons; locoaoiive manuUclu* 
rers, \t6. 

Fleming. William; Mcrctary passenger 
department of irvnk'line com aias MM, 

Flyi"B aachloea, «6j 57^ 

Fotson, A A-; prcsiacrt New England 

Clearing-Tiou«« A>»o<iatwn. gjy 
Ford>ie. S. W.. metnher csceutive com* 

matce Teaasl'iafhc .\*«toc at on. ay?. 
Fowlc. L W ; improved rock drilkni 

mac nine, 

Fowler Sicel t ar Wheel Cotnpttny. 144 
Franklin, Itciijamin; improving u|>-river 
craft, ij. 

connccuuo wiih the Vraddtxk eipcdi- 

tioo, to; 

services as colonial rostmaslcr-Gcn* 
cral. gi: 

leltcr on early canal peojects, 41, |»- 
Kra/cr, R M : chatrmsn east'oouiid 

« U*M6c«l»on commillee, >24; 
Froedovi of contract and laws of trade, 

Freeman, Milo S, ; auditor Sou'hcm 
Railway and Sieamkhip Astifcation, 

l-rec'paAs system; origin of. on stage- 
coach Kiics, 6i. 
Free riilroad ^ytiems, 
Fioght; charges over and under, KlLct, 

J. Edgar Tliomson, prophetic view, 

11;; 

traffic, early, lack of, iq*^: 
traflt<c Camdeti and Amhoy, laA- 
distinyubbcd from toll, fclifft, 11 j; 
handling uf, iic: 

increase of muvcmcnt on railways faora 

iSk> to 1866, 3<)0. 
Freight can, iuk tLUiii, 
Frc^ht tari^: theories retatine to them. 

lit. tij. (^Coai of Tra&iporta- 

tion). 
FrwLt can. \ \k. 

Fry, Howard: design of locomotive, mi. 
Fulton. Robert, advocacy of Ette canal 
in 1814, li^ 
puts ue^BiFrVating on a firm l«uk, 17; 
»U*ement of cost of turnp4ke more* 

menu In lie?, \i. 
his fell y-boial lovcittions, 
predictMn 111 tBii that carnages would 
bediawnovcr the Allf^heny moun* 
taint by stram engine, At. 
Freight tariff proptiscxTui ir>>6f<ora canal 
citc«>duig Iroa Muladelphia to f'uts* 
burgb, III- 
Fross. railway, 156, iV8. 100. 



on the Pennsylvania. 
Fee, Charles s.: president St. Paul and 



Ganvtt. John W,; syitaa of manafe- 

ment. t6c 
Gauges: (latUe of the, 1 Vi: 

staiidaid, pB, 
Gciger, R hTTmrmher cmii-bound clw- 



s4hcation comaitloe. 



SZI: 



OES— HEA I 
General baCK>C« agents; National Asso- 
ciation of, ^to I 
General freight agents, I 
General managers, of ran ways, jft^i i2L 
General officers, uf railways, number of 

in itlo, ^ 
General office railway clerks; number of 

in 18S0, V'l. ! 
General tassenger and ticket agenU. 164^ I 

National Association of, t8o- 

' niles gnverniag tram Mrvkc: 
-ral Time Convention, m* 
unilorm train ntlea. jjZi 
standard time. 178; 
t^nal rules, 
signals, jjfc 
train *^ii;nals. t?8; 
whikite signals, n8; 
bell-t ord signals, 178} 
lamp stgnaft, yf^^: 
train rules, 

ciassificaiMn M trains, t7y 
preparaiions for trajin movements, j>o; 
>s«n and Linn; hjstorK trip of a 1776. 
ta. 

Gilbert, Daviet; mechaniral advantages 
of wheels and springs, ^ 

Gfll, (^ E.; mctnlwr e^u-bosind da&sifi* 
cation committee, t74- 

Gondola cam. us. ii^ 

<ioodinan, Samuervkc-pre^ident Mid- 
dle Stales Frdght Traffic Associa- 
tion, J7<i 

Gorham, C I).: train service, m. 
Governmental aid to internarii|iprove- 

menu: construction of the Natioaal 

Road, 

sute debts created to promote con* 
structinn of railways and canals, vi. 

effects of slate aid. ih- 

subv>criplions or bonds of towns, ctties. 
or state* to promote railway con- 
struction, ty: 

fanprovvmcni'of' national wato-waya, 

consaitttional onestlons. 1^: 
llght-hou»es, llgnt -ships, and buoys, 160; 
light houses and lighting appvalua, 
17*. 

coast survey, tyj; 

congressional «cBmi« tti: 

river and harbor h n ptw el tHi. iTi: 

western river improvements, si^; 

clfccts of governmental policy tipon 
trans porta tion facilitivk, ^jty 
Grain ana provision trade, luhi 

railways on, t<Si: 
Grain cars. jo8. 
t;rain elevators, yiq. 310. 
Granger legtHlaiion: <?Xuie» that prodiKcd 

It, >»9- ILLL 
nature uf detnaitds. sjo? 
siory of a gratiger. ajo. 
specl6c ^rievatur* and remedies, nt: 
unjust dbcnminaaton aiid the long and 

short haul, sti. «|i; 
results of ttrtiifent nle regulations, 

■6?. s6> 

Grangv roads: reductions of rates on. 

Granite «8ls and blocks. V,^ ft^a. 
Granl, Captain John. oarTy cars, 101. 
Grant. Charles H ■ secretary Chicago 

Rallro>ad Association, 17? 
Grant Locomotive C^>n>^any, 
Grate area of lo^omoiiveo, 3) j. 
Greeley. Hi^ce, paasenter movement 

on F^te Canal, ^ 
Grosvcnor. W. M ; difllfrences la the 

rates t>cr ton per mile between long 

andshnrt Movements, sj*. 
Gurney movement, 

Guihrie. J. C-: commissioner Middle 
States Lumber Asaocuiun. 17*^. 

Guilford, N : commlsaioner frei^tht de* 
partaent of 1 ruok luie Cofl 

freigl^t daauficatioa, tSi. 



Haas, Solomon: traffic manager Asso- 
ciated Kadways of Virginia and the 
Carol mas, 876. 

Haines, tL. b.; railway organ ixaiioas, , 

I 

tendency toward concentration of an- . 
tbortty. jfcv I 
Hall, CapuinHasal. primlttrc l&«lhod of 
crosi^ng rivers, I 
corduroy roads, ^ ' 
eUbci 01 Frie Canal, ' 
Hampden Canal, 4£l 
Hand, B. E , secretary Oikago and 

Ohio River Pool, >t?- 
Hanna. J. N : packet-boats on Penasyt- 

vaaia Canal, *m- 
Hannegan. J. E , secretary Iowa Rail- 
way Passenger Astociaoon, iir^ 
secretary WeMem Associat on' ot'Gen- 
cral Passenger and Ticket Agcota. 

Hari^n, J T . Uain service. j22i 
' Harbor imptuscmcnti; uttlMy of, •14. 

Harlan A Hollingsworth. steamship con- 

r struction, sBt. 
HarrisUiri Car Manufacturing Com* 
pany, k?. 

Hayden, Mr; relation between cast* 

bound and wcst-bour.d rates, g^ 
Hayes, j. D : rriatKm between through 

and local rates, a si. 
Haxard, George S ; effect of Erie Canal 

in reducing cost of the trans[M)rta* 

lion of flour. ^ 
H«ad liichts of loconotJrcs: subs4ittif« 

f-itr and early. 105. 
Hcairt cars. 

Heaiuig can, prlaMive methods, 103. 



HEM— I. A K 
Hempstead, C. T : prcskleni New York 

snd Itosian All rad and Sound Lines 

Assnciaiton, ly^. 
Hennepin Canal, a 11. t|B- 
Hewlti. Hon. Ab«am~^ eitract from 

addre^a jii tclcbralion of opening ol 

HtOOklyn Itridt^e, \J 

Htbbard, IL W . member eaal bound 
ctassifu^ilon committee. it4. 

HiU, E B ; manater New England Rail- 
way Cleanng House Assocatioa, 
»7J 

imi, Edgar; member casl-bound clasalA- 

cation rommittee, »t4 
Hinckley, Isaac: rail* ay consoiidaliooa, 

Htnckley Locomotive Works, nfe. ^4, 

Holicn, I W ; rnrmlvr ciectiiive com- 
mttfee New Kngtand Railway deal- 
ing House Associaiton, a7v 

Holley. A U . si«d rails an? raJ pat- 
tevrss. >g8. 

Holliday. Hen : stago-coach lines. <o. 

Hoo*ac Tu»nel, 1 17. ifto. 

Homer, H F - member eeecutive com* 
mlitee Western Assocuilon of Gen- 
eral Passenger and Tkket Agents, 

Horse: power of on different classes of 

roads, j2» 
Hot boaes. J4V 

Howe, M. fT; member eiecutive com- 
mittee Texas Traffic AssodatiKin, 
a?? 

Hughes, E. T; general agent Southern 
Railway a d Steamship AssocisLion, 

Halcnirtson, A C : member ctccutive 
comaltice Tcaas 1'radic Asaociatkm, 

V2z 

I. 

IllltMite and Mlch^an Canal, ev 
Inclined planes, on Pfkrtage Kailroad,jo( 

)aurney over Portage Railroad, ■/>: 

method ol operatsan. 

first ascent by locomotive, qi. 
Indian; system of iransportaDoo, ^ 

the Path5nder, i;; 

canoes and aodet of coeistniclkin, ^ 

laivcl^ovcments, 2x iS; 
burden strap. 2i 

method of carrying disaMed persons, ^ 
slcdgrs aivd s(«ow shoes, 
use of hooes, |^ |^ 
travail, L il* 

taltors as burden battvs, ig; 
tnids. 2Aj 
Indiana canals, 51. 

Industrial producu; quantity of. In 1840, 

tef^klng of twitches and signals, ipo. 
Int -nal Improsemeais. Dromotk>ii ofTcil 
Pennsylvania Soctety for ^ 
CoastiiutMaal questions involved in es* 
pendituies by United Sutcs govesn- 
ment, I'-B . if^ 
Internal navigation: reported number of 

persons encaged m, in i8;o, isj- 
International Navigation Company. t8«]. 
Iniersuia Commerce act; passage of. 

one of the effccis of. 
re^KiTt of Inlcrsiaie Commission. 3^8 
Iowa. .Minncsou and Dakota Associ 
tion. iiL 

Iowa Railway Passenger AaocialiOB, 

. *P- 

Iron brkiccs, 1 

Iron ore i*o-<il. «7^v. 

Irou'Worung machinery, 114. 

J. 

Jervis. John B.; sends Horatio Allen to 
England to invesii^te locomotives, 

Johann, Jacob; safety steam-gauge stand. 

Joh^^. O. L : secretary Sew York and 
Boston All-Rail and Sound Liike Al^ 

socimion, 

ioumal-tirartng, 34s. 
oumal boa, 
unlau CanarrTic. 

X. 

Kansas General Passenger and Tkliet 

Agenu' Associauon. rrr. 

Keel'b«ais, 1 1. u. i^- 

Kenny, ThomasL..: description of trip 
on Erie Caisal in iBrl^, yj. 

Kingsburyj F. H ; i»»esM5ent New Eng- 
land General Ticket and I^aiacnger 
Agents' Association. 1 7 ^ . 
freight cIvsjifKatton. vty 

Kingsbury, l. A., Ore Pool aycnt. y yS, 

Kinyon, William, jj^ 

Kinrua siaduct, y>^ . 

Kirkman, M. M-; jur>-aen la radway 
cases. 

collectlonorraflwar revenue. iBi. 
Kntghi, Jonathan; National Road and 
cost of movements on, 14. 
cost of trantporrattoo on canals, 48; 
advocacy of railways, ^ 
method of comtrucliPg Columbia and 

I'hiladcU'hn Railroad. Bj; 
inclined |ilar>«s. jo; 

recommends use of springs on burthen 

car*, tflo; 

•conomical ratio nf weight between a 

car arid its load. lol. 
on comiiaraiWc mervis of radways and 
canals, luy. 
KlUghi, M.; member east-bound claa^ 
bcation committee, ^74- 

L. 

ljU.e traffic; development of, leon isii 
ftteaa tonnage in 1B51, tU^ 
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LAM-tj()C 
pO|Hilaiioa of lake and wmtirn Htct 
cJlW* in iBfo* lit. 

t^nit-crani railway*; Itdl iNUtcd m i8y>. 

cenftlniclbea ftod niiin(«rof acr«* 
araalcd. 

mil«ac« i>f. anti cAkI In Katlmlng Mt- 
ilcm«»is, -jty. 
Land-route inovtmcaU («m Raitwa)**), 

litimllivt, b>TTuro|j«m &mra%ranU^ 
patk-hort« or hortc-hjt h cm, la; 
conmaii or touniiy roA<l4,iaj 
defective AmtricAu rcMil«, |^ 
comman load Uni^ovcmciiu, tfii 
KOBonlc cflsct of road linpTavc<n«iit«« 

commeKCMteni or tKe iwni|itk* aad 

bridge m. 
charactcrbik* oTlurnpikedevclopatnl, 

Hi 

i-o«t of tTaa«porlat-on on lurtij«Ck«a, i^i 

ftn't9% and bridgr*, u: 

imporianc« of iHiblic rwad im(«ov«- 

nicnik. ji: 
in«tbod4 Mfoad conftlnacikin, ^ 
IntprovttDctil of vehicles umJ ou road*. 

frclxht and Mtaeagcr wagooi, li^ht 

vchkin, jt] 
ftprings aad other lnip«ovcmeni«, 
limiktportatian of pafttciiKcn in ktagc*. 

riValry bMwcen land and waicr route*, 

cllrct and ciienl of rcduciiotii of co«t 

of railroad traa»portat>on, n.^; 
mi»crlUncoii« Innftportation ^vdop" 

cconomk rflrct of advance* from the 
trail to ihc T-rail. 3t7. 
1jini:dDN ft S)ic|)hrrd. Ani«rkan railway 

<on»lrMcior«, -tM. 
Liiirobc. U IL: ImmmS Tr<« and otber 
tufifldft on Raltlnore and OhM, ^ft^, 
early slcamboai eiftcrliacnlft. it. 
I^itdcr, J. N.; hlfili-[>reft«ure locomo- 
tives, 1*6. 

Lafarxik, 1. S,; rice pr««idenl Wesicrn 
AMoriaiwn of < >rnrral I'aftkenger 
aaid I'lckct AcenU, ttII. 

Loji*iti, K. jr ; Stro»g locomolt**, 

l«g;al'^eparf mcnl« of railway*, 370^ 
Lcgii^laiMii, railway, falt« prii»p)M of, 

Leh^^^oal aad Navlcaiton {'anaJ^ ^ 

>J. 19s- 

l^hl^n Vintey kho^M, jtt. yty. 

l>cwi% and Oarbc. line confunett In 
going »nd PMutning from the Mia«it' 
sippi 10 IIh mouth of the Columbta, 



Rnoch. effect nf lioMile military 
movcmtnt* on IVnit^ylvania Kail- 
road in JniMJ, 17H 
Ucpcr, 'Pinnia*: enpioy* John lltoni- 
h^n to ctfn»irucl a *h«n ra«lrQad in 
iSog, 63. 

Lighting car*; nrfmltive mcihodn, to\. 
Light hou*e*, I cht^Ki|t«, and buoy*. 

early light hon«««, if^: 

•BpanMon of the light -house tyitcM. 

lodl^a of dialrlclft hi ilts* »»■ lyi. 

lifht house* aad lighting apjiaralu*, 

121: 

Ughl vehicle*, w, 

Lina Ma<h|re WT^h* ^ 

Llttvllle^ Jacob kJL^ Iron railway lirldc**. 

UtiLe. A. U: continiction of National 

koad, ^ 
LIve-Mock yardt, ^lo and jii. 
Livettock traflk, 3^1. a? i. 
Livin^toa, Kutieit K : connection with 

lulton in coLttruction of tteajnboais. 

Captain 'Pioitia^; advocacy of 
canon a« preferable to baiieaui, bii 
ly^*, 

Lobdietl Car Whcrl Company, 
Lebdell. Mr . clilUed car whceU, ^ 
Locomotive*: model of Kngtt*h »€ni to 

l-'nited Stale* in ilLjc^ ja^ 
fer*t American work 01 a practical on«« 

21* 7». 

BUBiDer la u>« la varioua italt* in 

and 1S40, 
tifihl. an early road*. S*; 
vt. itaiionary cfigine*. ix^ 
firai aicer I uf incl iited plane by, jii 
pioneer American. 01; 
••fly, .jt. <M. y-; 

ni[(i*n7impi>rled, qit 
"Hanei" riiglne. 
English, dclceia o^jfli 

••i iKiper," 

CJl(MMt Ol J^. 

Kncer 
ng & NortH, oj; 
Baldwin.;/:, 
Kogcr*', -Ai 
patent*, u 
early, on 

«*• 

Tarwtii manufactiiren, 97; 

»ho|H, t'arte*>^ri, qi?; 

aakly chain*, connecting lender with, 

97i 

*and-tjoKe«, gj; 
{"hiikcaft Uavja, 97, 

F.nglnb, Ml. i^Ungaworih** opiuwii 
of,aBi 

IkotaUe ImproveBcfiti, ^ 

•park-arte*ier*, 

lacrcaie of capacity of. ^ 

po«»ibilitie* ui 1 8^0^ y^, 

Ualdwiu, bi iu« in <£to, luot 



iiiiiHbla and Philadelphia, 



LOC— MAC 
head lightt, nib*titulc* for. loy 
fleam power v* hoi*e puwar. toy 
Sla^maker'* bull, 10^ 
enginemen, early, 1j2L, 
Inprovcment* in, 1 14; 
na«k«nger, intrftaced »txwd, 1 1 4 ^ 
irvichi, Increased capacity, 134. 
link motion, tu, 1 

anthracite cual-iiurnkng diftculitea, 1 1<; 
up-crade lubor* over ltJ>t ou ea*t *Mti 

cif kingwoud luiiucl. 
early caal buiniDg ttevicca and e«(«ri- 

m«nt*. »f't 
Thmp'crft bolter, 161^ 1 ^ ; 
the Wcbatcf, a uicccstful coal burner, 

ifra. 

increase of ve'ght and capacity, i^n. 

ten wheeled enaine*, i^'>: 

workft in the United btalc* In iKo, 

incrcaic of tiro and ca|m<ity during the 

»«vTnth decade, 
Contolidation and Mo^ul eofinet. ^Ul 
•(eel tire*, et/i; 

steel fire bote*, Hue*, and boiler*, >u^; 

price of in 1^64 aiHt iVij, s»o, 

repair* rf jn; 

lm|ir»vvmeni« in, ji6^ 

iu|wfiority of American, 1 1 ft ; 

Imc ui manufactunng ntalillahmeatk in 

iIISt, lift. 
raiway conpanica that conftlntcl, 

increase in number of, ^ly; 
incrca»e of cla«»et of, n?. iiBj 
freight, iiH:rca*ed livo and capacrty, 
XL, 

'•EiCoheaador," 319: 
Mogvl and I ontolmalloii, jiy; 
average train-load la 187s, iBIo 

I Ms* I'lj^ 
typlcal.TeTalive power of, %»o; 
economic eflevt of *ul>*iltutton of bea%y 

fttff light, ^yn. 
|ia««eagcr, lncr*a*cd «|>eed, Tt»n; 
record* of average daily pcitoimaacea, 

fast run oo lh« New Yoik, We*t 

Shore and buffalo, pi; 
fait run on the NewTork Central, 

!•»; 

locomotive* made at Altoona. Hutd- 

win, Keadine, Kotcer^, Ithode lUand 

and l^bish VaJIcy »h«|>*, 
t»\i p]ik*«iiger KH'umeii^v*, m • 
Mandard luucnitcr locomwtlvct on 

New VorW Cmiral. yn; 
amoke prevcnilpg device*, m: 
hiaadatd Priuuvlvanla kattroad, Clatt 

K, paktcnger engine*, uj. uu 
anihraclic burning crii^ine*. (TTau P, 

fur fait pa«aengcr train* on th« New 

York divalon, la ]. 
h gh »(<e<d Wi/olfeii caginai, y j; 
Strong locomotive, ji \; 
Mogul locomolive«. p u 
improvemeni* im detail* of locomeiivo 

cor«lniciiun, i>4, 
nitilii)*lH:ity of lUlail*, 
detailed tiaiemer.i of <»*| of ( 



MAC— Ml n 

MarHlifcc tooU, ifia, 113; 
kind ui««l in irnlien State* flovern- 
nicnt military railway ahopa la 

*it. 

i Mat hInhH, railway; number of la lUo;, 

Maci^, A .; member east bound claA*i* 

ftcaiioii ccinmliice, ijj 
Ma<laine, i''*«(m^c; cecrelary Tcaaa Trmf- 

ftt; A*«orialJon, <Tt. 
Marncil, John, cttimatc of co«t of tiage 

and waijon aiovemeati ia Kngland, 

(ml. 

Mafer*. George; con*tnictt a »liort rail- 
road in Vircinia abnut iBn, ^ 

Mail boat*, line of. a*taMnh*d~ln 1794. 
14- 

XIailcoacbot in Co^andfruRi 17)010 lyfij. 



nd 



C biiumin<Hi». j 



tCIa 



Mnllory, (ieorKe II . gmin elevator*, tin. 
Manantncnt of railwa)*. ct>n»uJulation 

nf conrteciitig line*, iH^; 
fa^t freiftht line*, iip. 
railway ronfr4trT«iMi<t or pcoluig ar- 

r«ngeBi«nl«, ay-J, 
prjctic'l ff fleet* I'f cottfederaiion*, »j8. 
l>cf*oiincl (>f r;Jlway», t^-i . 
hy*irmk of lailway organiiaiion. j^fj^i 
tallway pfc*idciM*. \f'*. 
grurtal office lalwr^TTC; 
iialfic department*, i6i; 
lc|;al department*, ^70; 
uperaijng depaiiaient*, jyi: 
labor* on railway iraclift. jjJe 
train movement*, 374: 
general ruloi govtr^g train »errice, 

railway aa*ociatioD* and o^aniiatiuna, 

Mani-he*lrr l^omniive Work*, ti6- 
Marcy. Captain: on pack-aiUmal movc- 
[ nient*. si: 

on wagon* aultabte foi moveincntft on 
plain*, si^ 
I Mankaltown Aur^clatlon, 
1 Maaufl Maiihine Cowtaiiy. »i6. 
' Maalcr Car-HuUderi AMOciation. 907 , 
\f. ^12* 3*0, M7- 

Ma*ier Car Huitder^ Mandard*. i*o- 
' Matthews, Uavid. on speed of |«aa*en* 

gcr trains in 1819, loy. 
i Mc Adam, John, London; sy*l«m of road 
construction. 40 
HcCabe, t>. T.; newibrr casi-bound 

classification <i>mnniiic<. 
McCallum, D C; icrttoal princtplci of 

rsllway orttaalration, if'j. 
McCafly.U 1 ; cliairmaii Kansas Ceti- 
cral ra«scnger abd Ticket Agcnla' 
As*QcUiion. yy^ . 
McCrca. Jaata; uniform train sigaaU. 

McC^ay; J T K.: member easi-boiind 
clasaificaiion committee, 174; 
freaght cla-isiAcniion. 281 
McKtbbea. Thomaa A ; dc*cri1>€* short 
railway built in VirKiiiia aUMsl ilii. 



Central 



intrvchangcalMlMj^o/ t^c part* of, tJ V. 
un l^;r»c kailway tn 1B74, la %. 
teduiiiion HI cmi of Biaiaieaance uf, 

from 1870 10 i88i, p^, 
consolidation, 

»tcain -generating and steam -conlrolllag 

functions, yit: 
change* ia metals used for various iiur- 

inc rease of boiler pressure, p^, 
con*tructK)o of fire Ixiac*. graCo area, 
ash p*"*» 

kite, arrangement, and number of 
hoUe* flue* or tul>e*, j»t: 

bo<tleT con^inKtioti, |*oiiit* of agree- 
ment among American railway uias- 
ler mechanic*, wt. 318: 

cKlentlon hmuke uoie*. yt, 

nii«<cllaiieou* hnp«ovea)enu, p^; 

valvo* and valve gear, tsu. 

bod water, bad Iticl, poor fering, and 
nec'^l of boiler*, pi^; 

general im^ovcments, tio; 

strcitctS, simpltciiy. and ornamenta- 
tion, ji^. 

subttfiutMn of ste«l for Iron In juit* of, 

runnting "fir*t lit, fir*t out," or wtih 

two Of more crew ». ^n?. 
e*<e^>ili>pal locontutive xrv^c, xw^. 
cost of le^iaii*, \ 9>, 
[•crformances, no. 

number IhjiIi by niacieca prlTalc &naa 
Irom itSoto 1887, 
I ocomotivc engineer*, '^t. t?t. it6. 
LowMnoiive steel tiros, ao6. k^. 
IxtgginK i\\ 

Imk^ siev>hciilLi dr«criplion of ark 
building and navigaliou of the Ohio. 
II. 

Lottery, auihorired lo provide funds fur 
constructing a lirtdce. />; 
Kheme* fur peovKli g ^md« to con- 
suuct I'lilon Canal and other Inter- 
nal inipruvcaient*, ^ ^ 
to iBi|wo«c aiMl shorten loada of New 
Jer»cy. ^ 
Lumber cars, 33V 
Long aod short haul, a\i. t yi: 
legiiimatc cau»et of ditlerences In 

rate* per ton per mde, ma, 
why hUrjrt hauls *om*iimc» to«t more 
than l»nger ot>f«, rsj. 
I^uUville and fiHtlandiCanal, < \%- 
Lowelt. k. r. S . auditor Hurlingion- 

Wiihash Tr«f5< Aa'o<iatiqB. >t7 
Imc: K- I^; Car Accountant*' Astoi ia- 
tiua, i8i. 

M. 

Machlao tjUtUa; invcatloo of. Um. 



McKnlttht. C, H . secrrtarr 

Traflic AsAocialion. 
Mehaffy. Ardicw; re|>uii oi* speed of 
railway |>a**cnBer train* In iBy?, 107. 
Morrill, A f . mrwtlwr bciatil of aibttra- 
tion of Wesicrn At40(ifltion c/ tten- 
e«al l'a**aagcr and Ticket Agents, 

Met^ of construction: physical char- 
actcrkstk* of early railway*, 8«; 

early rad*. nil*, and stone biock*. 81. 

lunnei* ar d briidge^, 82^ 

inclined planes, 

vladucis on early rallwa>'s, loi; 

physical proflre** during ihoKAb ile- 
cadc, ip; 

Itrtdces, aew iovonttoni and S*"C^i 



Mir>-NOR 
Middle Suit* Freight I'rallk A«*4Kla- 
lion, 

Midd'c Siatca Lumber A«*ociation. 17^- 
Midglcy, ). W., corami**ioi)«r Svsilh- 
we«icrn, Colorado'Ciah and Pacific 
Ciusc Kadway Aaaociation*, 37%. 
Milk cart. ^ 

Mdtcr, Robert. 6o,«io- pound l>oi freighl 

car, at. 
Mills. Edward; slcamshii) line. 
Mdiimore Elastic hied Wbed Company, 

H* 

Milton Steel Car Wheel Company, 
Miner, l^harle*: early canal*. «^ 
Minot, Cha/lcs. use of the lelegrapU m 

an aid lo railway operations, 1^ 
Mnaisaippi river; freight movcnienu 00, 

navHgstioB of, refcreacoa lo by T^corge 

Wathir.glon, 4\: 
trade movements on arrtsttd tiy e vil 

improvemrnt of. »U| tjs. aj y 
plans of coinmisklcm, «|6; 
trsbutaric* of. 2JZi 
bridges over, 1^ 
ntovemeiiis on, ftom 1871 to iWt. nfn 
MisMMirl rallwa>-s, freight rate* on sf«^ 
cial classc* e*catilished by law aad 
railway c<>mmn*ioas, aw 
Miichell, Aleaandcr. Strong locomotive, 

Mogii'l^oc am olive*, eoft. yuk. 

Monoagahcia navigation, ^ 

Moore, E. O- : general accnt Souch- 

western Kadway Assocsaiion. #7^. 
Mordecal, Gratr; teiminal facilnae*. yoy. 
Morris Canal, i\ 

Morri*, Kobeit; prtaidcat of canal com- 
panies, 4». 44 

Morrlion, Will Urn K . ; lnter*tat*-rom> 
merce commaMsoner, »8*. 

Motlva }icwer and car*: early locomo- 
tive*, Qi: 

noiaUotaproveflieata of the locwmo- 

live, 98. 
car* of lb* early lines. 

novel inizldents on caity railway*, sou 
improvements la locomott««*. 1 u; 
Improvements of locomouves and car*, 
161. 

I'aprovements of Iocomo4ive*, aof : 
improvemerts of car*, >'>^. 
miacellaneous m«H Isaakal pecutiantie* 

aad advunco*. a<«>. 
Imprv*eii»e«t* inToTomoiivr*. ii^-. 
iatrea*cd *iie aai cap^ily ot fra^kf 

lotomotlve*. tiS, 
liK;r«a*cd speed of pasa eager loconso- 

llve«, 3*0; 

tmprurcmcals In detaJb of locoaiotivr 

coiv*iruct»on. pj, 
•leam generating and steam C4>nUaJI 

itig function*. -iJ^'j 

I;eneral locomotive Improvcmenu. ia^> 
mprovements of cars, yt; 
Increase of varscties of cars, 111: 
freight cars, 334; 

increase cf the ca|acity of freklhi cart. 



changes in itermanent way 

ildir 



bfidge-Kttildirg prrcre**. 1 
con«tnictiun uf railway tunnels, 1^ 
«ho|is and tctrgraphic service, i6i. 
subst tution of steel rail* for l:on raHi, 



iiroiUtc lion uf American steel rafls. mu; 

bttdtic coiitituctiitn. »**; 

bitdgiiig the Ohio, XliashslppI, and 

Mtesourt. got, 
miscellaneous mechanical |iocii liar (tie* 

and advances, aoo; 
impcosemenu of physical condition of 

railways, tj*,'. 
condiii<in* of ro»l b«d, »gfi; 
rail-jiNnii and raiil*, »^|fl; 
hwiit'hr* aixl *ii[nai*, rgp; 
Ifidges and ciilvert*, 101; 
notable new t*ridi;c*, jon^ 
ftiaisoffi* and terminal laciliLles, yjt; 
gtain cl<rv«ii»t«, K">, 
fticiliiics ' hauling coal, live stock, 

tkc, no 
lalway *hoi>*, 311, 
Middle and wratcm state*; c^nstructi^]n 
of railways In, fr«>ni 18 |o to ttyt, T^j, 
con^lru(A>«>o of railways in, fiom iC|o 
10 iBy), 



railway mileage in a^icratlon a| end of 
•8sn, m. 

siatuiit.* of railway 0|tcraliona la 183), 

iy». 

cuiumictioo of railway* In, from iMo 
do. from 1870 10 1879, tt%^ «ia. en. 

*%f^, II?. 

Middle and Western Suies Freight Aa- 

*ociai»'n, 976. 
Midillese^ ('anjJ, ^ ^ 
Middle states, mcrcase ol railway mile> 
age in, fiom iSfto to 1887. ^8; 
increase of railway mileage in, 

iBMj 10 1B85. iw. 
increava of railway mloago bi, 
t88w lo iMj, i^ig isa. 



flelafls of car construction, ir*: 
the battle of the brake*, yc, 
car w Sorts and aales, m^. 
details of car inick*. 
Mount Savage LocomiHive Wi^Ls, ti<L 

Muir. K : peeparafions for train move* 

meats, yKt. 
Mullan, L-'aptain, report on con*lruciion 

of a nalioiial wagon road, 9^ 

N. 

Seal, David A-: cause* of railway hank- 

nipicy, 

Newdl, John; causes of the icranger a^ 

taiion. ai*- 
New England: constrsictioti of raiways 
In, from i8jo to 1839, 21^ 
constniction of railway*ia, from 1840 

lo itv: lis; 
railway mlEiac* I* Ot>«ration at end of 
1850, 1 tfi j 

suitsticsol railway operations in t8)j, 

150; 

con*trucUon of railway* in, froai itbo 

to i8^v» iZlil^ 
do from 1I70 lo 1(79. sti, *i j; 
increase of railway mileage in, from 

'88m to »8»7 
Increase of railway mileage in, from 188) 



ajr mdaac* in. i* *8*7. 



froM 



to i84(, 
Increaae or radwi 

Sew Kngland canals, i^LiO- 

New F.nslard UeneralTKkn and Pas- 

»e"geT Agent*' A*MKtation, 
New Kitgland Kaitroad Clul., ^1. 
New Kngland Kad*ay C tearing -hiMisc 

Association, jy y 
New Kngtaud rail way*; teduction of 

rate* un, *48. 
New Jer*ey canals, 41^ 
New Ytjtk and tt^on AII KaA and 

Sound Lines AssoctaUou, j y.. 
New York canals, iit 'M 
New York LocomotrveWork*. iifr 
N<w*Vork biate Faa*«nger Aasoclalion, 

j Niacara Bridce. 1 ^ 
1 North Pacific I roil Work*, 
North wc*icrn at)d South-western ilatos. 
incr«a*e of railway mileac* i**, from 

18I0 10 1887, 14^. 

UiCT*a>c of radway mdcage bi, la 1887, 

wesicrn Freight Astocmtion. m- 
' North-woBiem states; consmictioa of 

railways in, from 184010 tKo, it6, 
. coostruLiKtn otf rallaajr* kd, Inw iMn 
I to i8tw, 177. liL.. 
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NOR-PEK 
c»n«Cn>clMn of railway* !», lro« 1170 

to ifij-J. »»o. 
K««ilv «o-icrn or (raogCT fO**!*, "F- I 

PaM€iiccv AMOCUtion, 177: 
member cftetiilive conmiltee WcMcrn 1 



cUie ko«d«of KeitLucky,Teiiaei.«cc, 



vcrtisemeat of m 



Ohio can*]*, v^. i^y 
Obto pavkei-boau. JuJ* 
•7M. M 

Ohio radwayi; redaction or avaraKC 
fmsht raic^ on, frotn 1869 to iNi. 

Ohio rivvr trade, ii6a. 
Old Colony- Kailroad, jift. 
UUn^taad. Fiederkk Caw; «terD-wKecl 
kteaiahoiAU lunninc on wc»icrn and 
ftouttictn riven about itsfr* t^S 
(tmnibu« and cab, ti^ 
0(ieraiii^K departncnti. 371, tf9. 
Otnaolzauoti, of railwty cooipaiiia; 
small road», 
enlarged »v>i«irn. 
KCt*enil principle* 3<ia; 
cat«t)nie iarf« comNnaHont, 3^3^ 
cLaifti(*catiorik ufr^ilwiy offtcul«, i^i; 
charactarr>iK.it t*f modefn. f^y. 
accQUiitinK dcp»itmctit*s. 
0|»«ntltnic e1e]>artineBlx, 
IraAc dcpaftfnenli, K^/y-fc; 
Irital driiarimeiiu, 1,79, jjtj. 
Ortianicnuikon of Iocotno<4T<n, jw 
Urr, Willt«ai. MCTciary ea^t bound Tu*- 
ftificaui>n conmiltee, tyy. 
■ecretary MMldte aihI Wnlent Suica 
Freight Traffic AMociaiwn, asfi, 
fKborn, }- M ; chairman Mida:c a»d 
Wc»lerB &Utn Fre^hi Tralfec Au<»- 
ciatioa, 
Osmond, Edward, ^m. 
Overland pony e«pr«Ki, 161, 
Ovford ami Cumbcrl«ud7!aul, §^ 



hcket boat, 

Tackard, Mr : variety of car appHaiKM. 

Paclt^ior*e, era of, ifj; 
u»cd in the Bradd^k evpedttion. to: 
trade uvcT the Allciheny mounlalii»« 

to; 

more modem movement*, ai; 
pack «niin«tt hi tnimntain*, ail 
movement* iti EnKl^nd, in 1739, 13; 
enterprises, 

feMilt of their Ubora^ iti. 
Pacific Co4«4 A»ocs*Uon, t?v. 
Pacific railway*, turvcy of routet, i6tr 

conMniction of. 

ratr«. f^re*. and receipts, tyti 

ftmiiht movements on. isi- 
pMrifci: states and territone*: comtniction 
ol railways in. from iKo to >96^ 177. 



iiL Li 

do. from i%jo to '9^% osuOlt '"i 
increase of railway milcace i«, from 

iSSo to i8ft7, m8: 
Increase of raUway mileace in, bi iM$7, 

JV"- 

Paige Car Wheel Company, 144- 

Paine. 'Ilioma^. Invculioa oriron bridge. 

Palmer, Tliomas; Inventor of bridge, nA. 



uniform iraia sig> 



Parker, (;co*t« W 

nals, 17T. 
Parkciburit khops. t6a. 
t^kscttfer cars, i6t, 161 , leil , g<^. m. 

337. i>* , ^ 

thutscn^er movements: of the canals, jO£ 
on the retin«ylvanu main line, jo^ 
on the Knc Canal, jf^ 
packet boats. ^ 

of BUge-eofkch 1i«i«a, Jja !^ ^ 

omnibiis. cab, and gurner, 

speed and cosi of Icugthy joumeyi by 
raiiway-s, «ieaitil»oais, stages, sleighs, 
canal boats, saMing vessels, and ph- 
vaie cub^eyances, in it>i>. 107; 

apecd of passenger trains on sarious 
lines in 18 jy and it^. 107: 

(are* on numerous railway* in iS^t and 
itja, 1^ Mi: 

competition for through passenger Iraf- 
6c, isi 

pasMnicT *af», iSa^ i6i. »o». 13 1. 

117. mM. 
fttaUona: tftublishment of, ny; 
kleei ing cars, isi. st-y. 
rates and accanmod^tions, tjy 
jmVffo«eine"is m service, a^v; 
traAc, a Cre^iuent source 01 losa, 
pAsscugcr pools, aSt; 
Increase of movement on railways, 

from iSftoto iM>6, /o. 
Pay car, ^ 

P«y*rolU, railway: nmounl of In iBSo, 
Pcck^am Paper Car Wheel Company, 

>44- 

Pcdestal of car%, sjv 

Penniylvanta vanal*, i<. 

lVnn«)lvania Canal C.tiupeny, ii 

Pennsylvania suie cana s. aB. %y. 

Peon, Willtam; lefcrcncc to project for 
an aru&ttal junciwo between waters 
of the busquchanna and Schuylkill, 
4»- 

Herfomsanccs of locomotivci, j^t. 

Percentage tables .t ^ 

Perkras, Colonel T. lfi : advanca funds 

10 construct Quincy Kauroad, 60. 
Permanent way; oiveraitMs, >y 
drftttt. >e, i^. 



PER— RAI 
changca in, 

ftuni «tiap rails to edge radt. irf: 
fiom edge rails to T nul. i<6: 
dricLiive frogs and in feriorT- rails. 156; 
m Itches and frogs, 1 s*^ 
Pcrsanod of railways; projeClorv. Icxls- 
lative advocates, and antagoni^lSj 

clv^ engineers, yfti: 

average number oT cmHoyes in iMoi 

esiloiated number of Ui iMfi. ✓-■i: 

numWr of each cla«s in iBIo^ 

ntimWr of employed bv va lous rail' 

ways of New Rngtaiid and the Msd- 

die stale*, in i88ov j^t. 
amount of tuy-roMs tit iBSo, j^i; 
sy*>t«m» of orgaolraiion, 
prc«.i<icnu. 3^4^ jfiii 
genera) o&ceUtofS. ^ 66. jfij- 
UitStc departments, j&8, j7i>; 
legal de|»^raeiiti, \7o, jTU 
oi>eiatLiif deiiartiueiits. 1 , i??: 
labors i>n railway tracks, t7j; 
train movements, jjj^ tf'' . 
feuuifementi of tram »er»ice, y4; 
uiuiiy of cflectise method* 01 organl- 

ring railway forces, 3B1 
Pierson, S. P.; commi^ssoner pa»*e«iicr 

department of lr\ink-lliie ciMniafciii- 

sion, »7»; 

vice<ba«inan New Vo«k Slate l*)usen> 

ger A»siKlalion, si&: 
reguiailon of comfictMive passenger 

irafftc, 
Pirogue, ij. 

iNtcawii, Robert: train service, 377. 
Hituburgh Locomouve and Cajworks. 

Plank roads, 1^2^ 
Potjling^arrangemcnis. ayi. 

Pope, T. L.; Nock sj-sicm, 

l^opular complaints against railways: 
iavestvttions by United !^talek Senate, 



1 



RAI 



Railway companies; names of road* re- 

fcrrrd la untler new or old corpivrale 
or popular ilites (x* Indea of^ Rail- 
ways ) 

Railway coiutmctmn; frtm ties 10 iljrs 

Ui 

From i8|o to 1840, ti: 
proi;re«* in sarious section*, 2^ 
rrora iS^oto iSs<\ " , ^ 1 
(irom t%y> to i^v^, 140; 
from L&io to tv*^, I 
in various tettwns, 
from 1870 to 1870, tir: 
chaiar'crr«lic« ol the new mDegge, ua: 
from 1I80 t» lU?. 



Kew York legislaitve 



investigaiton. 



anll-nionopoly organiraiion*, 9f^: 
raflway r»oi» of 1877. jf^ 
Pirrteosis, John; mcmttcr easi-bound cias- 
ssficatJon commitiec. 

fcce of, ^ 

ft Co.; locomotive works. 



Poetagc, si^ilicance of, jBt, 
Poetal mutes; colonial, aa: 



porter, 



In gro«4|'s ea« 

wc»i of the Mi»*i*»ij'pi, Y*. 
Kariway Ananctering ;ii>d 6nancial re' 
tuti*. early meiliods of obtaining 
capital, 7i>. 
stale aiil, 7^ 81: 

demoralirrng'cne'ts nf state manage- 
ment, 

early lines In Massachuset**, New 
York, Pennsylvania, Maryland. Vir- 
ginia. North Carolina, >ouih Cans- 
Fina, ffcoigia, and south-western and 
weMero states, ta. gi: 

slate debu in iS^aTat: 

operation or constniction of railways 
in Penns) IvanU, DeCaware« Mary- 
land. Virginia. North and Soiiih 
Carolina*. Georgia, Gulf sialc>t,and 
Intrrior western states, ii-^ , uo; 

cost of coinpteled and progressing rail* 
road^ at end of i8y». i/j, 

Increase of bonded ludeHtednes*, 114; 

slate aid and ownership, 

eapesicnce of lllinon, u^. i^fn 

ftiunctal re>utu of operation of rail- 
ways of rarwus sections in 1850. 
uiu. ' 

paiuci , first rad way, and supposed cause 

of. us. ia£* 147. 

"wild-cat" finaiscte*ing, 147: 

financul methods in 1854, 14$: 

free railroad laws, 14S- 

sutisiics of i8s^ 1 40: 

capital stock, howll was **paMl in," 



length of and modes m which service 
was conducted in ilu8 and 184^, in; 
do. in i8so and i860, 1^ 
Powers. Virgih general commissioner 
Southern Kadway and Steamship 
A^ociation, B74. 
P^ident« of railway*: im|*ortMc« of of- 
fice. 5^4; 
antecedent training. 364; 
leading trails of ili*itnguMhed, 
Pullman Car Coinjyany, ^ a, h*- 
Pullman, Cteorge M.; slcep«ng cars, »e». 
Pu»cy At Jones, steamship construction^ 

Quincy, lotiah; stage }ourney from 
Phiiaidnlplua to Waahuigton in i8r6. 



Rafting lumber arwl timber, it. 
Rad and water cirriers; relauVe rink of 
at various pefi*>d«. 3^9. tfSo; 
proponion of water-cbannel move- 
ments 10 entire fre%ht movement. 



Ohio river trade in 186a and 1886, /ec 
movements on the Mis%iMippi from 

1871 to 1887, ?fto; 
[ncr«3sse of magnitude of raiway labors 
from 18*3 to i88r-, 
Rail-jotnis: iinp;ovement* of. i^B. 

RadT^ifS^ty. fiL 
kjud used on early railways^ l«, Bft;, 
ofigut ot the ]'>rad, |^ B(u 
wooden, £^ 

Aal iron bsr* or Plata, catcnt 10 which 
thcjr were used in iBiu, 8^ 
ibstitution of T nul, ^ 



I', or bridge, 8?: 
nent of 

1 1»: 



establbhme 



AmcricaB rail works. 



1 1»: 

where (fcrvt heavy iron and T rafis were 

made in Cniicd States. 1 y. 1 1 4; 
oisliiy of American rail milu, 1^ 



gradual increase in length of rails, ii 
kut><litutkin of I'-nuls fi>r edge raS 

defceilve T-ralls. 1x1: 



American rail mdts, l^L, 
ftubsiliutMn ol steel rads f * iron rails, 

eapac -ty of iron rail mills in iBA^ ii;i;; 
Sir Henry Besaemer's dcscnitwn of 

early trial* of Uessemer steel rails, 

1^ 

Ausencan rrcogaition of the utility of 

steel rail«, t'n. 
TTsultH of exi*enment* on Ibe Pcnnsyl* 

vaiua Katlrvad, r\iy 
iron and steel rads on the Erie Rail' 

way, icaL, 

£r*l steel rasls manufactured in the 

I'nrtcd States, mool 
organiraiidn of the early Amcrkaa 

sieel-ratl industries, y w. 
progresa la Anserican steel- rail working, 

auLi 

productMO, importaiioa, consumpilon, 
and pfxe, from i860 to 1880, j»i : 

miles of track laid with steel tn 1880, 
tan 

changes in price of, Irom t8^ to iMg^ 

22£L 

rail paiien)«, aol. 999. 



KAI 



reUtun between stock and debt, isi; 
dividend-payer* of 183$. iji; 
watered fti04.k, 1 ^t: 
lionil capital, 1 si. 

census kUttotics of r8Ao, showing mile- 
age and cost of the rallw.-ty>» of each 
Slate in 18)0 and iS^o, »\t: 

effects of the civil war, 1 ^ 8 ; 

estimate of cost and m ilrage of lines in 
each state and tcrritosy tn 1865, 1B66, 
and 18^ 1%^- 

operations oTtne trunk Une* In 1860, 
18^'^, and 1870. 181*: 

operations of the anthracite coal roadt, 

fsonh weslcm or granger roia*. 106; 

methods of procuring capital for con- 
struction in 1870, i8;j, 1880, and 
1889. 21ii 

fr«c railroad system*, tm 

land grants, >>»t; 

panic orSeplembtr, 1873, rni 

•otaMc decline In stocKS, a^a: 

mileage, capiul, earnings, and divi- 
dends in each year from 1871 to 1880, 

frciglit esmings and expense* of ea*t 
and west trunk line* during a pro- 
It acted period, and »*s: 

do. wotcru ininh-liive connections, 

grofts earnings of granger roads, 147; 
ret-ctpt*. rates, and fiues of WciliciaU* 

roa^s, iy>: 
number of* miles of railway operated, 

capital and funded debt, and diti- 

dends latd from 1 872 to 1 881 , jfti: 
cost and cs(>cn«e* of all railroad* of the 

Untied States in 1880, 
systems of capiiaJirationJj^l^ 
mileage, co«t of road«. capiial stock. 

and funded (telit, from 1880 to (886, 

inclusive, isp: 
RaBway riots of 1877. rfis- 
Rudways: relation to canal*, ^ 108: 
e0c«.i of, on n«imbcr of carnages and 

wagons, vj. 
contract Itciween cost of movement* 

on, and ca>si of movements in stages 

and wagouk on plaint, {ml. 
early American projects, 
colliery and quarr) . UL 
gradual improvement in primitive F-ng- 

llsh. 11; 
first American, 
Quincy, 

know ledge of, In iSot, 70; 

progre<* from i8js to ifjb , 71; 

short railway% a^ feeder* ofcanal*, jt: 

fir«i in the S<huylkill regiion. JJU. 

Mautb Clmnk. TI , TT. 

Oelaware and Hudson. jZi 

fu^t 1o«;uiuolt*e keivice, 21a 

Charleston and Hainbsirg or South 

Carolina, I 
COnuruction from i8>>io 1840, jj. 2it ' 

?*• ■ 
com[Jeted or progressing In i8j6, jij ' 

ta^ of miles constructed, 75. 

early New Cngtand ai>d TTcw Verit 

lines, 1^ 
Camden and Amboy. 
New Jcney line*. ^ 
Delaware ard MairTand Itnei, ^Ji 
Pennsylvania, southern, aod western 

line*, 22j, 

lines in southern and western states, 

general result* up to 1840, zk i 
early financiering, jSi 



slate aid in promoting <onslri»ction. yq, 

phv^al characteristics, lu 
portage. 8u 
tunnels and liridge*. 
Inclir.ed planes, -^k 

a* public highways (theftrtcs of)* £L 

V*' 

necessity of effective o|>eraiive itigul*- 

tions, 
early locomotives, 
ofligittal drfccis of wTy lines, 101: 
opposition encountered, 10 1; 
tracL^. itefcct* of. k»4: 
ed^e T*tl. difficulties with, km; 
how opcnticd before tclegraplis, i<^; 
sigiuU, i^miiive, nj^. 
drfcutikc brake | ower, los; 
impccunteisil) , 10^ . 
freight tralfec. lac K of. los: 
employes from stage routes, 
economic results, i(6; 
cfKri'i ii|>on reaJ estate, !</►■ 
speed and cost vf enrly p«s»eng«r 

movements, 107; 
horse power, tiJ: 
vcTkus rafial, ijJL. 
load drawn by a horva, |n|; 
co«t of early ftriuhl nu»v«Rien(«, icq; 
co'iflict with water carrier*, in. 
construction from 1840 Iq layo, tn, 

reported mileage In each state at end 

of i8$o. Ill, 
Pacific road survey*, i it: 
Conne<ti<ins between the Atlantic coast 

a id the Mnv|vkti<^i valley, 1 1-; 
Ct>n*tr\iL tlon in New P.n^land statca 

during the fifth decade, 1 iB: 
In New Voik, New Jersey, Pennsyl* 

vanla, Delaware. Maryland, South' 

crn. Gulf and interior western 

Slates at end of i8vk. iiA, 11^ uu; 
repoitcd number of "rairoaSmto" in 

iB)o, 1*3: 
postal service in 1848 and 18^. 111; 
commencement of serious rivalry with 

waier routr*. 13 i: 
apparent arena* ol useful ncs* in i8v>. 

Uii- 

anlKi(4ted reduction isi arerage freight 

chaigo. H4. 
Ifinancscring, lya: 

cost of completed and progresaiag at 

end «»f 1851, itj: 
transition toward an lacrcaae of bonded 

indebted ne*s, 1 ji4: 
financial results of operation* in 183a, 

effect on agrk:uhural peoducu of re> 
duciion m>rn ordinary highway to 
railway rates, laa; 
increa.se of value o4 land, 1 jec 
rates and fares on numerous roails in 



184) and i8v. 1 
lnitrfo«ements ofT 
dcfecuve permaiscnl way. 1 is; 
bridges, new Inventton*, aod gauges. 



f locomotive*, 1 u: 



nil earner* lake the lead of water 

carrien, 14^^ 
construction. 18)0 to 1859, use 
new, ea^t of Allcghentoa, 
CAsi and we»t trunk lii»es, 1^1: 
great western sy»icm«, foundation, ui; 
trans- Mississippi, Gulf stale, PMilEcI 
tlii 

first raiway pankt, U5i 

con*tructkon, speculative, is6- 

conklnKtion, financial methods, 

free laws, i ilk . 

statistic* of iHsj, 

indcbtcdnoM, i4rj^ ijw: 

slalr^tics, iSfiov Hi. 

finarKiiii roults rcjtotted In 1885, t<i | 

census statistics of ilk>ts showing muc- 

age and COSI of con*trucuoo in each 

state in ttw and 18^0. i^i ; 
competition for through traffic, lu; 
increase of national and agrtcultural 

wealth, caused by railways, from 

i8y> to i860, lu^ Ms: 
the riidroad not always a philosopher't 

stone, isiL 
change* in permanent way, left: 
»ulrstttulion of T-rads for ed4e rait*, 

dcfcciive frogs and Inferior T-raiU, nfe 
switches andffogs, nj6; 
pa«»enger sutions, i <7; 
unpeifeciwna of early Amcriiian Um*, 

Improvements of rail )otnts, i^ 

bridt:e b«iddtng progress, is8 : 

bridging Niagara and the Mississippi 

lA 

Rock Island bridge, lU: 

tunnels completed before iBv>. and 

lengthy tunnels commenced in pc- 

nixTfrvm 1690 to 18^. ita. 
irherent 'langer^. dilftculties, and ana* 

relics of tunneling, i^o; 
invcnti -n of machine drill*, lAal 
improvemcnu of locomotive* and cars, 

1^ 

a successfVil coai burning locomotive, 

ifel r tt>J. 

increase of weight and capacity of Icco- 

motives, ifr-t: 
tonnage of American In iftAo^ 
rates in the sivth decade. 16^ 
postal routes in iB^ and iBoov ift^: 
•urrcy* of feo|Ktsed routes for Pacific 

railways, ifty: 
construction of, from it6o to 1969, ty^, 

i2i 17^. IT?. 178; 
effect* of the civil war, lyg; 
armed attacks on. 178 . 170; 
vital questions enge«ocred. lyp: 
c pcrations from 1 860 to if yoTlIu 
dividends of the Mveotb dtoida, iJg^ 
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mihfortuneB ol MMlheni. itt: 
braaktn ftt»ead» 

cMtouUc* of raUoiic and co»t in iSAj. 

(Mirtaiioii aifcmie* !■ iftbjr i8M, &n4i 

Uitvnia4 revenue Ut«a pud W 18O5, 

C«t»olt(UcJoa of coonctunf Mn«a, i>\; | 
CotiMCttatt al tralEc ccitlio, i83j 
ape jtiionk oi ihe uunk line*, iBy: 
contoU fof conifol of dttlrable con* 

conpetiuon vuh water roitiei for 
through cue bouad mavLBcnts of 



brcodstuffs, 191; 
hjough raiu EotW' 
lAfa, 191; 



[4, 1869, it;!, and 



faat frctgCrimcs, 19a: 
opcnitMn» of (h« uithncit* coal roada, 
■9«; 

north- w cat «nt or tT«fiB*r raMl*. tq^i 
uitMiiiution of *tml radft f<>r iron raili. 



je conatructioa, taii 
brid^ng the uYuo, Mitsbalfipi, aftd 

MiMouti. wi: 
condki of r»il and river intcrcats. so^ 
bnpcovemcnti of locomotives, ti£r'^ 
bnptovcment* of can dunDg tlM sev- 
enth dciatle, »o7, ao*. 3o>: 



»2Sb 
airbral 

kn< rcjuc of iKe c->«t of rad«ay con- 
ktnKttoti, ftuptiliu, and o|<rauiif <>• 
paaa«a durtng ihc Mvcnih decade, 

tbo]>a of UtVited Suiea (•overnmcat for 
mlliiaiy rstilioad* in no; 

ekaracicriatks of ibe new lii»e« con- 
ktructcd fium li^o to 1S79, ^n: 

number of niilei in eacli Mdte on June 
j«h, 1880, »ijy 

financial victhoot« w^: 

free railroad lyAtcmt, 2Z3« *£!• 

land grant*. , 
panic of Severn ber, 1873, "7- =**0» ' 
granger tegnUiKin, railway coBimi*- 

Mw kyttems of regulation, >w: 
the b^tniung of a new en, a^c; 
aUotuJaiing and cucourafnig coBpct^ 

tioa, a4Q; 
■aagitiiude of opcratiom, m; 
clarification of freight earned in iftftb, 

fr^TTl novrmeni of pronintnl »y»' 



110 ni of tat 
tuiea. 3*4. 



rc^luciioni of iatc*j Hi; 
fruKht earning* ai:.d capontn* of trunk 



RA]— RID 
notable advances Ui all vital Biaticrt« 



lljc.ion in the co&t of rail move- 



menu. 
CO n d 1 lio n oTroad • bed , 



apecification for 



[•bed. »yi; 
a perfect 



MiMivUion, 



aQ6. a^y; 

generardirectaon of road-beil improve- 
ment*. gj7; 
rail-joints and raBa, ago; 
fwHchet and tignaU, a<>3t. jooj 
bfidgc* and cuUert*, 30'; 



wouiten IxHigvk, ytj; 
iron ratlvay nrid|tca» 



yw. J23| 3Sli 
notab'e new bridun, yn. yst'-. 
aiatlon* and terminal ucilitica. yafi. 307, 

gram elevaiora, yiq. 110 
facUiilcs for handOag 



ftiock, 
railway 

improvement* in locomoiive*, 



coal nttd live 



tip. 311; 

ay »bop«, iit. jLlAi Hi* 

in locomoiive*, itf; 



increased *Mt ard capiciiy of Cn:ii;ht 

Iccoinotivn, jj8. 
lacreaaed kpe^d cf pasienger. ito; 
iAcrca*o of f>e%;hi aivd paifrenger mov^ 

mcni on, frtitn lUolo iB9f>, jfo; 
pmonnvl of, \ , 
number of «ai|JuV<4 of, in iMo, 
csiiniatcU number of cmpluy^k in 18S8, 

aenount of f^y-rotl* in iMo. v^n; 
number of |>er«otii etniJojeoby vari- 

ou* coinpaaiei tn iHBu, riSi; 
tyviem* of^oteaiiLratjon, mm: 
pre5idenL«. /i: 
general oflicc labor*, tiI5<i: 
traflK depart mctitft. |6<; 
legal dejuirlvKiit*, jyo; 
tbrve epoch* ofnulKiadt, y^ x ^ 
Iabt>n on railway track*, j^i* 
tnUn movemenik, 374 
gcikcral rule* govcruing train Mrvice, 



reduction of latc* on Dblo railway*, 
do. on western trvok'line connection*, 

reduction* of rate* on vaffloua daakea 

uf toad*, iaB: 
relauon between thrnugh and lucal 

rate*. 9^1; 
rtductkin ol raica daring raflway wan, 

how low a railway rale may ftll, ty, 
legitimate cauke* of difleience* between 

the rale* t>«T ton |>cr mile a)>pli«d to 

lonB and Miutt mo«rvientk, 
metboda of regulating raio briwcvn 

numerou* competing ixiintk. y vi: 
[gi&«eng«r rHitt* and acvotn uod«tior)ft, 

coat of transportation to railway com» 

panic*, ajn. JV^. »<*i. tLl^ 
deiaiied ttaicmcnu of items of coat, 

clrcumauncca affecting cost, e^ liU; 
influence on the gram ana provbioo 

tradk, »f'ti 
popular complaints, afia; 
riou ol i8yT, 

regulation by Taw and commhslon*. 16^ 
f^Uc |'fioct|>lca of railway regulation, 

RDi ta« gatbeten, bto: 
a* prod»*ter», aro; 

freedom of contract and law* of irade. 

logfc of tran*poTtaiion ilcvejopmeal, 

coiiYi'derailon* or pooling arrang*- 
incuu, 

antbraute coal combination >y3; 
evencr *y*icm api-Ucd ioli«e stock and 

(«ctroletim, ^yy, 
bouil>crn Railway and Stcara^htp As* 

kOCkatioB. a7<; 
tninit-tine commwion and Central 

'Itaffic A«Mciaiaan, 1*^4; 
pracilcaJ cflecu of cot'ledcraiion*, t/*: 
<llve«>uy of power* and vyaiems, ith. 
how competKjve bukincsa was trana* 

acted In >3>; 
result ol violatton* of agreement*, lyij; 
liuw the public w injured by railway 

war*, V;r» 
how confederation* cndeavwc'l to cure 

the evil* of ^regulated 1 vmpetition, 

aki; 

ui>iu>t diacriminatlons sgaUi«l locali* 
lies, 

rule* f'^r adju'^ting rates between com- 

l<etitire |;oaii*, jS'.^ 
clasMlication of frelgbl, 2^ 1 
passenger poolv, 3^ i 
cause* of freijucnt failiitckot ictnpoeary I 

dmruplion* cf cmlcitciatMi.*, »^ i. 

sl^; I 
rerznbn between sfeamsKlp lines and 

railway line*, 
Inpravemcat* of physical condition, 

•95; ' 



association* and Offaniraitons, 3R0; 

economic ellrci of advances &am the 
trail to the T ra I. I 

work done by railwa)s in 1683 and 
i8«6, I 

results of operation of *olirent. \8s: 

*late ownctsbip and control. >8s- 
Kailway thops, 1 is, ii4*aio, an; 

im|)oriati<e uf labors in. ^\t: 

com> tnatkoa* of facilitie* for construc- 
tion and re[:air^. 313, 

machine tools and appliance*, ^13; 

iron-working macliinerr, 314; 

wood-vorking machinery, 314; 

work done in, ^14.: 

dc|Mitin>cnu for testing material*, jr;. 
Railway aysiem^; eai»ani^n atwl con- 
nection of. jsB, 3W. 
magnitude aim result of their ojieni- 
lions, 

Kaslway wars; how they Injure the pub- 
lic, 1?^ i*u. 
Kad works; cstabliahment of, its, tti: 

increase of their production, aua. 
Rates, railway: (see Cost of Transporta- 
tion): ui suith decade, 
reduction in live stock, Ac, lai; 
reduction* of, on varwus classes of 

roads, a^ to 
rdaiKin TTtween through and local, 

letliu-'ilona during railway wars, f 
Real csuie; increase In value caused br 
early railways is (icotgia and Souin 
Carolina and elsewhere, lO^f. igy. 

RelaUons between railways and the |iub- 
lie; railwa)* and public highways, 1^ 
economic results of^eaily railway*. i<X'. 
cost i>f early freight motcuocnu, im^. 
effect and extent of reductions of cost 

of overland transportation, ijij, 
coni^ieiitMn foe through traffic, i^j; 
incfe>te of national wealth, is4. 
tonnage and rates Lit the »iatli decade, 
1^ 

granger legiOalion, railway commw- 

sions, ujjL 
leading inllucnccs of the eighth de- 
cade. »4':'; 
rtdurtji>n> of railway rates, 143; 
fieight reductions on vaiiuu* classes of 



RIP— SAN 
Ripley, J. T-: commissioner llurlington 
and Wabash TrufTic Astocution.an 
Riadoo Iron and l^omoiive 

*i6. 

Rhrcr and h.vhof improvement*: Dela- 
ware llac^kwaier, * n: 

removal ol snags, j 9^ 

aggreg-tte atiprupiiations, 134; 

su)>ermtendence, Sji; 

eriiH:l*.m of bilU. a 34; 

nouble bufbor improvements, e^y 

western ilvcr improvemeitt*. 

•he Mi»i»«tpi>(, J ifc 

Oic MbMiun, a jy: 

^ct^eral sytiem, 2\j. 
Rivrr imjirorements; authorlredin IVmt- 
sylvanin, ^ 

of Mi«si>.«ippi, Mi*soitH, and other 
western rivers, »j5, a 1 ';, aj^. *3> 
River routes; extent if wckteiu about 
i8f»i in. nr. 

steam tonnage of, in 184* and 18)1, 

increase of business on, ftom i8«o to 
itso, ir 1- 

Rivers, iirimitlve method of ctas«iBg, *^ 
Roach, Mr ; »ieam>hlp conatrw:tion. wfjl 
Ruad-bcd, condition uf, 

imiMOremcnu, a 117; 

cto«sing«. 
Road*, common or country, 22j 

early colonial Xaw*,^ 

contrast tKtwccn c<«Jonial and Roman 
road ftVMcm^, ra. 

modLfication* ofroli:^ni.il •ytiemt, 

varsstioa* in cQitdii*oii in dillc cut ilist* 
nets, r u 

Wl ruaijrVn the old wor d ai uell as 

the tscw world, a i; 
defective Amerkcan, s^ a^ 
ludun traiU, 

land rt>iite« between vcahoard cHics in 

ttie et^biecnth century, 9^ 
land louics be;a cen New England and 

IJanada iw i9M> >ii, 
colonut (-o^tai routes, a^ 
the blared trace, a^ 
of ifeoo, in Virginia and elsewhere. 
present lack of ic<i</d iomIs, 
pnmitii-e methJdi of crossing rivers, 

lit 

common road improveincou, 

corduroy, t^L 

sy*tenia of repairing. tlL 

e^onooiK ciVcct* orimprovemenis, tt\ 

toad oi>enc<l by I'liiied States (Fovcrn- 

mer.t ftuin the i^uaumbia to the Mi^ 

souri river, a^ 
lurnptke ana Cndge era, ao; 
charactertstacB o f turnpike develop' 



SAN— STA 
claascB of road* and l ow cr t f hi 

ancf where goot? road^ will pay, 
Sandboaes: of locompiive^, 
Sargent, Homer K ; railway ratea, a sa. 
Schenectady l^conk< tiv« Morl«, iip 
SchJacks, U . lo<omu4(ve performance) 



roads, S4B; 
bell 

rati 



relauon between through and local 



pas-kcnger rates and accoinmoddttons, 

cost of railway trans|Kirtatioii. t*^; 
inBiter^cc of railway* on the gram and 

provision trade, 9^1^ 
popular f>LiffipUiala against railways, 

ralway rezulallsn by law ard com- 

mtsMons, jf ^. 
fal« priikcipks of lai'way Icgbtaiion, 

railways a* producer*. ?7 c- ; 

c<onomke ClWt of Ailvaticc* from the 

ttail to the I lail, |B/. 
|ei>sutks uf traiisporutiiin de^elupment, 

yjkt: (lee Cost uf 'rrans|A)ii.iliuii ). 
Recce, lSeo>amin; aecitun foremen and 

trackmen, 

RecBide, Jame*; huvy mad contnictor, 
ia 

Kec^tile, Slaymakcr ft Co ; proprietor* 

of ktage-riMcb lire, ^ 1. ^a. 
Rrfrueralor tar^, 

KKude l*land |.*Konintiv« Wofks, ii6~ 
Kichii'ds, A> Kl . rc^juueinenls uirail- 

way IiaIii %ert ilf, xt^^ r^ ^ 
Rkchaidtou. 1. li., lumnii i^loner Chi- 



tiichoonmaker. Auguitus* intersta 

merce commtwioner, a 8^ 
Schuylkill and MiMjuehanna canal, cr 
bchuylkill Lanal, i^. 22* 2Si "3» 'ri* 

19^. 

Scott, Thomas A : notable personal 
imits, j^s- 

Screven. John: arHtmlor Southern RaB- 
way and Steamship A**ociaiion, a74. 
S«at»; nf early tars. *oj. 
Scctiot* fwemcn, rrx- 
Sdlets, Moriis; locumolive performanree, 

Setc^n J- N.; eaiension smoke boica, 

Shaw*, Charle* L: Chicago comm ite« 
Central TralTic Assoc atKin, tjs 

Sheldon, L. A : member esecuuvc cf>m- 
mittec Teaas TraAc Assoc sat ton, 

Shepant, O. M.; member eiecuiive com- 
mittee New EnRland Railway Clear- 
ing-bouM! AsvocMtioo. a7s 
Shinn, WiUam F: increased efficienry 



road im|>rove- 



cagu af>d ( thsa Rivev I'i>t4. ^^y. 

1 tn bari 

Riddle, 11 ; iron anH siect laits on Erie 



meiii, 
ferries ariobrtdges, 
importance of puk»c 

mciits, ^ 
« hat a hone can drag on. ^ ^ 
where good ro^adt will imiv. jl. 
legal (•rov.khins for iiupruvcdruads, 22> 
radiativg from railway kUtiotsb, ^ 
methods iif cont>irui.tion, 4". 
McAdam kyateai, ^tj,. 
TelfunI sjt^tcm, ^ 41. 
use of heavy steam rollers, 41; 
improvement of vehicle* uteJon, 
lotlcfy M heme to improve New Jersey 

roails, 

coniUnedefTecl of Lmprovemenl of 

ro<Mt« and vehicle*, ^ 
condition of, in western New York, in 

i»a4.<-; 
CO«i of iran*portation on, i»q; 
proKlvict of tabon on. i 
Roanoke Maclime WorC»7~ll£_ 
Robert*, C-eorge H , long and s hen -haul 

movements, a si; 
Roberts. Solomon W.; det<rlption of 
method ol construe tuig Hurtage 
nulroad, Bj; 
of Concmaug)) viaduct, JJL 
of incl ned pUno, ij^j. 
of puUac highway tHewries applkil to 

railways, ^ ya. 
cause* of ftucve^i of railwajs of New 
I Kn^Und. l^^. 11^; 
1 m count uf attcmi't to cast rail* at 
Mauch Chunk in i8j(-, i \t. 
inniia^e taa, 
Rolietts. W. Mil nor; locomotive 
awcnt of an hk lined Hane. gi. 
search fbr locomotrve Uuidcrs in iSj^i, 
9V 

RoUnton, John M ; ntcfnt>er odvisary 
boaid AsAociaud Kailwaj's uf \u- 

tinia and the CatpUna*. ijft 
Itlaiid Iwtilfic, I 01. f,i 
Rockwell, C LLi nieintiet board of arbi- 
tration of Wcsicru A*«i>cut«oii of 
itcneral Taskenger and 1 tcket 
Agents. y7f- 
Rockwcll, Y. A . secreun ^t- Taul and 
Jklinitcipoiia raskCDgcr Astooauon, 

Rue^tnig, John A ; celebrated w ire >o*- 
|ien»ion bridge designer and con- 
sifucior, ij, 1 s8. 
Rucbljog, Wasiuna:ton A ; ^kfllful con- 
structor of wue ku^^<UM^)n brMlges, 

Rogers l^omotive Woik*. 1 i \s. 3»^' 
Rngeift, ^^ Ulum; train kovii*. 1??, 
Rucker, D slat«niei>t uf rjics psxl 

\ by I'nited Stales ft^r wiiguu traiu- 
I pijTtation on the pUiu*. jJl 
, Rum»cy. Jamea; ktcasnboat espciimcnls, 
1 \. I*"- 

Ru*Cni, Waisam jULl ovcttand pony «a- 
j |we*a, i£2i 



Richmond, Mr 

on the lakes, si 



4n»portation t 



aritci 



of rnUs 



Shl|i ImUdinB. am o« fit of in >7^, 
hhopnien, railway, number of in tSki, 

Shop*, railway, 13s. ifi.*. rio. »ii, 31 »■ 
.^diicy, K. H . arhSntor Sosi0k^iiRaj- 

way and Steamship Aswciatsoo, 
Skding*, ijTT- 
S%iial rules, 378. 
Signalft. 104. lus. yotx. \^\, 
SMual *tat«on«, 11. 

sJcnce. Lew; conductor on Cast train, 

SiJl*?Tf. »£. 

Smclair, Angua; performar.ee of locomo- 
tive», 3JI. 

Sindall, Charles A.; sevrrtary Southern 
Railway and Stcam*Mp Avsoctuion, 

SiouT?tity Assocattion. r yy. 
Slaughter. Mener; cowmlsaioncr Sovtlk* 
ern Passenger Assocaation, 

*^'«d*. lii JL. 
Sioeiiers, 

Steeping cars, toft, too. 

Stoau, Wdliam b.; freight clasaification^ 

Smith, George W.; Delaware and Itud- 
aon Railway, 2^ 

Smith, john: hn caploring fleet, ^ 

Snag*, removal of, a iy 

Smith, M. II ; chairman board of con- 
trol of AskOtmlc Road* of Kentucky, 
Tenne«»ee. and Alabama, ayfr- 

Smith, Shalcr; Iron railway brngaa, ja. 

Snap, removal of. 



railway in winter of \M/j-tA, 



Saint Mary'* Fall* ranal, ^ 
Sanltwrn, riiifr*...ir. r«i>ctimenia in* 
uaded to awalain etleci ol dilferent 



Snake^heaiU, 

Snow-vlioes; J&cri|>tion of, 7. 
Snow, W. W.. pattern* of &rake^hoea, 

Snyder. Colonel: *hoeing imek-hortca 
ana crooking or bending iron, %l. 

Snyder, W.; member eiecutive commit- 
lee Texas Traffic A>soclaiK>n, ryj 

Snow, W. W.; slcd-Ured car wheel*, 

Sout^kcrn Patsengcr Askocjalion. a?6. 
Suuihcrn Rai way and Steamship A*s-»- 

ciation, F?^. 
Southern ranways; reduction of rates, 

SoufH^n statea; construriksn of railwaj* 

in, from 1B70 to t8j% yy, 
cun*trtM:tion of railwa)* ni, from 1844 

to tSyt, uL. 
railway mileage In operation at end uf 

i8y>. 111. 

slaii»i«csiT railway operMiooa In iJss. 
iy»; 

(oustniction of rmdnays in, from iV<o 

to 1 869, i4n; 
mb'fMrtuncs of railway* increased *.iy 

civil w ar. i;>, ly 1, y. 
con*iructiun of ^Hwaj-* In, from 1S70 

to ili;^, aiy. f\ ^f 
jiscrc»*e of railway mileage In, f.um 

iM>:> to 18^7, 
ijicte-a*e of rati way mi'eage in, fr^ 

i88j 10 itS), lyy 
inci«a*c of lAllway mileage in, In ilSy, 

Souiii-westem Railway A*«ocbition. a;y 
^vwith-weaiern states; construction of 

laUway-* in, from to iil>». 2^ 
construction of railways in, from iB«o 

to 18)0. 

ra Iway mileage rn operation at and uf 

conslrikction of railways In. from itfie 

to iSrj^, itt: 
do. do, , from 1870 10 iflrp. aeo. 
S(<auldlng, Eugene C: mnterini and 
tabor Tr<|utTeKl to build a boi car. 3 18 
Spriggs, U. ll . mcmbei east-bound clan- 

*ibcation committee, ly^. 
Spring*; scat* set on, ^ 
imirrovemcnts of, S2a i& 
u*e of <-tect, ^ 

dcvelopmcai of a necessity for, on 
cjsrs, »™-- 

valisc of American nianufacturca of, m 

uvcd in car cons4niclion, ;i4^. 347. 
Stagecoaches, "flying marhlinft, ^ 
luniilng io and from HostK>n, ^ 
between ifiUadeliitiu and BaTtlmore. 

oiiCuntlwrUBd road, fle: 
pmnitive wesleiu, ^ 
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STA-ST« 

Concord. f->- 
Suge-ccadiTirm: ranninK bctwetn Ptiil- 
Adcljtbu aod I*iiuburRh, ^]. 
runiitiif bciweeo Dumeroiu points in 

UtiiUd ^Ule», tia IP fi4. 
Internal rrrcnuc uaet luUd by. in iWj, 
iM^, and 1867. ig^ 
Suce dnvcn, 6y 

SuuMUr4 cuasc; cn»PC« of runcrouk 
lin«» 10. in 1K6 and 1887. 
(■s-ull of chance on MMthcrn ro*d», 

untied co«t of, 3st. 
Sufi(Ur(l iimc. ay8. 

Suittlanl track; kpcciAcalioDi for on 

t,«rfcct ■ulKiivwton. 106. 
Stanford. Hod. LeUnd. rafa on lb« 

houihcrn Pjci^, 3 yj. «y . 
Suie management; cf railwayi aad 
onal», 1 10- HI. iia. 1 1 ^: 
St. Clatr Flats Canal. 3^8. 
StaiionincD; number oC in iMo^ 
ktation agcDU, j<7. 

^tcantbiMt%: cAi\y UR^ucccuful opcri- 
mvnlft. 

plar-ftfor improving u|>*river craft, 1^ 
Fitch and KumMy kteamtoau, 1^ 
rjiity ftu«cc^fu| oiferaituni, 1^ 
fainouH ina(hiii« niov«d by «icim on 

land aitd in water bjr Oliver Kv,h»» 

in iBuj, it; 
Robert Fulton puta ktcainboaliog on a 

Arm bau<, 12. 
fir^t iBipottaiii uip of the Ocrmoat, 

ili It 

nr^t run on wcttmi walcn, i£: 
cairaot from log- book cf a trip on a 

nesietn iteuoiboai in 1617, ilLi 
early ftcigbi cturge«>, L£i 

la Hrvk« aluiif |Kc Atlauttc tout In 

i8ao, 2i l^i 
budl for »cr«Ke on wottrn rhrm from 

1II14 lo If to, ?4; 
developmeot from 1830 to 1841, lu: 
lonoa^^c in djflcr^nl Maica m igja, 114; 
hiich |'ro«UT«, 1 1^ 

doscn^tion of wotent. In lAjj^ by Levi 

U'cKKlbury, 1 14; 
descri|iiJon of western, la 1840, by 

t harlcA r>t* icnt., It ^; 
On th« AtlaniK c»a»l« la and 18/ . 

iiSt 

toDiiage of wcalcrn rivvi in 1849 and 

iftji, 131: 
(4>anjige of ihc UVc< Ln tSsi« ml 
l^^taJ tcivkc ID ifL49, iijj 
lonnago from 1841 lo iBys and fron 

18^1 io i860, I T^: 
|onna^« iuipected from iS^s to 1860, 

CuiiUruction on |h« New P.iij^tatiU 
C04A1, and Atlantw and Gulf waters. 

I vb : 

acrew p«op«ller, 1 ^\ 1 

ki>cfca»« of M/c Mttd ii>Jen<l»f of Eaat- 

cin river «iraatHiat«. 1 17: 
|iutlJin|£ on ibe nurilicrn Ultc^. 1 18: 
building on lb« wtsicro riven from 

ia4i to iS<f«j, 1 ii: 
atern-whccl. un western and %ouitietn 

nvet%. 

improved mrihnd of in^^rvcliuri, 1 :>B; 
lo&Ks by cuJtL-'iuD», tue», and ^njj;*, 

on PaciAc coa»t, 1 \%: 

postal loutc* 1*1 10^11 )*ihI tVn. tf^'. 

luicrnal rcvctikic tiixr* i^aid in iS'''^, 

iUtt; antl tif'j, iH^ 
decline of kleambcitjng an Ifac .Muxu 

■team boJiTioe*, ^.31: 

incfchanl kleani lutiiiaiic ;ind trafDc in 

western liver Diovcmenli, lija^ >>4, 

btcatitniipa: mns-AiUii|ic pa.vigaiio»« 

Atlantic coa»t lineft, ij;; 
CiLlifornki trade, 1 10; 
lh« firat war *teame«. »8<: 
Ibo fiiM comraeii.u.1 Itcamvhip^ <Bm 
ticvc>*|>nicDt In Fnii.Ui.d- 
Aiueiica4i prutrcH in cuB»tniclion, 
>86. 

the American tine, tH; 

id^tive growtb of aleam tonnage in ibc 
V nktea ^latc* and Ureal ttritain, 

mccnatiic^ advances and increase of 

ellK 



conL ■ 
»iie 



and 



diiA kiomhoai 

iurn.bani siejim lonnagc and UaJ^ in 

i8Hu, ^j.. 
iinprovcmcaift in coajtwbe titxaii- 

t (Ve II Jtitpon itrviit 'rr* 1- e. - - 




STE— TOW 
a subalitute for IIh iwopoatd Eri« 
Canal in iBit, and subMt(u«nl en- 
deavari to pt omoie railway consmjc< 
tioa in t%t*u *8i9, iSao, and i8aj, 6^ 
tL 

Stevens, Francis B ; letter rrialJac (O la- 

vcniion of T rail. 86 
Stevens, ittr.; high-pressure tacomo(irc«, 

SicvcnsOB, Uavld: American corduroy 
roads.aA. 

Stevens, Kobert L.; invention of the 

T rail 8i^fc. 
St. Louis bfldge, >o< 
M Mary's Falls Canal, 1^ 
Slock can, i}5. 

Slockion, C.omoKidore R. F : demorati- 
JingeflecM of internal mproveibcnts 
by «iaie«. 2^ ILu 
liitrt>duc(ion of the «crew propellcf, 

t .6. 3 84. 

Slocks, railway: ftuctuationa of« Z2& 

«tt>ck watering, a6j. 
Stone MiKkk, 

StOTir, hL H : irain aervieo. 177- 

Stourbridge Uoo; Krst jocomoiive to 
pcr<Lirm actual aervice. ?i . 

Sc. Paul and Minneapolis rasscngcr As- 
socl'tioa, >?H- 

Streamv. primitive modct of croutnf. 34^ 

Street ra»lwar», 16^. i''-;- 

Mnckland, William: sent to Encland in 
183^ by Penns) Ivania SocMiy for the 
l^romoikoa of Inicrnal Improve- 
ments, to pro<UTe knfMrmaiiou about 
railway* and loeomoiive^, 
hn report, and avdil of a locwmtKive» 

- 

Siiingcrs, 85^ 

Mrohm, ifoii. John; Conestoga teama, 

S5- 

SlroTTr1oct>noiiv«, in, t>< 
Siruualey, WMIiaro; locotuolive*, p j. 
Suburban traffic. a 1?. 
Susquehanna and Tide water <!anat%, So. 
>iwauk, James M.; account of esiatluU* 

meiit of early AmciKau r it works. 

■P. 

Svitcnes. railway, i^, 1 , ^8^ iQ7. 3co- 
Systems of transpoTtaUon; inuian, ^ 

ra^way. cKpacisioa and connection of, 
T, 

Taft, Judge: cost of ilage Bovemcata, 

La. 

Talmage, A. A.^ ualform ualn lifaajs. 

mi 

umping^ TTs- 

Tank oc oil cars, 33s- 

Taunton LocomiilWl: WotltS, iiH. 

Ia)lar, Hun Kobert S . plans for Im- 
proving the navii^tion of ibi Mis 
siski)>)>j river, t ^'. 

Team boat I, IV 

reamilan; old-Cimc« tl«fcCrip(|on of^ 21a 

I'dctfraph: ftr%l use as an aid to railway 

(iper^itMAf , If 4- 
Telford oyucm of iv^d coii«iruct»on, 

41- 

Temple, C. W.; joint agent Cincinnail 
iouiinittee Central Jraflic Asiucia- 
lioii, iii, 

Tcrmtnal tltanrc*. I'.j. 

'l<Tminal (■«ciliiic«. iticrcA«c of, 
co>i of, j<-.;: 

s[«cial ciiGs served, jl/?; 
clfcct on a road'* cajituuy, fJ6, 
rJilway >-irtK, y^. 
icruin clcv.*ifjf*, yn]. no; 
coal b.iiiiliiiig, no, 

live'it-jck yards and ahitiotrtj no, in : 
misf ellaticous fietj-bi, u 1. 
le^lltijc ta^i tilDcft, jt iif .. 
I'cB^iH rr4trn; A jal KIM, »?*■ 
Ihoma*, K H . mcml<r aavuor>- bo<jnt 
Astocialed KiUlw*)* of X'lrniou and 
the Carolinas, syt;. 
uniform tram signals and train service, 
3:7- 

l*boBiaft Sled-Tired Wheel Company, 

JM- 

Thonuon, ^. Fdgai; jrrevnts to Dcta- 
waje Luutiiy ( rciiii*vl«ania) Inni 
liile of >cM;rcc map o( short radii a> 
coBstiuilcd by his father ui i8a^ 
opinwns announced in 1IL4U relating lo 
supenufuy uf railways over canaJs, 

**niinoMs coni^etilioa" of railway's in 
i>^ and 

a lar^e freight business at low ralei. 

invite* proposala Cor fre«8b< locomo 

uvea of j^i^UHMd^ eight, »f ^ 
contest farT^^^^^^HWabtftibb, Fort 



TRA— TUR 
Track gnodt and tools, apa. 
Trackraea, railway, 161. jjy, 

track walkos, ^ ^ 
Track-layinit; system of rat^id, iS4' 
Track, railway; defeats of, io\, 

goods and tuoU. j.y^. 
Tralhc deiianmcnt*. «^'4. 
Trail; ccononic effect of advances from, 

Train de^patehm. 17 <. 
Trammen; numbrr oTln tBa<\ jfit; 
<|uatvtjea ihcy should possess, 374, vt^. 

Train raovetnenu; preparations fc, i8o 
Train loads, 38 j« 384. 
Train lulcs, 379 

Train service; rvquircments of* 374: 

general rules governing, jyy; 

train signals. 
Tramways, fifl^ 

Tran^conttnenCal A»«ociaiioti, tyj. 

Traniporlation; Indian system oi. ^ 
of coal from Pittsburgh to New Or- 
leans. ti: 
CO«l of whtn arki were used, ui 
cost of by river and land route* in 1814* 

cost of on western riven in 1700, i£: 
reduction of freifthi chaj^es cflccied by 

l»arT{es, 1 7; 
frelftht chutes on Mrisissippl river 

steamboau before iStii, i£; 
pacW-horwc or hoi%e-bick era, n^; 
co^t of jjock-burvc (stOveniciit*. axl 
retrutar pack hone cnie»prl*c*, 
cost of. on inferior road*, i^i. 
cost of, in northern and north-western 

fciaies. 221 
In the Urilled States In iBfs, aji 
cost of, in Wisconsin io 18;!^ 



Ihc 



American 



vagan 

and souin- western states. aA. 
C04I of. in Tosa*, about 185A. sZi. 
C04I of wagoi Bovemcnti 01 

P^os, lAi. 
conmencemeni of the turopike and 

bndgc eta. ^ 
economic effet t of tumrikex, ^ 
relatlv* advantagn 01^ turnjiikes and 

canals, 

coat of, on tumpakes, 13^. ^4* 

cost of land carriage mTennsytrania 

in •?»». il^ 
cost of, on early canals and railways, 

cast of canal transoortatioo, aj^ s8. 4 
cost of movements between Ltncinnail 
and seaboard cities in 1831 and *8m. 

reiatjve utility of eariy canals and early 
railways, 47; 

esrly r.inil nnivrinrni*, jji^ 
r»lali*c m«^nilii<lc of tbr 

canal >>-siem in 184^, ^ 
grcji elements of advancement io, 
wovenients on lurnpitics and leagthy 

ruail«, tti i» 
prominent features of devrtojtnicnl H) 

1850, ttu 1J4; 
effect and extent of reductions of co>t 

of rtvetland. it^. 
tonnage of Aniejicau railroads lo tH^, 

tauway rates in Ihc siith decade, ifr^: 
ira&o and rates of the trunk lines and 
their we«)crn conncciiotis fium tH^^ 

10 I^T^, 

suspension r>f trade movement on Miv- 
• isstpi i cau^etl by civil w.u, ij'i. 

Comix-tiiuin between iJiil and water 
carrtcr* for ihrutih^h ra«<t b«iuiid mo^c- 
menl^ of liTca J^iufT*. igi. 

cUssificati'jn of liciiitit carried on rail- 
ways of the United States in 1B80. 
2a£. 

rrductlnns nf railway rate*. 

practKat efTe>tls of c«rif«lrralii>n», ?t8. 

rc5ulu of violations of railway agrec- 

menls and railway wars. )^^. 
ideal system of, a^i. 
rai]wa>-s a» nMi ufjctutcr^ ef, -r^; 
a science. 1-^4 r 

lessons of lis devetopirent, jjj^^ iB',: 
(See t!o»i of Trai sportauon). 
TrsvaJ, iu. 

TreMlmtiThor^e jif*" m^, 

Trea»ur>' de^tartmet^t-^. j^A. 1^ 8 

Truman, Benjamin; railway shops cf 

military railroadi in ja^^ 
rrui>kliar«; oi*e«ai*aQ( of io iM*j, i&C'j, 
an<l i^y 
length of. frcicht camincv and ctpenvc*. 
and avcraj^e rates during a series of 
yean, r |^^. 14'. 
average rates on tbcir western con ncc- 

li<in«, 
commntion, ij^. 
Tunnels, eailicit railway. St. 
cost of HI ick Rm. W, 
railway ' cfoie iS^/j, lyy. 

leaiib > 1 in pcriuTT^ron 



laPileal 



loture*. 
I dan 



t r*. and ansir- 



TfR— WAT 
lancasitfand SuMiiwbanoa, iq; 
toll* authofiied on. fo. y>. t*: 
esten^ion of. In Middle and FaMcra 



states, jiaj 
progtesi of^ in Pennsylvania, n; 

hodso 



of con- 



utilliy of, and Inferior meiho 

struciton. Ai: 
of New Yofkr"ii^ 
the National Road, 
modern use of, for ligFt^raveT, \ji 
advanugct uf coaveaMy, 3:2, 
tumjtiVe hnaMticnof, 
oUl ttme leaniUers, ja: 
old siafe coach tines, 3^ 
COS4 of tratksportatson on, yr. 
caln In the cfrc>ctlve force oTharsei, jjj^ 
free, in Ohio, ^ 
passenger movementa ea, *7> ^ 
Tuni-talJe, i<'4. 
Two-slory cars. likl. 

Tyler, Sir Hrnry W.; railway rales 
during eras of bharp competiiM»ii, 
£^ 

U. 

Untlerfait, A. B ; loconoiivcs, ii^. 31'- 

l^nlform liain signals, 3TT. 

ITnion Canal. ^ 44. 4^. 4^ 4T- 

Union depots or sutwm, i&T^ 

Uoiiod Siaivs Kolluig Stock Comptany, 

liDjust discrimination. 3ii. sn. jBq. 
V. 

Valves and valve gearing, no. 
Vandcrbdl, Commodore; railroad policy, 

VanJIerbilt, Wflliara Hj panoaal char- 

a<tcr«tic*, ^ ^ 
Vchtcic*: improvement of. w. 

carts and wagous, V4. 

sleds. ^ ^ 

relative at^ndance cf wagoni in Peon- 

syUanta in 1755 and 1780, ^ 
Conestoga teams and wagons, 
freight and paf>^n£er wagons, ^ 
lighr, 

stage wa^on movementi between Phi- 
adeli'hia and New \ork in 1731, 
1765. and I7<j'', 37» 

(lying machines. S7l 

scarcity of light, 

passenger movements on early lum- 

pikcs, s?; 
the use oTsteel springs, ^ 
mechanical advantages of whcds, ^ 
muccllaneous imieovcmcnts, &S, 
changes in American, «,8 - 
ihe deacon's one-borse siiay, ^$: 



varicly • f line cartfcucs, ^ 
combined effect of Imiiro^ 



t|irovemcnt ot 

ri>if!i and vehicles, t^j 
CM^t <»f fuokcmcnis by stage-coach and 
wacon at different rates of sperd, 
and on different classes of road*, lu, 
cost of extensive road movettirnU In 

United StAte:«, ^ 
di^cnt-iluns of carriages and coacha 

u^cu by stage liaea,£si 61. 6a. 6>: 
Concord coach. fri; 
primitive western stage coacb, 
omnibus, cab, and gurney pkovcmcnti, 

omnihus line*. £4^ 
Verbryck, Mr.: variety of car applsanccs, 

V*i«dijct4, 8t. 30- . 

ViiiM>i;, t P : commissioner Western 

*IrunV-Lir« A^vwtfcatlon, *^ 
Vtr;;inia canals, v 
Virginia Iron Works, 316. 

W. 

Wade, K. train service. itt» 
W.i|;itcf Car Copitviinv. tn. 
WAfc'iti*. l.'une»toga, ^ 
in Pcnnsylvanu, 3^ 
liRht, *4^rt»iy of, V 



of, 
in, ^ 



steel »|;rin>;s ii 
and carls, ^ ^ 
iniivcine* t on ine plains, 
Wluren New VaiL and TliilaJeli-hia, 

southern, stf. 
Warte, C- AT secret-iry New Fnfiland 
i.ei-ctal Ttiikci and Passenger 
AKentfc" A^oc atwn. £21, * 
XV,(l<l I. J : coniinn^tuticr Jeaas TtaffU: 

AstociatKin, 37? 
WaUcr, Ald«cc I ; irier>talc-cammcTi:« 

Cunkuiik&Kiner. ^84 
Wall, K H ; capaciiy ol car*, xy. 
Walter*, H mmilurt advi^ui j itTimtl A^- 
i-u<uted Kai:«^>* ol \'if|;ii-taaui1 ibe 
l.!4irtilina>, j 
tram *ejv.ti.*, tr? 
Ward, \y >• . miiiiber ea»i boii d cla.*si- 

licaiinn cunmiiltee, ^■?4- 
Wa^hbiirn i. ar ^^'rirei l.oiiipany, U4; 
Washburn Ca« >icel t.U/ Wheel Cum> 
pany, 



Wafthmcton. neoruc; Kuiuve)** buai- 
inMlel cxhibiic Tto, lXu 
ftlt>ckholder in l>i%mal Swamp Can^l, 

tabors io promotingcanal buti*t>UL iiuii, 

- ■ * } \ Indtsns. it ^ 
!i«n«». ii 
Ji. 

.teamboat capcr^ 
c^fol steamboat nperatioiUa 

an canals , 4J. 
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WAT 

e«*l efcjiMl Irmnapoflalion, 47; 
nultirki elvain of w *ler cKanncn, ^ 
iMkMngcT traffic of ths ■;jin«l»^ ^ 
Uliltiy uf ihc oiiAlk, \t. 
CAU»c% of CAitAl f^iJurca, 
rivalry kxiwecn luid af)dwat«r routes, 
ik; 

lirocrvhi of ttttalKMt <Icv«Ioimb«ii| 

from tIjD 10 i&«t, 1 14; 
unpon^oceof inter or watcf ruiilc* in 

lUliftticoI poftitkio of the conip«l«nc 
»y»tca«, 

iiicroAM of tnflk oa, tiom it^olo tlj^ 

prufreM of kleain OAvicatlon from 

10 i^>o, I it; 
Atlantic cout inprorcnitnti of water 

craft. Iff, 140 ; 
OTprovravntoT national, iM. 
tonaitiMioiiAl i4UC»tion« Involwd, ifcl. 

1^ 

li(hl-lkO«iMi. Iickt-«h pa, and hui>r«, i^j. 
Ittlbl-hMiei an<l lichUac apparaiiM, i7>; 
iSa Coast StjFvcy, lyi. 
*u»pcn«ion of irMt« movrmeoU OB ihc 

MK»iiMipf4 cau^ by ckv'ti war, itH, 
competition befv««n rait and «aier 

r»«iic« f(K ihmugh east-b(iM«tl luov*- 

fbcnt» ofbfcatlMulft. 1 ji; 
rdaitvt ilerliM of canal ■novcmcoift la 

•isi« of N«w Vmk, 197: 
cofiflKl uf rad and rivvr initmtt, toj: 
rrcomm«ndaiion« of Windom comml - 

l*« in 1874, »!}; 
rfrcr aiid KarHor lm p ro»tm«nt<. ■11; 
woBtcm rivvr Improvcmontt, 7)m 
pJAti* fur JmproTitiK th« i»avt|tklioa of 

iKc Mu«^&lppi. vjfr; 
t(« Uibiitam, *j7; 



WEH-WIS 
Mnprovcmcnl ol^iKe Ml»MMirl, t w: 
uiiikiy of waler-way iniptDvencicntt. » 19 
dccliae of tte«mb<>*iuif oB the Muatt> 

•icjm^hip ifcTelopmcnf. tt^; 
•tcaravlu(« m coaainf uadcatMl steam- I 
boat*, »y>; ] 
McirhanTftl^aai tofinacc aod traSc in 

I Wo. 1 
proftoriKxi of norenvnton wniarchan- 1 
n«l» la cnlir* frrichl movement, 4 



I ill: 



niHC car vht«t«, 144 



linHtaDoiik of. 3B1, 
Weblier. Mr : icatnic' 
Wc«i«. Kd«o4 j. ««cr<«arr 

Stale V*»»-cna9t A««rKia(t n. tr*: 
tecrcUTf MuHmIo Katlvay raw«iij 
A*«iXUi(t<(n >7^. 
WmIu, N. K ; Mcvctarv fctoMon ra4i«A* 

ccr I'onmittec, 
Wolland i'aaal, ito. l y. 
WtlliAgf on. A. M.; raUway fardt ki Uuf- 



falo. 
repaira u 
WelU, Mr 



n of can mad locomotiTCft. 



WHE-WIT 
Wheatler. W. W.; fa»l locomoliva rtin, 

W hc«K, rail • 



As>«ri(>n conlra»lcd 



K . locomcMivc^. 
WcfowaA, Louk; wooden bridge Iwilder, 

We««ri?^V.«oclalion of Oeneral Pamch- 

cer and Ttckct Accni». 3?6 
WcMe/n «tate« and lerTiiormj ii^cr a«« 

of railway miloafic in. from iMj to 

Wcvteni Make* PaMcnscr AfttociaiioB* 

Wovtera Traffic A««oclatk>n, 177. 
W««tern Trunk Unt A^utfiitton. «w. 
Wc«iinKHou«« Air brake, v»i>. xi- 
We*ttn(lioii«« ailtom.ilk liraVc m. 
Wctiinfhmt**, IL. JtL; brail* iiii|irav*> 1 
»cau« 14 ■ 



wuh Knclifh, 3?;. 
WhipHa. w^a 
aiHl con*lrint">f, ^y: 
iroi railway W»dK«, jor 
WhlMkr. 4;<<inc« w -, JrTref'Oft in iB^ 
on ntethod* to Injure ikUO^tllulloik of 
Codl tHirfiiHg fuc wood-burawc loco- 

whuilc iiitn»l«. «<■ 
While, Jouab: invenlorof bear-(rap1ock, 

cont rucijon of early canal. 4s. 

c^tinatc of ctv«t of trantportat^n on 
|.<ehich Canal. 4 1: 

reasoiis for preMrriaf canal* Co rail- 
ways. Li:^ 

Whitney. A . cMt of early >lram)«:»l 
■lovemenik on tbc Mnoiivn, »(>4- 

WhkUkcr. JoKn; i>rc«id»| JbTTddlc 
S talc» Krcig 1. 1 It' tlic A 44u<4ai wa, 

WiKlii7"C. S ; frcivhl clauifiraiion, aii 
WiCde*^. Mr ; locomutires and iar«. ^7, 

il7- 

Wilion. W. Ha^l: internal impruve- 
mrnttcif Hcnn«vlvan*a. f jr ^ 

rhiUilelpbia ar^d Columlitji Kai;wa)r. 
8*4 Ij. Sii 

cMi fTTtl^ck Rork TumdcI. tj: 

bridt;c« and viailiKit on 

ftKia and ( uliimbu Kailrnoiil, U: 
I on the (^olumbiaand l%iladcluhta 
Hallway. 1 11^ 
Wiuao*. Koi». improvcacnU of can, 

lor., I of 

Witmer, AI'riKam: Ir^^Mat vr crani of 
t^hl to biidc« iIk Coacaioga, jy. 



wrx>-ziu 

WMdbury, Ixvi. trip down the Mia«l»- 

vippi lit tii). >>; 

na^ukude of Amencaa can? ftyMcm«, 

wmcrn tteamboatt ki iBjj. 
rcadtocAo and aUliiy uf pirvaic ca|<«Lal 
to con»truc« rcmun«Taiivc intcrc^ 
improvenieiit«. I'u. 
Wooden rail w my oridgca; ol>yccijab* 
aMe fcitiirc^ of, tai; 
numliTT o'. Ac , tot. 
Woo«lnifT <.'ar Com[Miny, 
Wnotl'wuriinc machinery, n*, 
Woottcn. Jolin K . liKomoiKo, 

V^ootten locooioiivCf jaj^ 

Wori.«»ter. Edwin l> . raOway cobm!!- 

d^iion*. 
Worktnc caf%. m- 

Wrcikt, (tn rajiwsy*; ticarwic away, 
Wr^hi, H«R>aaiin A.; r«Utiv« 0*10? 
railway a^^d canal mu^cmcntA in 

c*iimatc of co*t of New Vork a»d 

Ene, 137. 

Wriicht. Canoil O.; work don* by rai< 

war« of the Cnked Staica in tUv, 

and itV-. »t:4 
Wri<hi, Atigu'tcui W ; pioneer r«dw«y 

cr»n«i ruction ki lllinoi*, 1 
Wyomiii|[ Valley Maoufaclurtng Com- 

pany, j jif ■ 

Y. 

Vardi, of vadwayv, toil. 909. 
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